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Learning Objectives 

Upon completion of this learning activity, participants will be better able to:

1. Apply current Canadian Cardiovascular Society (CCS) screening recommendations to identify patients 
requiring dyslipidemia assessment. 

2. Evaluate patients' cardiovascular risk using the Framingham Risk Score and develop evidence-based 
treatment plans incorporating both lifestyle modifications and pharmacological interventions.

3. Implement an approach to manage statin intolerance and determine appropriate criteria for initiating 
add-on therapies in patients not reaching targets on maximally tolerated statin therapy 

4. Design holistic cardiovascular risk reduction strategies that integrate dyslipidemia management with 
other modifiable risk factors.
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Really? 
Dyslipidemia… 

adf



CCS 2021 Dyslipidemia Guidelines 
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https://onlinecjc.ca/article/S0828-282X(21)00165-3/fulltext https://ccs.ca/wp-
content/uploads/2022/07/2022-Lipids-Gui-
PG-EN.pdf

https://onlinecjc.ca/article/S0828-282X(21)00165-3/fulltext


Early Intervention Impacts CV Risk 

• The longer the patient’s LDL-C is elevated 
the higher the risk
• Think of cholesterol-years as pack-years for 

smoking 

• Every 1 mmol/L decrease in LDL-C:
• 26% reduction in the risk of vascular event in 

primary prevention 
• 20% reduction of risk in secondary prevention 

• Fundamentally, the better we can manage 
dyslipidemia, the better we can improve CV 
risk for our patients 
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“Cholesterol-Years” and ASCVD 

Burger, Pascal M., Jannick A. N. Dorresteijn, Stefan Koudstaal, Joris Holtrop, John J. P. Kastelein, J. Wouter Jukema, Paul M. Ridker, Arend Mosterd, and Frank L. J. Visseren. “Course of the Effects of LDL-
Cholesterol Reduction on Cardiovascular Risk over Time: A Meta-Analysis of 60 Randomized Controlled Trials.” Atherosclerosis 396 (September 1, 2024). https://doi.org/10.1016/j.atherosclerosis.2024.118540.
Shapiro, Michael D., and Deepak L. Bhatt. “‘Cholesterol-Years’ for ASCVD Risk Prediction and Treatment∗.” Journal of the American College of Cardiology 76, no. 13 (September 29, 2020): 1517–20. 
https://doi.org/10.1016/j.jacc.2020.08.004.

https://doi.org/10.1016/j.atherosclerosis.2024.118540
https://doi.org/10.1016/j.jacc.2020.08.004


Interactive Question 1  

What is the estimated percentage of Canadian Adults ≥ 40 
years presenting in primary care have dyslipidemia?
a) 10%
b) 25% 
c) 37%
d) 50%

7
Spohn, Olivia, Rachael Morkem, Alexander G. Singer, and David Barber. “Prevalence and Management of Dyslipidemia in Primary Care Practices in Canada.” 
Canadian Family Physician 70, no. 3 (March 1, 2024): 187–96. https://doi.org/10.46747/cfp.7003187.

https://doi.org/10.46747/cfp.7003187


Answer Interactive Question 1 

What is the estimated percentage of Canadian Adults ≥ 
40 years presenting in primary care have dyslipidemia?
a) 10%
b) 25% 
c) 37%
d) 50%

8
Spohn, Olivia, Rachael Morkem, Alexander G. Singer, and David Barber. “Prevalence and Management of Dyslipidemia in Primary Care Practices in Canada.” 
Canadian Family Physician 70, no. 3 (March 1, 2024): 187–96. https://doi.org/10.46747/cfp.7003187.

