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Disclosures

 Nothing to Disclose
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Objectives

 What can imaging now tell us about cardiovascular 
risk

 What can we do to address cardiac risk

 What new targets are available to address cardiac risk
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Olezarsen for Triglycerides
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Slide.  Gregg Stone



7

Thomas Stuckey Calcium Score



8



9



10

Lp(a) 120 nmol/l -  I am in a race for my own mortality
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Would you want to know if you have 
Coronary Artery Disease? 
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What are the clinical implications of 
the presence and absence of CAC?
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What is coronary artery Calcium Score Scan (CAC)?

• Rapid CT scan of 
heart

• Does not require 
contrast

• No prep is required
• “Inexpensive”
• Low radiation dose 
• Powerful prognostic 

data
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Elevated Calcium Score -> Elevated Risk

Multi-Ethnic Study of Atherosclerosis 
(MESA)

➢ CAC 0 -> 0.1%/year event rate 

➢ Risk increased by 10x if severe CAC present

➢ Adds to traditional risk factors/reclassifies CVD risk

(Detrano, NEJM 2008)

Heinz Nixdorf Recall Study

(Erbel, JACC 2010)



Plaque burden, not stenosis is the major predictor of CV 
risk

Impact of Plaque Burden 
Versus Stenosis on 
Ischemic Events in Patients 
With Coronary 
Atherosclerosis    JACC 2020

Martin Bødtker Mortensen, Omar Dzaye, 
Flemming  Hald Steffensen, Hans Erik Bøtker, 
Jonathon Leipsic, Bjarne Linde Nørgaard

23,279 patients 
from Western 
Denmark Heart 
Registry

https://www.jacc.org/doi/full/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/full/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/full/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/full/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/full/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.10.021
https://www.jacc.org/doi/pdf/10.1016/j.jacc.2020.10.021


What to do if CAC is high?

Treat same as you would for 
other high-risk pts:
✓ Aggressive prevention: 

statin(add on lipid 
lowering agent) & aspirin

✓ Lifestyle changes

✓ Most will not need any 
other testing, especially if 
active lifestyle and no Sx
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Testing for Vulnerable Plaque

 Calcium scoring

 Coronary CTA 

 Noninvasive FFR

 CT Pet

 Nirs IVUS

 OCT
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High Versus Low intensity Statin Impact
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Nissen et al, JAMA, 2004



Total Plaque Volume Per Lesion 
Scatterplot with Slope Bland-Altman Analysis

Narula, Stuckey, et al   SCCT 2023
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LAD Plaque overview



LAP (Low attenutation Plaque) and PR (positive remodeling)

23
Motoyama et al.  J Am Coll Cardiol 2009;54:49-57



Example

Serial stenoses 
from 30-69% in LAD

50-69% PDA/PLB 
bifurcation stenosis 

and serial PDA 
stenoses

179783953 V1© 2022 HeartFlow, INC and its affiliates. All Rights Reserved. 
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Serruys et al. J Am Coll Cardiol 2021;78:713-76



Progression of Low Attenuation Plaque

191 Patients with similar baseline plaque burden
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Kaiser et al.  J Am Coll Cardiol 2022;79:223-33.
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Serruys et al. J Am Coll Cardiol 2021;78:713-36



Perivascular Fat Attenuation Index Mapping
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Oikonomou et al. J Am Coll Cardiol 2020;76:755-7



Addressing Cardiac Risk
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Prevention Clinic

 Provides organized staff with expertise

 Focal point for patients and referring physicians

 Creates a one stop shop for access to innovative protocols

 Organizes referrals for complex patients

 Allows for group teaching of critical elements – dieticians, 
kitchens, group lessons

 Ideal entity for philanthropic support

 Higher percentage of patients at target 

 mechanism to address primary prevention without 
occupying expert time
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Addressing Residual Risk

After Statin Treatment
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Risk/Benefits of ASA According to CAC
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Silverman et al. JAMA.2016;316(12):1289-1297.



