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Objectives
1. Overview the new 2021 recommendations for the management of 

dyslipidemia

2. Discuss the role of non-statin therapies in the management of 
patients with dyslipidemia

3. Review how the new recommendations affect management 
through case-based learning
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PICO #1 

Do pregnancy-related conditions (hypertensive 
disorders of pregnancy and other related 

complications) identify women at increased 
risk of premature cardiovascular disease 

warranting lipid screening?
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2021 CCS Dyslipidemia Guidelines

1. Among women who have had a pregnancy complication such as    
hypertensive disorders of pregnancy, gestational diabetes, pre-term 
birth, stillbirth, low birthweight infant, or placental abruption, we 
recommend screening with a complete lipid panel in the late 
postpartum period, since these women have a higher risk of premature 
CVD and stroke with onset 10-15 years after index delivery. (Strong 
Recommendation; Moderate Quality Evidence).

2. We recommend counselling women who have any of these pregnancy-
related complications of the increased lifetime risk of ASCVD, and 
reinforcing the importance of healthy behaviours 

3. To assist with decisions about lipid-lowering pharmacotherapy in this 
patient population, we recommend favouring CV age, over 10-year risk 
calculators (Strong Recommendation; Low Quality Evidence)
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Pregnancy-related complications increase CV risk

Honigsberg M et al JACC 2020
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PICO #2

Can consideration of lipoproteins, such as 
triglyceride-rich lipoproteins, apolipoprotein 

B and/or lipoprotein(a) improve risk 
assessment?
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2021 CCS Dyslipidemia Guidelines
§ We recommend that for any patient with triglycerides > 1.5 mmol/L, 

non-HDL-C or ApoB be used instead of LDL-C as the preferred lipid 
parameter for screening (Strong Recommendation, High-Quality 
Evidence).
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2021 CCS Dyslipidemia Guidelines
1. We recommend measuring Lp(a) level once in a person’s lifetime as a 

part of the initial lipid screening. (Strong Recommendation; High 
Quality Evidence).

2. For all patients in the setting of primary prevention with a Lp(a) ≥50 
mg/dL (or ≥100 nmol/L), we recommend earlier and more intensive 
health behaviour modification counselling and management of other 
ASCVD risk factors (Strong recommendation; Expert consensus).
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Nonfasting lipid testing

Anderson TJ, Gregoire J, Pearson GJ, et al.  Can J Cardiol 2016;32:1263-1282.

Need to consider ALL atherogenic 
lipoprotein particles not ONLY LDL-C

• Non-HDL-C (indirect measure)
• ApoB (direct measure)

• ApoB > non-HDL-C >> LDL-C

2021 CCS Dyslipidemia Guidelines
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Apolipoprotein-B

• Each of the atherogenic lipid 
particles (LDL, Lp(a), IDL, VLDL) 
contain 1 molecule of Apo-B
• serum concentration of Apo-B 

reflects the total number of 
these particles in the circulation
• Measuring apo-B provides 

information about the number 
and total atherogenicity of the 
lipid profile
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High apoB = danger

Large 
Cholesterol-rich

particles

Small dense 
cholesterol-

depleted particles
la?

LDL-C= 3.5 
mmol/L

LDL-C= 3.5 
mmol/L

Cardiovascular Risk is determined by the NUMBER OF 
PARTICLES NOT the CHOLESTEROL CONTENT

Nombre accru de 
particules

Risque accru
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Risk tracks ApoB - always

Pencina MJ, Eur J Prev Card 2015
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Lipoprotein(a)

• LDL-like particle with a 
Apolipoprotein (a) covalently 
bound to Apolipoprotein-B
• Lp(a) levels are explained by 

genetics
• Number of repeats in KIV-2 is 

inversely correlated to plasma 
levels

• SNPs in Lp(a) are associated with 
plasma levels
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Lipoprotein(a)

• Increased Lp(a) is associated with 
MI, ischemic stroke, aortic stenosis 
and mortality

• Risk increases starting at >30 
mg/dL and becomes clinically 
significant > 50 mg/dL 