Only 42.8% were taking lipid lowering therapy (LLT)

Only 65% of high-risk patients were taking LLT

https://doi.org/10.46747/cfp.7003187


Dyslipidemia is a Key Modifiable Risk Factor for ASCVD

• Diseases of the heart 
• 2nd leading cause of death after malignancy in 2023
• 1 Canadian died of heart disease every 10 minutes in 

2023

• Managing cardiovascular risk can help to lower 
morbidity and mortality 
• Dyslipidemia

• Lowering LDL-C will lower the risk of ASCVD 
• “How low can you go?” – even with an LDL-C < 1.4 mmol/L 

there is a reduction in CVD risk 
• Hypertension 
• Obesity 
• Smoking cessation 
• Behaviour modification (e.g. nutrition and physical 

activity) 

9 Statistics Canda: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310039401. Visseren, Frank L J, François Mach, Yvo M Smulders, David Carballo, Konstantinos C Koskinas, Maria Bäck, Athanase Benetos, et al. “2021 ESC Guidelines on 
Cardiovascular Disease Prevention in Clinical Practice: Developed by the Task Force for Cardiovascular Disease Prevention in Clinical Practice with Representatives of the European Society of Cardiology and 12 Medical Societies With the Special 
Contribution of the European Association of Preventive Cardiology (EAPC).” European Heart Journal 42, no. 34 (September 7, 2021): 3227–3337. https://doi.org/10.1093/eurheartj/ehab484.

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310039401
https://doi.org/10.1093/eurheartj/ehab484


Our Scope is Evolving to Allow Better Care for People 
with Dyslipidemia  

• Pharmacists are playing an increasingly important role in 
chronic disease management 
• Remember that it is estimated that 20% to 25% of Canadians 

do not have a primary care clinician 

• Scope that can address the needs of people with 
dyslipidemia:
• Laboratory monitoring 
• Adaptations 
• Independent prescribing 

• What I am going to do is give you a highly interactive 
program to test you on the components on the CCS 
guidelines to show what you can do for your patients.
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Section 1 – Screening 
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Interactive Question 2 

According to the CCS guidelines, which of these patients 
should be screened for dyslipidemia? (Select all that apply) 
a) A 28-year-old person who smokes ½ a pack per day
b) A 45-year-old with a BMI of 25 kg/m2 and is a triathlete 
c) A 30-year-old male with a mother who had an MI at the 

age of 68 years
d) A 22-year-old with rheumatoid arthritis  
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Dyslipidemia Screening Recommendations  

13 Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

• Remember, everyone 
at 40 years of age 

• When a person has 
other CV risk factors:
• Screen regardless of age 

• Practice Tip:
• If you are screening for 

dyslipidemia, consider also 
screening for type 2 
diabetes, kidney disease, 
and assess the person’s 
blood pressure 

https://doi.org/10.1016/j.cjca.2021.03.016


Interactive Question 3 

You have a patient in practice who is 42 years of age and has 
never been screened for dyslipidemia before. According to 
the 2021 CCS guidelines, what should a pharmacist order on 
the lab requisition? (select all that apply)
a) Standard lipid profile (total cholesterol, LDL-C, HDL-C, 

non-HDL-C and triglycerides)
b) Triglycerides
c) Fasting plasma glucose or A1C
d) eGFR 
e) Lipoprotein(a)
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The Screening List for People at Risk 

• Key tips:
• Non-fasting is recommended, unless the 

patient’s TG levels are lower than 4.5 
mmol/L 

• Non-HDL-C or ApoB are preferred over 
LDL-C for interpreting lipid results 
(especially if TG > 1.5 mmol/L)

• Lipoprotein(a) is recommended to be 
assessed only once in a lifetime at it 
does not normally change over time 
• Marker of CV risk vs. currently being a 

therapeutic target 
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For all: Optional: 
• Standard lipid profile: 

TC, LDL-C, HDL-C, 
non-HDL-C,

• TG
• FPG or A1C
• eGFR
• Lipoprotein(a)—once 

in patient's lifetime, 
with initial screening

• ApoB
• Urine ACR (if eGFR< 

60 mL/min, 
hypertension or 
diabetes) 

CCS Screening Recommendations for 
Dyslipidemia 

Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


Why non-HDL-C and ApoB? 