Lipoprotein A -  A Sleeper

 More than 1.4 million 
individuals worldwide

 More than 70 million 
Americans

 70-90% of the level is 
under genetic control

 Lifestyle and diet have 
no impact on this risk
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LP(a) Recommendation

 “It is absolutely crucial that 
patients have their LP(a) level 
measured, particularly those with 
premature cardiovascular disease 
or strong family histories…..almost 
everybody should now have LP(a) 
measured, probably in their 
twenties, to know if they are at risk 
for ASCVD and can get proper 
guidance”
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Multi-Ethnic Study of Atherosclerosis/Dallas Heart Study

42
Mehta et al. J Am Coll Cardiol 2022;79:757-68
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Kaiser et al.  J Am Coll Cardiol 2022;79:223-33

1.4 Billion Worldwide, More than 70 million Americans
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Shrivastava et al. The Egyptian Heart Journal (2015) 67, 89–97



Other Cardiac Risk Factor Targets
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 Hypertension

 Obesity

 Triglyceride Rich Lipoproteins

 Smoking



Therapeutics
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How does a Garden Variety Heart Attack Happen?

Plaque Rupture

Statins shrink the plaque and toughen up the surface lining.  Aspirin reduces the potential for a 
clot



Garden Variety Heart Attack



The Vulnerable Plaque
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Thomas D. Stuckey, MD, FACC, FSCAI
Medical Director, LeBauer-Brodie Center
Clinical Professor of Medicine, UNC



PCSK-9 Inhibitors and Outcomes
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Sabatine MS et al. N Engl J Med 2018

Schwartz GG et al. N Engl J Med 2018



Pharmacologic Intervention with SiRna for LDL
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Ray et al. N Eng J Med 2020;382:1507-19.

Inclisiran 



PACMAN-AMI
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Raber et al. JAMA  2022;327(18):1771-1781



Patients with AMI (N-STEMI/STEMI) undergoing coronary angiography & successful PCI of the infarct 
vessel & 2 non-infarct related arteries with angiographic evidence of atherosclerosis (20-50% DS)

No statin, LDL >125 mg/dL 
(>3.2 mmol/L)

POC

On Statin, LDL >70 mg/dL
(>1.8 mmol/L)

Baseline blood sampling

Blood sampling 4 weeks 
3 visits, 4 phone calls 
Blood sampling 52 weeks

IVUS, NIRS, OCT

Enrollment of 300 Patients

Placebo s.c. / 2 weeks
+ Rosuvastatin 20 mg

Alirocumab s.c. 150 mg / 2 weeks
+ Rosuvastatin 20 mg

R 
1:1

Baseline

52 weeks

IVUS, NIRS, OCT

Am Heart J 2021;238:33-44.

Initiated <24 hrs after PCI

ENDPOINTS:  Plaque burden, NIRS lipid, cap thickness 

Raber et al. JAMA 2022; 327(18):1771-1781
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N Engl J Med 2022;387:1855-64.



Olezarsen in Familial Chylomicronemia
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N Engl J Med 2024;390:1781-92



Icosapent Ethyl On LAP Regression – Evaporate Trial
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80 patients
Scanned at 
18 months

Budoff et al.  EHJ 2020;41:3925-3932



Colchicine, MTX, and Canakinumab
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Ridker et al. NEJM 2017; 377:1119-1131.
Tardif et al. NEJM  2019; 381:2497-505
Ridker et al. NEJM 2019;380:752-762



Semaglutide and Cardiovascular Mortality

In Patients with Obesity and No Diabetes
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Lincoff et all.  N Engl J Med 2023;389:2221-32.



Conclusions

 Vulnerable plaque results in unexpected ACS

 Life style changes are key to a healthy milieu, but multiple 
unidentified risk factors can elevate risk unexpectedly

 Imaging techniques for vulnerable plaque identification are 
improving rapidly, and can be obtained non invasively

 Targeted therapeutic options are developing rapidly

 A highly organized, strategic approach to preventive 
cardiovascular care is needed
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THANK YOU
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