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Why Pharmacogenomics?

“The Right Med at the Right Dose for the Right Patient”

• Reduce Toxicity (Pharmacokinetics→Supratherapeutic;
Predict Drug Allergy)

• Improve Efficacy (Pharmacokinetics→Subtherapeutic; 
Pharmacodynamics→Receptor Affinity





Why Pharmacists?

• In Oncology, Physician/Pharmacist teams are 
applying these concepts to Precision Medicine, 
but not to Outpatient Medicine

• For Outpatient Medicine, pharmacists are 
leading this movement, as they are uniquely 
positioned to have the knowledge base to 
interpret PGx testing and apply those results to a 
patient’s current regimen



DNA Transcription & Translation



Nomenclature in Genetics







Pharmacogenomics (PGx) – The Basics

Human Genome Project 

• >$3 billion, to map 3 billion base pairs

• PGx looks for Single Nucleotide Polymorphisms (SNPs)

• These “Mutations” are now called “Variants” 

• “*1/*1”  is the internationally agree upon norm 

• Other numbers based on time of discovery (“*1/*17”)

• SNPs can affect structure, which affect function:

- For an enzyme/transporter, can affect Pharmacokinetics

- For a receptor, Pharmacodynamics



PK, PD



PGx - continued

Pharmacokinetics (PK)

1. Enzymes: 

• Ultrarapid Metabolizer (UM)

• Rapid Metabolizer (RM)

• Extensive (Normal) Metabolizer (EM)

• Intermediate Metabolizer (IM)

• Poor Metabolizer (PM)

Drug→Metabolite; ProDrug→Active Drug

Gene-Drug-Drug Interactions (Inducers/Inhibitors)

2. Transporters



Pharmacokinetics (PK)- Drug Metabolism



PK – ProDrug Activation





Gene-Drug Interactions



Pharmacokinetics



Transporters



PGx-continued

Pharmacodynamics (PD)

• “Qualitative” assessment of Receptor Affinity

• Genes code for structure, and structure equals 
function, but downstream effects are more 
complicated than predicting metabolism in PK



Receptors



PGx - continued

Predicting Severe Drug Allergy using HLA typing

• Carbamazepime: HLA-B*1502 & HLA-A*3101

• Abacavir: HLA-B*5701

• Allopurinol: HLA-B*5801

• HIGHLY PREDICTIVE OF SJS/TEN (ethnic variabilities 
to susceptibility (a/k/a “phenotypical expression”)



Top “Actionable” Drug-Gene Pairs at May Clinic



CYP2C19











SLCO1B1 Transporter



Putting It All Together







Inhibitors



Inducers