16

• LDL-C does not capture the full level 
of atherogenic lipid particles 

• Use of non-HDL-C or ApoB:
• If TG > 1.5 mmol/L - Some cholesterol in 

LDL-C is replaced by TG, which 
promotes production of more 
atherogenic small dense LDL particles

• Non-HDL-C is preferred as it is no 
additional cost:
• Total cholesterol – HDL-C 

Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


What the Heck is Lipoprotein(a)?

• Highly atherogenic, pro-calcific, independent risk 
marker 

• Lp(a) levels are almost entirely mediated by 
genetics (levels are determined at birth)
• This is why it is only measured once in lifetime 

• Most common genetic dyslipidemia
• 6 million Canadians have high Lp(a) defined as 

>50 mg/dL
• An Lp(a) level > 50 mg/dL (> 100 nmol/L)

• Increases the risk of MI by 48%
• Doubles the risk of stroke 

17

Lp(a) 

Wilson DP, Jacobson TA, Jones PH, et al. Use of Lipoprotein(a) in clinical practice: a biomarker whose time has come. A scientific statement from the National Lipid 
Association. J Clin Lipidol 2019;13:374-92.



Section 2 – Determining who 
requires treatment 
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Interactive question 4 

A pharmacist is screening a 54-year-old male for 
dyslipidemia. The labs came back today, and the results 
are:
• HDL-C = 0.9 mmol/L, Total Cholesterol = 4.5 mmol/L, 

TG = 2.0 mmol/L, LDL-C = 2.7 mmol/L
• His blood pressure in the pharmacy is 142/86 mmHg 
• Non-smoker, no medication, no diabetes or history of 

premature CVD 
What do you perceive as his risk?
a) Low 
b) Intermediate
c) High 
d) Very high 
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Framingham Risk Score and Heart Age 

• This patient has an 
intermediate CV risk score (10-
19.9%)

• FRS should be calculated (not 
guessed) for primary 
prevention patients 40 – 75 
years without statin-indicated 
conditions

• Practice tip:
• Heart age is a helpful tool for 

educating patients about their CV 
risk 

20 Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


What Does a 15.6% Score Mean to a Patient 

• Start with a simple analogy: 
• Imagine your heart health is like the weather forecast. The Framingham 

risk score is like predicting the chance of rain over the next 10 days. It 
doesn’t mean it will definitely rain, but it gives you an idea of the 
likelihood so you can plan accordingly.

• Explain the Framingham risk score result:
• The score gives us an estimate of your chance of having a heart-

related event, like a heart attack or stroke, over the next 10 years. For 
example, your score is 16%, that means that out of 100 people with 
similar health profiles, about 16 might experience such an event in the 
next decade.

• Consider integrating heart age:
• You have a heart of the average 64-year-old. Having a heart that is 

older than you are means that you are at much higher risk of heart 
disease

• Reassure, engage and motivate:
• The good news is there are things we can do today to lower your risk 

and improve your heart health 
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Interactive Question 5  

The pharmacist has calculated the FRS for this patient as 
15.6%. The pharmacist is determining the most 
appropriate course of action. What should she do? (check 
all that apply)
a) Behavioural modifications
b) Low-potency statin 
c) High-potency statin
d) Ezetimibe 

22



FRS Provides Some But Not 
All the Information 

• Many high- and intermediate-risk will require statin 
therapy in addition to behavioural changes 

• Low-risk will depend on other factors that further 
increase the risk 

• Behaviour Changes:
• Nutrition: Portfolio dietary pattern, DASH dietary 

pattern, low-glycemic index/glycemic load dietary 
pattern, and plant-based dietary pattern, as well as 
dietary patterns high in nuts, legumes, olive oil, fruits 
and vegetables, total fibre, and whole grain

• Physical activity: at least 150 minutes of moderate to 
vigorous aerobic activity per week. It might also be 
beneficial to add muscle- and bone-strengthening 
activities at least 2 days per week

• Smoking cessation 

23
Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. 
“2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease 
in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


Want to Teach on the Benefits of Behaviour Changes? 

