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Pharmacogenetics

The study of the role of
Inheritance in individual
variation in response to
xenobiotics, including drugs.
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Pharmacogenetics-Pharmacogenomics

Two Revolutions
®* The Therapeutic Revolution

®* The Genomic Revolution
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The Therapeutic Revolution
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Pharmacogenomics

The convergence of advances

In pharmacogenetics with the
striking progress that has
occurred in human genomics
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Pharmacogenetics-Pharmacogenomics

Clinical Goals

®* Avoid adverse drug reactions
* Maximize drug efficacy

® Select responsive patients
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Pharmacogenetics

Scientific Goal
Correlation of variation in DNA
seguence and/or structure with
variation in drug response
phenotype.

Genotype-Phenotype Correlation
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Patient Factors and

Drug Effect

®*Genetics
*Age
*Gender
*Disease
*Drugs



Pharmacogenomic
Variation

®* Drug absorption

®* Drug distribution

®* Drug-target interaction
®* Drug metabolism

®* Drug excretion
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Pharmacogenetic-Pharmacogenomic

Sclence

Scientific Evolution
®* Monogenic traits

* Pathways -- PK and PD

®* Genomewide screens/scans
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Pharmacogenomics

PK-PD

* Pharmacokinetics (PK) --
factors that influence the final
drug concentration at target(s).

®* Pharmacodynamics (PD) --
factors that influence the
response of target(s). SO
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2003 FDA

“Draft Pharmacogenomic
Guidance”

Valid Biomarkers

®* Thiopurine S-methyltransferase
(TPMT)

®* Cytochrome P450 2D6 (CYP2D6)
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Pharmacogenetics-Pharmacogenomics

TPMT Pharmacogenetics

A “prototypic” example
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Human RBC TPMT
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TPMT

Genetic Polymorphism
Clinical Consequences

* Low TPMT

— Increased thiopurine toxicity
— Increased risk for secondary neoplasm

* High TPMT
— Decreased therapeutic effect
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Selected Human TPMT Alleles
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TPMT Genetic Polymorphism

FDA

One of the first examples
considered for possible
Inclusion in labeling
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Cytochrome P450

Genetic Polymorphisms

* CYP2D6
*CYP2C9
*CYP2CI19



CYP2D6 Pharmacogenetics
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Nortriptyline

Pharmacogenetics

o
o

Number of functional
® CYP2D6 genes

Plasma concentration/
25 mg dose (nmol/L)
w
o

0 24 48 72

Hours @)

PGRN



Codeine
Biotransformation to Morphine

Codelne Morphine @
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Codeine Toxicity

Case Report
NEJM December 30, 2004
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CYP2D6 Pharmacogenetics AmpliChip CYP450 Array
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Karl Paul Link
Discoverer of Warfarin
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Cytochrome P450

Genetic Polymorphisms

* CYP2D6
* CYP2C9
*CYP2CI19



Vitamin K Cycle

Warfarin
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Warfarin Pharmacogenetics
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Vitamin K Cycle
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New England Journal of Medicine

June 2, 2005

Warfarin Pharmacogenetics
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Pharmacogenetic-Pharmacogenomic

Sclence

Scientific Evolution
®* Monogenic traits

* Pathways -- PK and PD

®* Genomewide screens/scans
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Pharmacogenetics-Pharmacogenomics

Clinical Goals

®* Avoid adverse drug reactions
* Maximize drug efficacy

® Select responsive patients
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Pharmacogenetics

Scientific Goal
Correlation of variation in DNA
seguence and/or structure with
variation in drug response
phenotype.

Genotype-Phenotype Correlation
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Pharmacogenomics

The Vision

Theright drug, at the right
dose for every patient.
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