• Some individuals with extreme 
levels (> 180 mg/dL) may have a 
prognosis similar to htz FH

Erqou et al JAMA 2009
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Lipoprotein (a) and Risk of Recurrent CVD

• Compared with individuals with 
Lp(a)<10 mg/dL (18 nmol/L), the 
multifactorially adjusted MACE 
incidence rate ratios were:

• 1.28 (1.03–1.58) for 10 to 49 mg/dL
• 1.44 (1.12–1.85) for 50 to 99 mg/dL
• 2.14 (1.57–2.92) for ≥100 mg/dL

• High concentrations of Lp(a) are 
associated with high risk of 
recurrent CVD in individuals from 
the general population

Arterioscler Thromb Vasc Biol 2020;40(1):255-266.



CCS Guideline Workshop -- Presented at CCC 2020

Future Lp(a) therapy

Lancet  2015
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PICO #3

In primary prevention, what is the 
evidence for CAC to improve risk 

assessment?  Specifically, should low 
CAC (or CAC=0) be used to avoid statin 

therapy in select individuals? 
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2021 CCS Dyslipidemia Guidelines
1. We suggest that CAC screening using computed tomography imaging 

may be considered for asymptomatic adults ≥ 40 years and at 
intermediate risk (FRS 10%- 20%) for whom treatment decisions are 
uncertain (Strong Recommendation, Moderate-Quality Evidence).

2. We recommend that CAC screening using computed tomography 
imaging not be undertaken for: (1) high-risk individuals; (2) patients 
receiving statin treatment; or (3) most asymptomatic, low-risk adults 
(Strong Recommendation; Moderate-Quality Evidence).

3. We suggest that CAC screening may be considered for a subset of low-
risk individuals > 40 years with a family history of premature ASCVD 
(men < 55 years; women ≤†65 years) in addition to identifying known 
genetic causes of CAD such as elevated Lp(a) or FH. (Weak 
Recommendation; Low-Quality Evidence).
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Case Discussion 
- Screening and Primary Prevention -
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Case 1 Mrs. Tremblay
55F for CV risk assessment
2 prior pregnancies – 2 healthy daughters
Developed hypertension during both 
pregnancies.  
BP 135/85 mm HG
BMI 29/m2, normal blood glucose/Hgba1C
TC 5.9 mmol/L
HDL-C 1.2
TG 3.0 mmol/L
LDL-C 3.3 mmol/L
FRS– 5% risk of CV event in 10 years
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Case 1 Mrs. Tremblay
Which of the following is the most appropriate statement:

1. She is at low-risk for CV events.  No further management needed.  
2. She is at high-risk for CV events.  Start lipid-lowering therapy with high-

dose statin.  
3. Her risk is likely underestimated. Consider total atherogenic burden 

and other risk factors for better risk assessment.  
4. Her risk is likely underestimated.  Would recommend exercise stress 

testing and coronary artery calcium scan.  
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Case 1 Mrs. Tremblay
59F for risk assessment
2 prior pregnancies – 2 healthy 
daughters
Developed hypertension during both 
pregnancies
BP 135/85 mm HG
BMI 29 kg/m2
TC 5.9 mmol/L
HDL-C 1.2 mmol/L
TG 3.0 mmol/L
LDL-C 3.3 mmol/L
FRS– 5% risk of CV event in 10 years

Non-HDL-C 4.7 mmol/L!
apoB 1.25!
Lp(a) 120 nmol/L!
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Overview of 
2021 Guidelines
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PICO #4
In adults already receiving or intolerant to statins, 
what is the role of other lipid-modulating drugs 

compared with placebo reduce CVD events?

PICO #5
In secondary prevention, 

what is the most appropriate lipid/lipoprotein 
threshold for intensification of therapy?



CCS Guideline Workshop -- Presented at CCC 2020

LDL-targets vs treatment intensification 
thresholds?

• Lower LDL is better 
• ”close-enough” is not good enough
• WHO should we treat intensively?

