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The Problem
54 year old male with NSTEMI s/p PCI to the pLAD

BP 110/72 P 78

No smoking, diabetes, hypertension, high cholesterol

Hgb A1c 5.5

LDL 110 TC 170 HDL 48

HS-trop 563

The Problem:  
ACC/AHA CV risk score:  4.1%
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Brief Report, JACC: Advances Volume 4, Number 12_Part_2



Coronary Plaque
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ApoB-48 (Usually negligible)
-Chylomicrons

ApoB-100 (Atherogenic Particles)
-VLDL
-Intermediate Density LDL
-LDL
-Lipoprotein (a)

Measuring ApoB particles
-FLP (85-95%)
-Non HDL (TC – HDL-C (95-100%)
-Direct ApoB (100%)
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Apolipoprotein B



Suttons Law

Willie Sutton 

Asked why he robbed banks:  “Because that’s where the money is.”
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Some History…
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Coronary calcium scoring
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<100

100-399

>400



Calcium Score tells you Risk NOT Stenosis

9



MESA Study
Does coronary artery calcium predict coronary events independent of traditional risk factors?

6,722 men and women

-Mixed population:  white, black, Hispanic, and Chinese

-3.8 years

-Major events: CAD death, MI

-All Coronary events:  Angina +/-Revascularization + Major outcomes
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N Engl J Med 2008;358:1336-45.
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MESA RESULTS



Cardiovascular mortality by ethnicity
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Prognosis by gender
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Raggi P, J Women Health. 2004



Reclassification

14

31.3% Upgrade in Risk
13.9% Downgrade in Risk

Ali et al, AJC 2023 (206): 303



Advantages of Calcium Scoring
Low Cost

Low Radiation

High Reproducibility

Widely Available

Data since 1990

CT Coronary angiography/FFR not approved for asymptomatic individuals
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The Power of Zero
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45 year old female
 -Asymptomatic
 -Nonsmoker
 -BP 110/60, P 70
 -Weight 126 pounds
 -No medications
 -Father MI at 54 (smoker/stress job)
 -High cholesterol in family
 -LDL 168mg/dl
10 year risk of CHD event:  1.0%
Should I take medications
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The Power of Zero
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CAC score of 
zero

19Circulation. 2016;133:849-858.



Score of 0
CAC Consortium
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Follow Up of CAC
CAC 0
Low Risk (5-7 years)
Intermediate risk (3-5 years)
Diabetes (3 years)

CAC >100
No need to repeat

CAC 1-99
3-5 years (???) if not on a statin

No need to check serial CAC on statin therapy
-Statins may accelerate coronary artery calcification**
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JACC Cardiovasc Imaging. 2021;14(5):990
**JACC Cardiovasc Imaging. 2018;11(10):1475 
 



100 or more



59 year old male

 -Asymptomatic

 -Nonsmoker

 -BP 135/80, P 70

 -Weight 210 pounds

 -No medications

 -LDL 168mg/dl

10 year risk of CHD event  6.1%
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100 or more
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CAC >100
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European Heart Journal (2018) 39, 2401–2408
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75th percentile
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48 year old female

 -Asymptomatic

 -Nonsmoker

 -BP 110/60, P 60

 -Weight 233 pounds

 -Strong family history

 -No medications

 -LDL 154mg/dl

-Ten year ASCVD risk:  <5%

-Calcium score 72 (98th percentile)
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75th percentile

JAHA 2020 Dec 22;10(1):e018342

15 years: 9% vs. 5% event 
rate



>400
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66 year old male

 -Asymptomatic

 -Nonsmoker

 -BP 133/81, P 80

 -Weight 233 pounds

 -No medications

 -LDL 160mg/dl 

-Ten year ASCVD risk:  10.9%

-Does not want to take medications
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I don’t wanna!
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CAC >400 = Stress Testing
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JACC: CV Imaging, V O L . 9 , N O . 5 , 2 0 1 6 Bavishi et al.M A Y 2 0 1 6 : 5 8 0 – 9



CAC score of >1,000 JACC CV Imaging. 2020 
January;13(1 Pt 1):83-93
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Mild, moderate, severe
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56 year old female

-Palpitations

-Nonsmoker

-Father with bypass in his 50s

-BP 117/71, P 62

-Weight 150 pounds

-No medications

-LDL 112mg/dl 

-10 year ASCVD Risk (2.6%)

CT in ER for episode of CP
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“Nobody told me that!”



Incidental CAC

37

Mild

Moderate

Severe
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Incidental CAC and Heart Death

Radiology, 2015 Jul;276(1):82-90



Conclusion – Subjective CAC
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Who?



Yes

>40 years

Asymptomatic

Intermediate 7.5 to 20% ASCVD risk

-Reclassify Risk in 1 of 4 people*

Maybe

5-7.5% if:

Premature Family ASCVD

Other accelerant of atherosclerosis

Maybe Not

<2.5% risk

-Reclassify 1 in 79**

2.6% to 5.0% risk

-Reclassify 1 in 44**

>20% risk

-Treat them!

