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Supplementary Materials 2 
Pharmacogenomics for Alberta Pharmacists – Course Outline 

Table S2.1. Outline of Pharmacogenomics for Alberta Pharmacists, Didactic Component. Within the live 
course, cases were introduced, discussed, and unfolded between almost every session. 

Session 
Number 

Session Title 

1 Genetics 101 

2 Introduction to Pharmacogenomics 

3 Applications of Pharmacogenomics in Cardiovascular Medicine 

4 Pharmacogenomics and the Patient Care Process 

5 Essential Resources in Pharmacogenomics 

6 Applications of Pharmacogenomics in Psychiatry 

7 Applications of Pharmacogenomics in Pain Management 

8 Ethical, Legal, and Social Considerations within Pharmacogenomic Testing 

9 Practical Implementation of Pharmacogenomics in the Pharmacy 

10 Applications of Pharmacogenomics in Oncology 

11 Pharmacogenomics Expanded 



Table S2.2. Outline of Pharmacogenomics for Alberta Pharmacists, Case Study Component. Full class in 
the live session consisted of 10-15 pharmacists, and small groups 3-5 pharmacists. Asynchronous 
participants received cases as a word document with all questions presented in live sessions (including 
each question presented to all small groups) and space to provide a response, with answer keys to each 
question on the following page. In all cases and methods of participation, pharmacists were encouraged 
to utilize resources and knowledge gained through the course to answer the questions to the best of their 
ability prior to reviewing answers. 

Case 
Number 

Case Focus Description of Live Course Activity 

1 Cardiovascular PGx Full class discussion in introduction prior to session 1, in 
application of pharmacogenomics to this case after session 2, 
and in formulating care-plan after session 3. 

2 Psychiatric PGx Full class discussion in introduction prior to session 4, small 
group breakout room simulation with facilitator after session 5 
to practice using resources, and full class discussion to discuss 
findings of each group after session 6. 

3 Pain PGx Full class discussion in introduction prior to session 7, small 
group breakout room simulation with facilitator after session 7 
to discuss therapeutic alternatives, followed by full class 
discussion to review findings of each group. 

4 ELSI of PGx Full class discussion in introduction prior to session 8, small 
group breakout room discussion with facilitator after session 9 
to discuss specific ELSI question assigned, followed by full 
group discussion to review responses of each group. 

5 Oncology PGx Full class discussion in introduction prior to session 10, and full 
class discussion in case unfolding after session 10. 

6 Polypharmacy PGx Full class discussion throughout case presentation as each 
new problem developed. 



Supplementary Materials 3 

Pharmacogenomics for Alberta Pharmacists – Case Study Example 

Pharmacogenomics for Alberta Pharmacists 

Case Study #1 – Art Terry (Cardiovascular PGx) 

Instructions: 

Use resources and knowledge gained throughout the course, in addition to standard pharmacy resources, to 
answer the questions in the space provided. Once satisfied with your response, you may proceed to the next 
page in the case study to compare your response to answers provided by the course facilitators and gain 
additional information to help you with the case as it progresses. 

We welcome any questions or comments about these cases. Please forward these to mrshield@ualberta.ca. 

Thank You! 

The Research Team 



 

 



 

You are the pharmacist assessing Art’s medications prior to or after discharge. 

What other information do you need in your assessment of Art’s medications? 

(Proceed to next page for answers) 

 



You are the pharmacist assessing Art’s medications prior to or after discharge. 

What other information do you need in your assessment of Art’s medications? 

KEY 

 Family history – Art’s father had a fatal myocardial infarction at age 47. No other relevant history. 

 Other medication history – originally had tried ramipril for hypertension but switched to losartan due to 
cough (resolved with switch) 

 Lifestyle – Art smokes a ½ pack per day for the last 20 years, and is a casual social drinker 

 Weight - 5’11”, 210lbs, BMI 29.3kg/m2 

 Vital signs – BP 138/88mmHg, HR 53bpm 

 Goals of treatments – wife wants to do a big multi-day hike and he wants to make her happy. Also, he 
wants to be around for his now adult children and future grandchildren, as he is sad he did not have 
his dad around 

 Laboratory tests – Creatinine 87umol/L, liver function tests all within normal limits, lipids HDL 0.8 
mmol/L, LDL 4.62 mmol/L, TC 6.20 mmol/L, TG: 1.6mmol/L, electrolytes all within normal limits 

 Adherence – excellent, uses dosette even prior to this hospitalization. That is why he was frustrated 
about his poor blood pressure control 

 Over-the-counter use: none 

 Stent type:  drug eluting stent (paclitaxel)

 



 

What proteins (metabolizing enzymes, transporters, receptors/drug targets) 
are involved in Art’s response to his current medications? 

(Proceed to next page for answers) 

 



What proteins (metabolizing enzymes, transporters, receptors/drug targets) 
are involved in Art’s response to his current medications? 

