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Heart Disease is Still #1





Heart Disease deaths: 

USA 2021



Why We Need Better Tools



Thomas Sydenham, MD 1624-

1689



Action step 1: Focus on 
heart disease 



Heart disease starts young, 

so start early





We know why  



Prevent 85% of 

heart attacks

Don’t smoke

Walk 30-40 minutes daily

Eat >5 servings of fruit/veg a day

Sleep 7 hours a night

Enjoy a few alcoholic beverages a 
week

MORGEN STUDY 2013 Netherlands 17,887 men 
and women

Karolinska study 2014 Sweden 20,721 men



person



Test Not Guess



Early detection of 

America’s #1 killer



Clues to silent heart 

disease



Diagonal EarLobe Crease: 

DELC



Erectile Dysfunction:
Canary in the Coal Mine



Tools of the heart attack

 prevention specialist



“The best test for prediction of 

the risk of atherosclerosis is 

the demonstration of 

atherosclerosis”

Dr. Ernest Schaeffer, Editor-in-

Chief of Atherosclerosis

Common Sense





© 2007, CVI3 LLC



Shapesociety.org



Coronary Artery Calcium Score 

(CACS)





CIMT: Carotid Intimal Medial 

Thickness Ultrasound



CIMT: A NORMAL



ACTION STEP





Mason Sones, MD 1958



Visual Estimation of 

Coronary Stenoses
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High Interobserver Variability:

Coronary Angiography



Interobserver Variability 2018:

Not Much Has Changed



Coronary CT Angiography CCTA: 2010



• Non-invasive Imaging of Atherosclerosis

• Allows for serial imaging of changes in coronary 

atherosclerosis

• Less expensive and minimally invasive

• Less radiation exposure

• 3-dimensional

• Assessment of the Entire Coronary Tree

• Allows imaging in the culprit and non-culprit vessel

Why Use CCTA vs a 
Heart Catheterization?



Welcome AI to Cardiology



Coronary CCTA With AI Enables 

Comprehensive Evaluation of Individual Risk

Plaque Burden Plaque Composition Vascular Morphology

(Stenosis / Remodeling)

High-grade stenosis

Intermediate remodeling

Moderate stenosis

Positive remodeling
High concentration low-density plaque

Plaque Progression

Timepoint 1 Timepoint 2

The four (4) most important features of risk: CONFIRM, ICONIC, PARADIGM, PROMISE, SCOT-HEART, ISCHEMIA, PROSPECT, etc.

1 2 3 4



AI-Coronary CT Angiography

Lowest

 risk

Highest

 risk

.8

Dark Plaques 
Dangerous

- strongest 

predictor of 

heart attack 

risk.1-3

Source: 1Chang HJ et al. J Am Coll Cardiol 2018; 2Ferencik M et al. 

JAMA cardiol 2018; 3Williams MC et al. Circulation 2020; 4van 

Rosendael AR et al. JAMA Cardiol 2020; 5Lee SE et al. JACC CVI 

2018; 6Henzel J et al. JACC CVI 2021; 7Budoff MJ et al. Eur Heart 

J 2020; 8van Rosendael AR et al. J Cardiovasc Comput Tomogr 
2021

Necrotic Core

(<30 HU)*

Fibro-fatty

(30-130 HU)
*

Fibrous

(131-350 HU)

*

Calcium

(351-700 HU)
*

Calcium

(700-1000 HU)

*

1K plaque

(>1000 HU)

*



Not All Plaque Is the Same. 

The FUTURE IS NOW

38

L O W  R I S KH I G H  R I S K INTERMEDIATE R I S K

PLAQUES THAT LOOK DIFFERENT BEHAVE DIFFERENTLY.

LOW-DENSITY-NON-
CALCIFIED PLAQUE (RED)

NON-CALCIFIED 
PLAQUE (YELLOW)

ALL PLAQUE 
TYPES

NON-CALCIFIED (YELLOW) 
AND CALCIFIED 
PLAQUE (BLUE)

CALCIFIED 
PLAQUE (BLUE)



Summary

Plaque 

Detail and 

Stage

Stenosis 

Summary 

and Detail

Vessels 

with plaque 

color 

overlay

Provider Report



Nurmohamed et al JACC Imag 2023

AI-CCTA: Improved CV 

Risk Assessment
MACE Prediction: 

• CCTA Plaque Stage is a 

better predictor of short- 

and long-term MACE events 

than:

• Risk Score (ASCVD 

etc.).

• Agatston Score.