24
Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


Holistic Approach to CVD Management 
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Section 3 – Statins
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Interactive Question 6 

A 52-year-old has an LDL-C level of 1.8 mmol/L, non-HDL-C = 
2.4 mmol/L with an FRS score of 8.2% (low risk). Which of the 
following situation would you consider starting a statin? (select 
all that apply) 
a) Statin therapy would not be indicated for this patient 
b) If they have chronic kidney disease
c) If they have a BMI > 35 kg/m2

d) If they have type 2 diabetes 
e) If they have had a history of transient ischemic attacks 

27



Statin Indicated Conditions 

28
Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

• Statin-indicated condition refers to 
any condition for which 
pharmacotherapy with statins is 
indicated

• Practice Tip:
• If you have any of these patients with 

ASCVD, CKD or type 2 diabetes that 
meet these criteria:
• No screening is required 
• You would add statin regardless of the 

patient’s lipid levels 

• For each of these conditions, the 
patient is at high-risk and can 
benefit from statin therapy 

https://doi.org/10.1016/j.cjca.2021.03.016


Interactive Question 7

A pharmacist has prescribing authority and is going to 
initiate statin for a patient for primary prevention. Which of 
the following statements is TRUE? 
a) Ideally, they should start on a low to mid-potency statin 

first (e.g. simvastatin)
b) Start on rosuvastatin 5-10 mg or atorvastatin 10-20 mg 

daily 
c) Book recheck lipids in 21 days 
d) Lipid targets are LDL-C < 1.8 mmol/L, non-HDL-C < 2.4 

mmol/L or apoB < 0.70 g/L 

29



Lipid Lowering Therapy – Primary Prevention 

• Starting statin (choose one of the following):
• Atorvastatin 10 mg daily 
• Rosuvastatin 5 mg daily 

• Key education for patient 
• Statin is prescribed to lower their risk of a heart attack or stroke
• Must be taken every day 
• Tolerated well. Some people have some mild muscle pain, this is 

normally temporary and improves by staying on the medication

• Monitoring
• Conduct lipid profile in 4 to 6 weeks 

• If LDL-C ≥ 2.0 mmol/L or non-HDL-C > 2.6 mmol/L or ApoB > 0.8 g/L:
• Increase dose of rosuvastatin by 5-10 mg (max dose 40 mg/day) or atorvastatin by 10 mg 

(max dose 80 mg/day)

30
Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.
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Interactive Question 8

A patient has recently started on rosuvastatin 10 mg daily and is 
calling 3 weeks later and explaining about muscle pain. She read 
online that this is very common with her medication, and she 
needs to stop it. Which of the following is the most appropriate 
course of action? 
a) She should discontinue the atorvastatin today 
b) She should be given Co-enzyme Q10
c) Recommend that she dose her statin 3 times per week and 

reassess in a couple of weeks
d) She should be considered for ezetimibe or a PCSK9 inhibitor 
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Statin Intolerance Risk is
Small

• The overall prevalence is 9.1% (< 1 in 10)
• Risk factors: (significant)

• Age 
• Female gender 
• Asian and Black race
• Obesity
• Diabetes mellitus 
• Hypothyroidism C
• Chronic liver
• Renal failure 

32
Bytyçi, Ibadete, Peter E. Penson, Dimitri P. Mikhailidis, Nathan D. Wong, Adrian V. Hernandez, Amirhossein Sahebkar, Paul D. Thompson, et al. 
“Prevalence of Statin Intolerance: A Meta-Analysis.” European Heart Journal, February 16, 2022, ehac015. 
https://doi.org/10.1093/eurheartj/ehac015.

https://doi.org/10.1093/eurheartj/ehac015


Statin Intolerance is an Elephant in the Room 

33 Mancini, G. B. John, Steven Baker, Jean Bergeron, David Fitchett, Jiri Frohlich, Jacques Genest, Milan Gupta, et al. “Diagnosis, Prevention, and Management of Statin Adverse Effects and Intolerance: Canadian Consensus Working Group 
Update (2016).” Canadian Journal of Cardiology, Canadian Heart Research Centre Supplement, 32, no. 7, Supplement (July 1, 2016): S35–65. https://doi.org/10.1016/j.cjca.2016.01.003.