KEY 

 Losartan is metabolized by CYP3A4 and 2C9 into a more potent metabolite 

 Losartan acts on the AT1 receptor to enact its effect 

 Amlodipine is metabolized by CYP3A4 

 Amlodipine acts on calcium channels in vascular smooth muscle 

 Metoprolol is metabolized by CYP2D6 for clearance 

 Metoprolol acts on beta-1 receptors in the heart 

 ASA covalently binds to COX-1 and COX-2 enzymes 

 ASA’s metabolite, salicylate (active), is conjugated by saturable UGT enzymes 

 Clopidogrel’s absorption from the intestine is facilitated by p-glycoprotein 

 Clopidogrel is a prodrug activated mainly by CYP2C19 

 Clopidogrel acts on P2Y12 receptor on platelets 

 Atorvastatin is transported by OATP 1B1 (encoded by SLCO1B1) 

 Atorvastatin is metabolized by CYP3A4 

 Atorvastatin inhibits HMG-CoA reductase enzyme 

While Art’s medications interact with all of these different proteins, we do not necessarily have the capacity to 
test all of these genes, or the evidence to provide therapy recommendations based on those results we can 
obtain. 

Additionally, it is important to consider non-drug differential in the cause of Art’s symptoms. For this case, the 
patient’s physician has ruled out non-drug causes to his myopathy. 

 



What do these test results (and phenotypes) mean for Art’s current 
medications? 

(Proceed to next page for answers)  

 



 

Knowing the drug-gene interactions present, list some drug and nondrug 
alternatives for management of hypertension and coronary artery disease. 

(Proceed to next page for answers)  

Metoprolol 

 

 

 

Losartan  

Clopidogrel  

Atorvastatin  

 



Knowing the drug-gene interactions present, list some drug and nondrug 
alternatives for management of hypertension and coronary artery disease. 

KEY 

Metoprolol: The Royal Dutch Pharmacists Association November 2018 guidelines: “For CYP2D6 ultra 
metabolizers, use the maximum dose for the relevant indication as a target dose, and if the effectiveness is 
still insufficient: increase the dose based on effectiveness and side effects to 2.5 times the standard dose or 
select an alternative drug.” Considering current heart rate (53 BPM) however, no medication changes are 
recommended at this time. Suggest home BP/HR monitoring, target HR <110bpm. See BP management 
below. 

Losartan: As blood pressure is currently adequately controlled, could consider maintaining current therapy. If 
the patient is concerned about pill burden (i.e. is amlodipine necessary if a more potent ARB can be used for 
this patient?) could consider transitioning to another ARB not affected by known genetics; there are no current 
dosing guidelines for losartan with pharmacogenomic test results on PharmGKB. If changes in medications, 
create a monitoring plan with positive and negative parameters with the patient. Blood pressure monitoring as 
noted above is advisable, to a target <140/<90mmHg and an avoidance of side-effects such as symptomatic 
hypotension. Encourage lifestyle changes (patient already physically active, advise DASH diet, smoking 
cessation).  

Clopidogrel: The Clinical Pharmacogenetics Implementation Consortium 2013 guidelines advise use of 
alternative antiplatelet therapy (prasugrel or ticagrelor) due to the increased risk of adverse cardiovascular 
outcomes (moderate level of evidence). Consider other factors such as drug coverage and cost in this 
decision, especially given intermediate-metabolism status (evidence is stronger for poor-metabolizers). (Scott 
SA, et al. Clin Pharmacol Ther. 2013 Sep;94(3):317-23.) General cardiovascular risk reduction measures also 
advisable as noted above.  

Atorvastatin: First, it would be reasonable to consider if the patient is consuming grapefruit juice, which can 
increase the risk of myopathies. He did in fact start drinking grapefruit juice in the last month, forgetting the 
education to avoid. The Royal Dutch Pharmacists Association August 2020 Guidelines: “The risk of myopathy 
can be elevated. The gene variation may lead to reduced atorvastatin transport to the liver, which may 
increase atorvastatin plasma concentrations.” This may explain this patient’s current adverse drug reaction. 
Also from these guidelines: “Rosuvastatin and pravastatin are influenced to a similar extent by the SLCO1B1 
gene variation but are not influenced by CYP3A4 inhibitors such as amiodarone, verapamil and diltiazem. 
Fluvastatin is not influenced significantly by the SLCO1B1 gene variation or CYP3A4 inhibitors.” Therefore, 
some options to consider would be changing to Fluvastatin, dose reduction in atorvastatin with avoidance of 
grapefruit, or changing therapy to rosuvastatin moderate intensity dose, with follow-up for resolution of 
myopathy. Other non-drug considerations would be adequate hydration on hikes, avoidance of alcohol 
(especially in excess) warning and counselling of the signs and symptoms of rhabdomyolysis, and 
cardiovascular risk reduction as above.  

 

 