• Stenosis presence



Therapy Based on Plaque Stage

Freeman, A et al 

Am J Med 2022

Stage Stenoses Action Rescan (until stable):

Stage 0:                     
No Plaque

0 • GDMT / Consider de-escalation 4 years

Stage 1:  Mild <50% • Statin, Ezetimibe 3 years

Stage 2: 
Moderate

<50%
Stage 1 Plus
• Aspirin, Rivaroxaban
• GLP1 if diabetic

2 years

Stage 3:               
Severe

<50%

Stage 2 plus
• Consider PCSK9, Icosapent ethyl, 

Inclisirin, Bempedoic acid, Colchicine
• GLP1  and SGLT2 if diabetic

1 year



Coronary Imaging and CV Outcome Trials

Drug Imaging study CVOT

Lovastatina + (QCA) +

Simvastatinb + (QCA) +

Atorvastatinc + (IVUS and CCTA) +

Rosuvastatind + (IVUS) +

Fenofibratee + (QCA) -

Statin as SoCf + (CCTA) +

Testosteroneg -(CCTA) Plaque Progression - (harm)

Darapladib (Lp PLA2 inh) h - (IVUS % atheroma volume) -

Torcetrapibi - (IVUS) -

Dalcetrapibj +,- (MRI, PET/CT coprimary) -

Estrogen/progestink - (IVUS) -

QCA: quantitative coronary angiography 

IVUS: intravascular ultrasound

CCTA: coronary computed tomography 

angiography, 

MRI: Magnetic Resonance Imaging

PET: Positron Emission Tomography

CT: Computed Tomography

a MARS. Ann Intern Med 1993;119:969-76, AFCAPS/TexCAPS JAMA 1998;279:1615-22
b CIS Eur Heart J 1997;18:226-34, 4S Lancet 1994; 344:1383–138
c REVERSAL JAMA 2004;291:1071-80, ASCOT Lancet 2003;361:1149-58, Lancet HIV. 2015 Feb;2(2):e52-63, Circ Cardiovasc Imaging 2016 Dec;9(12).
d ASTEROID JAMA 2006;295:1556-65, JUPITER N Engl J Med 2008;359:2195-2207
e DAIS Lancet 2001;357:905–910, FIELD Lancet 2005; 366: 1849–186
f Am Heart J. 2016 Oct;180:29-38., Atherosclerosis 231 (2013) 198e204, J Am Coll Cardiol Img 2010;3:691–8)
g TTRIAL JAMA 2017;317(7):708-716. N Engl J Med. 2010 Jul 8;363(2):109-22.
h IBIS-2 Int J Cardiovasc Imaging 2012 Apr;28(4):695-703, SOLID-TIMI52 JAMA. 2014;312:1006-1015
i ILLUSTRATE N Engl J Med 2007; 356:1304-1316, ILLUMINATE N Engl J Med 2007; 357:2109-2122
j dal-PLAQUE Lancet 378;2011, 1547-1559, dal-OUTCOMES N Engl J Med 2012;367:2089-99
k WAVE JAMA 2002;288:2432-2440; HERS JAMA 1998;280:605-613 

Drug CTA Progression CVOT

Statin +++ (Regression) +++

Estrogen Neutral Neutral

Xarelto vs Warfarin + (slowed progression) +

Fish Oil (EPA) ++ (slowed progression) +++

Testosterone Progression Harmful

Eliquis vs Warfarin + (slowed progression) +

Atorvastatin

Colchicine

+++ (regression)

++ (mild regression)

+++

++

https://www.ncbi.nlm.nih.gov/pubmed/20592293


Aged Garlic Extract

Matsumoto 2016



Plaque Progression. 60-year-old female not on 

medical therapy.

20172010

Per-Patient analysis: 
• 230% TPV increase
• 3.8 mm3 new LD-NCP
• 180% NCP increase
• New severe LAD stenosis



Plaque Stabilization. 56-year-old man on high intensity statin.

20212018

Per-Plaque (pLAD) analysis: 
• 10% TPV reduction
• 100% Low Density NCP reduction
• 33% Non-calcified plaque reduction 
• 260% increase in CP 



Plaque Regression. 55-year-old man taking a PCSK9 inhibitor.

20182017

Per-Patient analysis: 
• 34% total regression
• 33% regression of NCP
• 52% regression of Low density NCP

Per-Plaque analysis: 
• 31% regression of pRCA plaque
• 39% regression of LD-NCP content





Conclusions

• CCTA-AI can be used as a non-invasive 

imaging modality with low cost and low risk

• CCTA-AI may allow more wide use to assess 

drug efficacy on atherosclerosis progression 

in primary and secondary prevention 

populations

• Precision tracking with CCTA-AI will allow 

individual assessment of efficacy of 

treatments



Widespread Uses of AI



May 2024



The Future is AI



Conclusions

"All truth passes through three stages.  

First, it is ridiculed.

 Second, it is violently opposed. 

  Third, it is accepted as

being self-evident."

-Arthur Schopenhauer
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