https://doi.org/10.1016/j.cjca.2016.01.003


Managing Statin Intolerance 

• Important to remind patients that statins lower CV risk 
• Strategies to prevent 

• Start low dose of atorvastatin or rosuvastatin 
• Counsel patients that these side effects are common, but 

temporary and to let you know if they experience them
• Watch for drug interactions that can lead to higher statin 

levels 

• Management strategies in a nutshell:
• Start/Stop 
• Lower
• Add 

• Measurement of creatine kinase and ALT
• Guidelines provides recommendations for:

• Myalgia (Stopping if CK > 5 X ULN)
• Suspected liver disease (ALT > 3 x ULN)

34 Mancini, G. B. John, Steven Baker, Jean Bergeron, David Fitchett, Jiri Frohlich, Jacques Genest, Milan Gupta, et al. “Diagnosis, Prevention, and Management of Statin Adverse Effects and Intolerance: Canadian Consensus Working Group 
Update (2016).” Canadian Journal of Cardiology, Canadian Heart Research Centre Supplement, 32, no. 7, Supplement (July 1, 2016): S35–65. https://doi.org/10.1016/j.cjca.2016.01.003.

https://doi.org/10.1016/j.cjca.2016.01.003


Identification and Management: Try a switch

Partial or complete intolerance to 
Atorvastatin and/or Rosuvastatin

Trials of Rosuvastatin
5-40 mg

daily/intermittently 

Partial or complete
intolerance

Trials of Atorvastatin 
10-80 mg

daily/intermittently 

Partial or complete
intolerance

Trials of Atorvastatin 
10-80 mg

daily/intermittently 

Trials of Rosuvastatin
5-40 mg

daily/intermittently 

Mancini, G. B. John, Steven Baker, Jean Bergeron, David Fitchett, Jiri Frohlich, Jacques Genest, Milan Gupta, et al. “Diagnosis, Prevention, and Management of Statin Adverse Effects and Intolerance: Canadian Consensus Working Group 
Update (2016).” Canadian Journal of Cardiology, Canadian Heart Research Centre Supplement, 32, no. 7, Supplement (July 1, 2016): S35–65. https://doi.org/10.1016/j.cjca.2016.01.003.

https://doi.org/10.1016/j.cjca.2016.01.003


Section 4 – Other Therapies 
and Secondary Prevention
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Interactive Question 9

A 60-year-old is currently taking atorvastatin 40 mg for primary 
prevention. Her LDL-C is 2.2 mmol/L, her non-HDL-C = 2.8 
mmol/L. When her dose was increased to 80 mg, she had 
muscle pain and returned to 40 mg. Which of the following is 
the guideline recommended option?
a) Switch to rosuvastatin
b) Add ezetimibe
c) Add bile-acid sequestrant 
d) Add PCSK9i
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Management is dependent on proximity to LDL-C goal  

Options:

Add ezetimibe 
(consider other agents 

based on patient 
preferences or patient 

characteristics)

Partial or complete intolerance to 
Atorvastatin and/or Rosuvastatin

LDL-C within ≤ 20% of Goal LDL-C > 20% beyond goal

Multiple standard agents
added sequentially 

(ezetimibe, resin, niacin)

PCSK9 Inhibitor

Mancini, G. B. John, Steven Baker, Jean Bergeron, David Fitchett, Jiri Frohlich, Jacques Genest, Milan Gupta, et al. “Diagnosis, Prevention, and Management of Statin Adverse Effects and Intolerance: Canadian Consensus Working Group 
Update (2016).” Canadian Journal of Cardiology, Canadian Heart Research Centre Supplement, 32, no. 7, Supplement (July 1, 2016): S35–65. https://doi.org/10.1016/j.cjca.2016.01.003.

https://doi.org/10.1016/j.cjca.2016.01.003


Beyond Statins for Primary 
Prevention 

• Check:
• Reaching targets:

• Could an increase in statin help get us there 
• What other therapies can be considered? 

