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•Improving diagnostic
capabilities

•Treatment of genetic 
disorders

Genomic Medicine

The Evolution of Genetics and Medicine

•Predicting & managing risk

•Personalized Medicine

The Future

•Disease prevention

•Defining genetic
disorders

•Developing genetic
diagnostic tools

Classical Genetics

•Genetic counselling
• Genomic Counselling
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Pharmacogenomics

Clinical Goals

–Avoid adverse drug reactions

–Maximize drug efficacy

–Select responsive patients



Promise of Pharmacogenomics



Factors Impacting Drug Response

▪ Age

▪ Sex

▪ Diet

▪ Disease

▪ Stress

▪ Pregnancy

▪ Exercise

▪ Alcohol Intake

▪ GI Function

▪ Renal Function

▪ Hepatic Function

▪ CV Function

▪ Dietary Supplements

▪ Drug Formulation

▪ Drug Adherence

▪ Route of Drug Administration

▪ Drug-Drug Interactions

▪ Drug-Food Interactions

▪ Drug-Gene Interactions



Real Life Concerns



Why?

▪ Adverse Drug Reactions (ADR):

– Annually in USA:

• > 2 million severe ADRs

• Causes 100,000-218,000 deaths

• 4th leading cause of death. Thought to be similar in 
Canada.

• Estimated to account for up to 30% of hospital admissions 
in the USA and Canada. 

▪ Benefits of Pharmacogenomics:

– Conservative estimates with rate of test uptake and ADR 
reductions at 5-10% over 5 years translate to healthcare 
savings of $6–25M in Canada 

– Improve morbidity and mortality



Current Recommendations

▪ USA:

– FDA has included pharmacogenomic information on drug 
labels for 135 drugs 

▪ Canada:

– Health Canada Drug Product Database –

• 35 drugs PGx testing required

• 3 drugs PGx testing recommended

• >80 drugs w actionable or informative PGx

– https://www.canada.ca/en/health-canada/services/drugs-
health-products/drug-products/drug-product-database.html

– https://www.pharmgkb.org/

https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/drug-product-database.html
https://www.pharmgkb.org/


Right 10K study

▪ Collaboration between Mayo and Baylor

– Sequence “Pharmacogenes” for 10k patients

– Place data pre-emptively in EMR

– Systematic evaluation of outcomes

▪ Main focus

– Retrospective studies: using EMR to determine adverse 
drug reactions and lack of efficacy that might have been 
avoided if pharmacogenetic info had been available

– Prospective studies: of adverse drug reactions and lack of 
efficacy that were avoided by pre-emptive alerts

– Cost Analysis: of both adverse drug reactions and lack of 
efficacy

– VUS Identification: and functional study



RIGHT Project: Mayo-Baylor 
Collaboration

Most (99%)patients have PGx variants 
that affect drug metabolism



Project Title: Integrating Pediatric 
Pharmacogenomic Testing into the Canadian 
Health Care System 

– Partnership with Canadian Pharmacogenomics Network for 
Drug Safety (CPNDS) at UBC

– $3 Million Genome Canada Grant

– Objectives:

• Ensure the validity, utility, accuracy and clinical relevance

• Focused on the three most frequently prescribed 
therapeutic classes of drugs in children: 

1) antibiotics, 

2) analgesics, 

3) mental health medications 

UBC partnership funded to set up pharmacogenomics 
in 10 hospitals across Canada – partnered with 

Dynacare



Patient Results 

–16



Interpretation

–17



Aetna Health Insurance  - Mental 
Health & Pharmacogenetics Study

A retrospective 
propensity-score 
matched case-control 
analysis1 demonstrated 
the impact of the 
Genecept Assay on 
utilization and cost of 
care in a large 
commercial health plan

(n = 817 Genecept-tested 
patients, and 2,745 matched 
controls)

–1 Perlis RH, Mehta R, Edwards AM, Tiwari A, Imbens GI; ms submitted

Patients tested with Genecept 

have lower total costs than 

untested patients

Genecept saves an average 

of $3,897 per patient per 

year in total costs

–$

–* Annualized cost savings

–In a health 
plan with 1,000 
mood disorder 

patients, 
Genecept-

guided 
treatment could 
result in cost 
savings of 

~$3.9 million 
per year



Cancer is common 

▪ Canadian Cancer Statistics 2016 (www..cancer.ca)



Cancer in Families

All cancer is genetic, but not all cancer is heritable



What is Cancer?  - Sporadic Type

–First mutation
–(Acquired)

–Second mutation
–(Acquired) 

–Cancer



What is Cancer? - Hereditary Cancer 

–First mutation
–(Inherited)

–Second mutation
–(Acquired) 

–Cancer



Cancer Pharmacogenomics

▪Two Genomes
– Germline Genome

– Tumour Somatic Genome

Germline-Somatic Genome PGx Cross-
Talk

▪Mainstream Pharmacogenetics 
– EGFR

– KRAS



What to watch for in the future…

▪ Decreased cost

– More patients tested

– More genes/variants included in tests

▪ Transition from genotyping      sequencing

– More rare variants identified

▪ Increasing knowledge about interactions amongst multiple 
variables      increasing complexity

– Genes, medications, supplements, environment, patient’s 
overall health/comorbidities



Thank You
Questions?