• Evidence-based
• Thresholds based on RCTs

• Actionable
• ?less clinical inertia
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Intensification 
threshold
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2021 CCS Dyslipidemia Guidelines
1. We recommend use of high-intensity statin therapy in addition to 

appropriate health behaviour modifications for all secondary 
prevention CVD patients. For patients who do not tolerate a high-
intensity statin, we recommend the maximally tolerated statin dose 
(Strong Recommendation; High-Quality Evidence).
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2021 CCS Dyslipidemia Guidelines
2. We recommend intensification of lipid-lowering therapy with 

ezetimibe and/or PCSK9 inhibitor therapy for all secondary prevention 
CVD patients in whom LDL-C remains ≥ 1.8 mmol/L (or non-HDL-C ≥ 
2.4 mmol/L or ApoB ≥ 0.7 g/L) on maximally tolerated statin dose. 
(Strong recommendation; High Quality Evidence). If ezetimibe is used 
initially and LDL-C remains ≥ 1.8 mmol/L (or non-HDL-C ≥ 2.4 mmol/L or 
ApoB ≥ 0.7 g/L) PCSK9 inhibitor therapy is recommended.  

3. We recommend intensification of lipid-lowering therapy with a PCSK9 
inhibitor (evolocumab or alirocumab) – with or without the addition 
of ezetimibe – for secondary CV prevention patients shown to derive 
the largest benefit from PSCK9 inhibitor therapy in whom LDL-C 
remains ≥ 1.8 mmol/L (or non-HDL-C ≥ 2.4 mmol/L or ApoB ≥ 0.7 g/L) 
on maximally tolerated statin dose. Refer to Figure 3. (Strong 
Recommendation; Moderate-Quality Evidence). 
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2021 CCS Dyslipidemia Guidelines
1. We recommend the use of icosapent ethyl to lower the risk of CV 

events in patients with ASCVD, or with diabetes and ≥1 CVD risk 
factors, who have an elevated fasting triglyceride level of 1.5-5.6 
mmol/L despite treatment with maximally tolerated statin therapy 
(Strong Recommendation; High-Quality Evidence).
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2021 CCS Dyslipidemia Guidelines 
1. We recommend the use of a PCSK9 inhibitor (alirocumab or 

evolocumab) to lower LDL-C in patients with heterozygous FH without 
clinical ASCVD whose LDL-C remains above the threshold (i.e., LDL-C 
≥2.5 mmol/L or < 50% reduction from baseline; or Apo-B≥ 0.85 mg/dL 
or non-HDL-C ≥ 3.2 mmol/L)) despite maximally tolerated statin therapy 
with or without ezetimibe therapy (Strong Recommendation; High-
Quality Evidence).

2. We recommend the use of a PCSK9 inhibitor (alirocumab or 
evolocumab) for patients with heterozygous FH and ASCVD whose 
LDL-C remains above the threshold ≥ 1.8 mmol/L (or ApoB ≥ 0.7 mg/dL 
or non-HDL-C ≥ 2.4 mmol/L) despite maximally tolerated statin therapy, 
with or without ezetimibe. (Strong Recommendation; High-Quality 
Evidence).
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18,144 patients within 10 days post ACS (N=18144); LDL>1.3 mmol/L; not on LLT < 3.2 mmol/L; on LLT < 2.6 mmol/L
Primary endpoint: CV death, MI, UAP requiring rehospitalization, coronary revascularization (≥30 days), or stroke

IMPROVE-IT

Mean LDL-C at 1 year: 1.4 mmol/L for simvastatin/ezetimibe
vs 1.8 mmol/L for simvastatin alone

Cannon C. N Engl J Med 2015;372:2387-97
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FOURIER
27,564 patients with history of CVD event (chronic stable ASCVD) plus additional RFs; 
Fasting LDL-C ≥ 1.8 mmol/L or non-HDL-C C ≥2.6 mmol/L
Primary Endpoint: CV death, MI, stroke, hosp. for UA, or coronary revasc

Sabatine M. N Engl J Med 2017 ;376(18):1713-1722

ARR=1.5%

HR=0.85 (0.79-0.92)
P<0.001
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ODYSSEY OUTCOMES
18,924 post ACS  patients (1-12 months); LDL-C ≥ 1.8 mmol/L or non-HDL ≥ 2.6 mmol/L or apo B ≥ 80 mg/dL
Primary Outcome: CHD death, non-fatal MI, fatal or non-fatal stroke, UAP requiring hospitalization 