• Adherence to therapy – many patients 
stop statin therapy 

• Statin tolerability – adverse effects that the 
patient may attribute to their statin 

39
Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. 
“2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease 
in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


Poor Adherence is Associated with Adverse Outcomes
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Combined Intensity and Adherence (%)

Low Intensity, Non-
Adherent

HR 0.95 (0.89, 1.02)

Moderate Intensity, Non-
Adherent

HR 0.93 (0.89, 1.02)

Untreated ≥1 
Year

HR 1.0

High Intensity, Non-
Adherent

HR 0.90 (0.86, 0.95)

Low Intensity, Adherent
HR 0.78 (0.78, 0.79)

Moderate Intensity, 
Adherent

HR 0.70 (0.66, 0.74) High Intensity, Adherent
HR 0.60 (0.54, 0.68)

Khunti K et al. JAMA Netw Open. 2018;1:e185554.



Ezetimibe is an Option to Help Reach Target and Reduce 
Risk 
• Ezetimibe prevents the absorption of cholesterol at 

the small intestine brush border
•  LDL-C by ~20% in addition to statin
• A paucity of side effects and well documented 

safety profile
• Diarrhea, arthralgia, and upper respiratory tract 

symptoms
• Linked with rare reports of muscle-related side 

effects but there are no known mechanisms that 
confirm a causal relationship 

• IMPROVE-IT (Secondary Prevention)
• Patients with a recent ACS on statin therapy
• Ezetimibe 10 mg PO daily vs placebo 
•  MACE (NNT=50 over 7 yr)
• CV death – not significant 

41

Reduction in the risk of MACE (CV death, MI, 
unstable angina, revascularization, or stroke)

Cannon, Christopher P., Michael A. Blazing, Robert P. Giugliano, Amy McCagg, Jennifer A. White, Pierre Theroux, Harald Darius, et al. “Ezetimibe Added to Statin Therapy after Acute Coronary Syndromes.” New England Journal of Medicine 372, no. 
25 (June 18, 2015): 2387–97. https://doi.org/10.1056/NEJMoa1410489. Anderson, Todd J., Jean Grégoire, Glen J. Pearson, Arden R. Barry, Patrick Couture, Martin Dawes, Gordon A. Francis, et al. “2016 Canadian Cardiovascular Society Guidelines 
for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult.” Canadian Journal of Cardiology 32, no. 11 (November 2016): 1263–82. https://doi.org/10.1016/j.cjca.2016.07.510.

https://doi.org/10.1056/NEJMoa1410489
https://doi.org/10.1016/j.cjca.2016.07.510


Bile Acid Sequestrants

• Prevents the reabsorption of bile acid in the ileum, which results 
in lowering the LDL-C levels

• Their use is limited due to:
• The large number of pills
• Multiple drug-drug interactions
• Gastrointestinal side effects
• The need for suspensions

• Includes: colestipol, cholestyramine, and colesevelam
• Guideline: We suggest that bile acid sequestrants be 

considered for LDL-C lowering in high-risk patients whose levels 
remain above target despite statin treatment +/- ezetimibe 
therapy 

• Adverse effects are common:
• Bloating, constipation, nausea, and abdominal pain

• Colesevelam, compared to colestipol and cholestyramine, has 
fewer drug interactions

42
Alqahtani, Majed S, Khalid F Alzibali, Abdulaziz Mahdi M Mahdi, Osama Mohammed A Alharbi, Reem Hafiz A Harbi, Hamad Saad M Alkhaldi, Zahrah Ali A Alsayafi, Fatema H Albisher, Murtadha H Buqurayn, and Meshal M Alharbi. “Lipid-
Lowering Medications for Managing Dyslipidemia: A Narrative Review.” Cureus 16, no. 7 (n.d.): e65202. https://doi.org/10.7759/cureus.65202. Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, 
Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 
2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.
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Interactive Question 10 

