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A healthy 41 year old woman presents to you for seeking 
ASCVD risk assessment and prevention recommendations. 

She has a strong family history of premature coronary artery 
disease: father died at 40y due to “massive heart attack” and as 
did her uncle at 41y and aunt at 44y secondary to coronary 
artery disease.

You get her labs; her LDL-c is 103mg/dL. 

She asks you; “Am I also going to die at 44?!” 

Case 1



Case 2

A 55 year old obese man with hypertension and pre-
diabetes presents to establish care with your clinic.
He states that as of one month ago he quit smoking (a 30 
PPY smoking history). He has no family history of 
ASCVD events.

His BMI is 30 and labs are revealing of an LDL-c of 
130mg/dL. 

He wants to get into shape; he asks you about his risk of 
ASCVD events and how to manage optimally? 



A 70 year old woman with a history of CAD (lateral MI ~9 
years ago with PCI to circumflex), HTN and HLD presents to 
the clinic for establishing care. She is asymptomatic. Has a 
regular exercise plan of walking 3-4 miles at least 4 times/week 
without limitations. 

She is normotensive with a normal BMI. She adheres to her 
antiplatelet, antihypertensive, high intensity statin and beta 
blocker therapies. Her LDL-c is 98 mg/dL. 

She asks you: “But Doc, how do I know I don’t have more 
blockages? Should I not be tested now?”

Case 3



Plasma Testing of Lipid Profile

• Directly measured in plasma: total and HDL cholesterol, and TGs, but not 
LDL. 

• Friedwald equation to calculate LDL-C: 

Total cholesterol – HDL – TG:5 = LDL

• TG:5 is based on assumption that TG:VLDL ratio is 5:1, so TG:5 is used to 
estimate VLDL level if TG < 200 mg/dl

• If TG level is >200 mg/dl or a non-fasting sample, use non-HDL: 

Non-HDL cholesterol = Total cholesterol – HDL

• Normal TG level up to 150, thus TG:5 = 30 (normal VLDL up to 30)

• Thus, non-HDL target should be 30 mg/dl higher than LDL target

• LDL-C can be measured directly (cost: $40)



Apo(B) and CVD Risk

• LDL-C determines total cholesterol amount in LDL particles but does not 
say anything about their number and size

• Only one apoB molecule per each atherogenic particle: VLDL, LDL, IDL, 
remnants, Lp(a)

• By measuring apoB levels, the number of LDL particles (and their size) can 
be approximated

• Measuring apoB level is recommended if TG level is elevated

• Normal apoB level is 40-125 mg/dl and <80 mg/dl is considered optimal

• Ratio of LDL-C/apoB of <1.2 is associated with a higher number of smaller, 
dense, pro-atherogenic LDL particles 

• Cost of apoB test: $120



Lipoprotein(a) and CVD Risk

• Lp(a) is modified form of LDL with a large glycoprotein apo(a) covalently 
bound to apoB  

• It is >90% genetically determined and its concentration remains stable 
throughout a lifetime and is independent of LDL-C

• Lp(a) is more pro-thrombotic than LDL

• Serum levels can range from 0 to >200 mg/dl (>500 nmol/l) 

• A CVD risk increases at Lp(a) levels >30-50 mg/dl (>75-125 nmol/l)

• It is recommended to check Lp(a) if there is FH of premature CVD

• Cost of Lp(a) test: $45



Established Non-Statin therapies in ASCVD Prevention

1) Ezetimibe 

2) PCSK9 inhibitors 
(Evolocumab and 
Alirocumab) 

3) Inclisiran* 

4) Bempedoic Acid* 

*more recent 

• Lower LDL-C levels and longer duration of therapy with lower LDL-C 
exposure are better for ASCVD outcomes 

• Reduction in first events does not reflect full benefit on total event reduction

•

• Very high risk* patients i.e recent ACS, multivessel CAD, PAD and other 
criteria (age>= 65y, Familial Hypercholesterolemia, DM, HTN, CHF and 
persistently elevated LDL-c>=100 mg/dL) have the greatest benefit and cost 
efficacy 

• Patient’s absolute risk and amount of LDL-C reduction can be used to predict 
the absolute benefit of therapy i.e net ASCVD benefit 

*Per ACC/AHA/NLA Guidelines 



Non Statin Therapy: Ezetimibe

Cannon et al., NEJM; 2015 

Non Statin Therapy: PCSK9i 

Sabatine MS, et al., NEJM 2018,                                               Schwartz GG, et al., NEJM; 2018 



Statin Intolerance 
• Statin-associated muscle symptoms (SAMS) – real but low 

prevalence (pharmacological SAMS ~2%)

• Vast majority of SAMS observed are: “misattribution” and 
the “nocebo effect”*

• CK can be increased in asymptomatic patients on statins

• Evaluate secondary causes (like increased physical activity 
or exercise, hypothyroidism, drug abuse (cocaine, alcohol), 
medications (daptomycin)

• Discontinuation of statins = increased CVD risk 

• Tolerability can be optimized via: statin dose reductions, 
alternative statin or intermittent dosing (~60-80% of 
patients are eventually able to tolerate some statin)

*Thompson P, et al., JACC Cardiol. 2016; 67: 2395-2410

Zhang et al., Ann. Intern. Med. 2017; 167: 221-227• Clinical Perspective Document from NLA on SAMS is online

• Resource online: ACC’s Statin Intolerance Tool: 
https://tools.acc.org/StatinIntolerance/#!/content/evaluate/calculator/

https://tools.acc.org/StatinIntolerance/#!/content/evaluate/calculator/






Clinical Impact of the Calcium Score - MESA
Using the MESA cohort, the relationship between 
coronary artery calcium score and risk of cardiac 
events was examined. 

Across all ages, genders, and races, increasing 
calcium score defined increasing risk.

A calcium score of 100 or the 75th percentile for age 
matched controls is a standard threshold for 
treatment.



SCOT-HEART:
Prognostic Utility of CTA

A population of >4000 patients 
referred for evaluation of stable 
chest pain were randomized to 
standard evaluation vs use of 
coronary artery CT angiography.

The CTA group had a lower risk of 
MI and cardiovascular death, 
possibly driven by the increased use 
of medical therapy.



The ISCHEMIA Trial:
Understanding Stresses

A population of > 5000 patients 
with moderate to severe ischemia 
were randomized to catheterization 
and appropriate revascularization vs 
medical therapy alone.

Although the curves began to 
diverge, statistical significance was 
not reached a with no evidence of 
decreased risk of hard events. 



Aspirin for Primary Prevention - ASPREE

A population of 19000 individuals over 70 without cardiovascular disease were randomized to aspirin vs 
placebo. The aspirin group had a higher risk of bleeding events (right) but not cardiac events (left).