ARR* 1.6%

HR 0.85
(95% CI 0.78, 0.93)  

P=0.0003
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Bhatt DL, et al.  N Engl J Med 2019;3880:11-22.
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Primary End Point:
CV Death, MI, Stroke, Coronary Revasc, Unstable Angina

Icosapent Ethyl
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PICO #6

In primary and secondary 
prevention, what is the evidence 
for CV benefit of omega-3 from:

(i) dietary sources, or 
(ii) OTC 

formulations/supplements?
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2021 CCS Dyslipidemia Guidelines
1. We do not recommend the use of over-the-counter omega-3 

polyunsaturated fatty acids supplements (marketed as natural health 
products in Canada) to reduce CVD risk (Strong Recommendation; 
High-Quality Evidence).
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Low Dose Omega-3 Mixtures Show 
No Significant Cardiovascular Benefit 

Aung T, Halsey J, Kromhout D, et al. JAMA Cardiol 2018;3:225-234.

Source Treatment Control Rate Ratios (CI)
No. of Events (%)

Coronary heart disease
Nonfatal myocardial infarction 1121 (2.9) 1155 (3.0) 0.97 (0.87–1.08)
Coronary heart disease 1301 (3.3) 1394 (3.6) 0.93 (0.83–1.03)
Any 3085 (7.9) 3188 (8.2) 0.96 (0.90–1.01)

P=.12
Stroke

Ischemic 574 (1.9) 554 (1.8) 1.03 (0.88–1.21)
Hemorrhagic 117 (0.4) 109 (0.4) 1.07 (0.76–1.51)
Unclassified/other 142 (0.4) 135 (0.3) 1.05 (0.77–1.43)
Any 870 (2.2) 843 (2.2) 1.03 (0.93–1.13)

P=.60
Revascularization

Coronary 3044 (9.3) 3040 (9.3) 1.00 (0.93–1.07)
Noncoronary 305 (2.7) 330 (2.9) 0.92 (0.75–1.13)
Any 3290 (10.0) 3313 (10.2) 0.99 (0.94–1.04)

P=.60
Any major vascular event 5930 (15.2) 6071 (15.6) 0.97 (0.93–1.01)

P=.10

Favors
Treatment

Favors
Control

2.0
Rate Ratio

1.00.5
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Case 
- Treatment intensification and Secondary Prevention -
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Case: Mr. Young
• 54 yrs old, non-smoker, 6 months post-

ACS, stented pLAD + pCIRC

• BMI = 27 kg/m2

• BP 130/80
• No diabetes
• TC = 3.8 mmol/L
• HDL-C = 1.2 mmol/L
• TG = 1.6 mmol/L
• LDL-C = 1.8 mmol/L (on atorvastatin 80 

mg + ezetimibe daily)
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Case: Mr. Young
• 54 yrs old, non-smoker, 1 month post-

ACS, stented pLAD + pCIRC

• BMI = 27 kg/m2

• BP 130/80
• No diabetes
• TC = 3.8 mmol/L
• HDL-C = 1.2 mmol/L
• TG = 1.6 mmol/L
• LDL-C = 1.8 mmol/L (on atorvastatin 80 

mg + ezetimibe daily)
• apoB = 0.85 g/L
• Lp(a) = 100 mg/dL
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Case 1 Mrs. Tremblay
Which of the following is the most appropriate statement:

1. This patient is young and therefore not at high-risk.  No additional 
therapy is needed.

2. This patient is young and at high-risk but is near LDL-C target.  No 
additional therapy is needed.  

3. This patient is young and at high-risk.  He would have been eligible for 
PCSK9i trial and likely shown high-benefit from therapy.  Recommend 
PCSK9i.  

4. This patient is young and at high-risk.  He would have been eligible for 
IPE trial which showed a large benefit.  Recommend IPE.

5. This patient is young and at high-risk.  Recommend PCSK9i+IPE.  
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Questions?