A 64-year-old has an LDL-C level of 2.3 mmol/L, non-HDL-C = 
2.9 mmol/L and a triglyceride = 3.8 mmol/L. They are currently 
taking rosuvastatin 40 mg daily for secondary CV protection. 
What would be the appropriate course of action? (Select all 
that apply)
a) Change to atorvastatin 80 mg 
b) Add ezetimibe
c) Add PCSK9 inhibitor
d) Add icosapent ethyl 
e) Add omega-3 supplements 
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PCSK9 Inhibitors

• Monoclonal antibodies that bind PCSK9
• Protein that regulates the breakdown of LDL-C 

receptor
• Higher levels = more breakdown of the receptor 

• PCSK9i
• Block PCSK9
• This allows for more recycling of LDL-C 
• Higher update of LDL-C by hepatic tissues and a 

reduction in circulating LDL-C

• Addresses the concept that:
• High LDL-C is bad
• Average is not good 
• Low is better
• Lowest is best

45 Dadu, Razvan T., and Christie M. Ballantyne. “Lipid Lowering with PCSK9 Inhibitors.” Nature Reviews Cardiology 11, no. 10 (October 2014): 563–
75. https://doi.org/10.1038/nrcardio.2014.84.

https://doi.org/10.1038/nrcardio.2014.84


Evolocumab in ASCVD (FOURIER)
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Alirocumab Post-ACS – ODYSSEY 
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Primary endpoint
Composite of:
• Death from coronary heart 

disease
• Non-fatal MI
• Fatal or non-fatal ischemic 

stroke
• Hospitalization for unstable 

angina

Year since Randomization

12.5%

14.5%

HR=0.85 (95% CI: 0.78-0.93)
p<0.001

0

Placebo

Alirocumab

MACE, major adverse cardiac events; HR, hazard ratio; CI, confidence interval; MI, myocardial infarction.
Schwartz GG et al. NEJM 2018;379:2097-2107.



PCSK9i Summary 

• Dosing 
• Alirocumab: 75 mg SC Q2W or 300 mg Q4W
• Evolocumab: 140 mg SC Q2W or 420 mg Q1M

• Efficacy 
• Decreases LDL-C by 45% to 65%.
• Decreases apoprotein B by 40% to 50%.
• Decreases lipoprotein (a) by 30% to 40%.
• Decreases triglyceride by 8% to 10%.
• Increases HDL cholesterol by 8% to 10%.
• Increases apoprotein A1 by 4% to 5%
•  MACE (NNT=63-67 over ~2 yr)

• Adverse effects 
• Generally well tolerated: injection site reactions, 

nasopharyngitis, headache, upper respiratory tract 
infection, musculoskeletal pain, back pain, diarrhea, and 
myalgia.

• Monitoring 
• After 4 to 8 weeks, repeat an LDL-C level

48

Patients who can benefit the most 
from PSCK9i

Recent acute coronary event (ACS)
• Hospitalized index ACS to 52 weeks post index 

ACS

Clinically evident ASCVD and any of the 
following:
• Diabetes mellitus or metabolic syndrome
• Polyvascular disease (vascular disease in ≥ 2 

arterial beds)
• Symptomatic PAD
• Recurrent MI
• MI in the past 2 years
• Previous CABG surgery
• LDL-C ≥ 2.6 mmol/L or heterozygous FH
• Lipoprotein (a) ≥ 60 mg/dL (120 nmol/L)

Pokhrel, Binod, Mark V. Pellegrini, and Steven N. Levine. “PCSK9 Inhibitors.” In StatPearls. Treasure Island (FL): StatPearls Publishing, 2025. http://www.ncbi.nlm.nih.gov/books/NBK448100/. Pearson, Glen J., George Thanassoulis, Todd J. 
Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian 
Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

http://www.ncbi.nlm.nih.gov/books/NBK448100/
https://doi.org/10.1016/j.cjca.2021.03.016


Icosapent Ethyl Reduces CV Risk in People with ASCVD 
and Elevated TGs 
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Primary composite 
endpoint:
• CV death
• Non-fatal MI
• Non-fatal stroke
• Coronary 

revascularization
• Unstable angina 

28.3%

23.0%
17.2%

22.0%

• HR (95% CI): 0.75 (0.68-0.83)
• ARR: 4.8% 
• NNT = 21
• P = .00000001

IPE
PBO

Bhatt, Deepak L., P. Gabriel Steg, Michael Miller, Eliot A. Brinton, Terry A. Jacobson, Steven B. Ketchum, Ralph T. Doyle, et al. “Cardiovascular Risk Reduction 
with Icosapent Ethyl for Hypertriglyceridemia.” New England Journal of Medicine 380, no. 1 (January 3, 2019): 11–22. https://doi.org/10.1056/NEJMoa1812792.

https://doi.org/10.1056/NEJMoa1812792


Guidelines Recommend Icosapent Ethyl in Two High-Risk 
Groups 
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Patients with diabetes 
requiring medication treatment in patient ≥50 
years of age and ≥ 1 additional risk factor (from 
REDUCE-IT):

• Men ≥55 y and women ≥65 y;
• Cigarette smoker or stopped smoking within 3 months;
• Hypertension (≥140 mmHg systolic OR ≥90 mmHg diastolic) or 

on BP medication;
• HDL-C ≤1.04 mmol/L for men or ≤1.3 mmol/L for women;
• hsCRP >3.0 mg/L;
• Renal dysfunction: eGFR >30 and <60 mL/min;
• Retinopathy;
• Micro- or macroalbuminuria;
• ABI <0.9 without symptoms of intermittent claudication

Patients with Atherosclerotic 
Cardiovascular Disease 
(ASCVD)
Receiving maximally tolerated 
statin dose.

If TG is ≥1.5 to 5.6 mmol/L

Consider icosapent ethyl 2000 mg BID

OR

Pearson, Glen J., George Thanassoulis, Todd J. Anderson, Arden R. Barry, Patrick Couture, Natalie Dayan, Gordon A. Francis, et al. “2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults.” Canadian Journal of Cardiology 37, no. 8 (August 1, 2021): 1129–50. https://doi.org/10.1016/j.cjca.2021.03.016.

https://doi.org/10.1016/j.cjca.2021.03.016


Inclisiran 

• Targets PCSK9 mRNA in the liver
• Leads long-term reduction in PCSK9 levels 

• Dosing 
• 284 mg SC: Day 0, day 90, then Q 180 days 

• Key points 
• Used as adjunct to diet and maximally tolerated statin dose 
• Mean % reduction in LDL-C: 48-52%
• CV outcome trials have not been completed (2026-2027)
• No major contraindications or warning in monograph

• Adverse effects 
• Injection site reaction, arthralgia, urinary tract infection, diarrhea, 

bronchitis, pain in extremities, dyspnea
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Lloyd-Jones, Donald M., Pamela B. Morris, Christie M. Ballantyne, Kim K. Birtcher, Ashleigh M. Covington, Sondra M. DePalma, Margo B. Minissian, et al. “2022 ACC Expert 
Consensus Decision Pathway on the Role of Nonstatin Therapies for LDL-Cholesterol Lowering in the Management of Atherosclerotic Cardiovascular Disease Risk: A Report of the 
American College of Cardiology Solution Set Oversight Committee.” Journal of the American College of Cardiology, August 25, 2022. https://doi.org/10.1016/j.jacc.2022.07.006.

https://doi.org/10.1016/j.jacc.2022.07.006


Putting it all Together

1. What should you do tomorrow?
• Look for opportunities to lower CV risk in your patientsa

2. Look for people to screen, based on age and conditions 
• If in scope, order labs 
• Remember 1 in 4-5 Canadians don’t have a primary care provider

3. Ensure candidates are taking guideline treated therapy 
• Ensure patients are meeting targets – ordering and reviewing labs 
• Holistic approach to CV risk reduction (BP, dyslipidemia, obesity, type 2 diabetes, smoking cessation)
• Assess and address adherence 

4. Crucial for secondary prevention, many will require multiple therapies to reach their targets 
• Dyslipidemia is still a major issue that needs to be regularly addressed and managed 

5. Small changes you can make with your patients may have a dramatic effect on their 
overall CV risk
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