Symptomatic
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Guidelines Screening

*JACC 2010 Oct 19;56(17):1397-406. **JACC Cardiovasc Imaging. 2012;5(9):923. 



Therefore what?
Lifestyle and Medications
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CAC >100*
NNT: 12 (10 years)
-MI, CV death, stroke
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Statins

*J Am Coll Cardiol 2018; 72:3233. **Circulation 2014; 129: 77.
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Meta-analysis 2004
-Simvastatin/Lovastatin (90%)
-% difference from placebo (19% to 37%)
-<100mg/dl
-0.3 to 6.1 years
-69K people with CAD

Conclusions 
CAD death/MI:  NNT 26 over 4 years
All Cause Mortality:  16% reduction
All pre-treatment LDL levels benefited
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What about statins?

Arch Intern Med 2004;164;(13):1427-1436



Prove It Results
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N Engl J Med. 2004 Apr 8;350(15):1495-504.

NNT:  
26 over 
2 years



CAC >100 or >75%ile for age/gender
Why:  >7.5%ile for ASCVD events*

Aspirin <70 **
CAC 0:  
NNT 1 in 2036
NNH 1 in 442

CAC >100
NNT 1 in 92
NNH 1 in 442
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Aspirin

*Eur Heart J. 2018;39(25):2401. **Circ Cardiovasc Qual Outcomes. 2014;7(3):453



Treatment Guidelines
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CAC Score     0       100     300  500             1000

Circ Cardiovasc Qual Outcomes, 15 (6) (2022)



Coronary calcium scoring should be used more 
than we use it now.  

Cardiovascular disease is the #1 cause of death 
in the world

We screen for other things with less incidence

Individualized CV risk assessment needs to 
include Lipoprotein (a) as well as coronary artery 
calcium scoring.
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My opinion



What about smoking?
Tobacco:  MI, CABG, PCI, Stable CAD

12,603 smokers

5,659 quit vs 6,944 who continued

36% reduction in mortality

Independent of age, gender, type of coronary disease

NNT:  11 people over 9 years

50JAMA 2003 Jul 2;290(1):86-97 



What about smoking anything?
Marijuana:  1/3rd more likely for MI*

Vaping:  2 x more likely for MI**

Chewing Tobacco:  2 x more likely for an MI***  

Second Hand smoke:  1.5 x more likely for an MI***
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*Association of Cannabis Use Disorder With Risk of Coronary Artery Disease: A Mendelian 
Randomization Study, 2023
**American Journal of Preventive Medicine Volume 55, Issue 4, October 2018, Pages 455-
461
***Koon et al, The Lancet 268(9536):647
****Interheart study

https://www.sciencedirect.com/journal/american-journal-of-preventive-medicine
https://www.sciencedirect.com/journal/american-journal-of-preventive-medicine/vol/55/issue/4


What about weight loss?

52No clear benefit on weight reduction and MI

Atherosclerosis. 1999;144(1):199



What about waist loss!

Three things:

1. Know how many calories to eat a day to lose weight

-Artificial Intelligence

2. Know how many calories you’re eating a day

-400 calorie rule

3. Exercise and Protein

-One, two, three…

-Over half your body weight (lb) in grams
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What about Blood Pressure?
Goal <130/80mmHg, ideally systolic <120mmHg
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N Engl J Med. 2021;384(20):1921.  

Composite of MI, Stroke, CHF, CV 
death:  -2%
All cause mortality:  -1.1%
Syncope:  +1.1%
Hyponatremia:  +1.8%

Trial stopped early at 3.3 years
NNT: 63 



What about blood pressure?
Weight loss

Eat a high-fiber diet with plenty of fruits and vegetables.

Eat less than 2400 mg of sodium daily.

Accumulate 90 minutes of vigorous aerobic activity over a week. 

Eliminate alcohol/smoking.

Avoid daily NSAID use

Avoid processed foods

Express gratitude
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What about food?
NNT over 27 months:  12
NNT over 5 years:  5

Diet:
Seeds
Nuts
Oils (Canola, Olive)
Legumes/Vegetables
Fruits
Fish/Chicken
Less Red meat
Whole Grain breads
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Emphasize Healthy Fats
-Fish, nuts, avocados, olive oil

Beans, seeds, legumes

Fruits and Vegetables

Whole grains

Plant based proteins
-Quinoa, edamame, nuts (pistachios)

Avoid:

Southern Diet:  Fried foods, processed meats, 
sweet tea, refined grains, 

Western Diet: red/processed meats, refined 
grains, high sodium, sugar
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What about Food?



What about exercise
One 

-Daily walking (8,800 steps)

Two

-Strength Train 2 x’s week

-20-30 minutes

Three

-Aerobic/HITT 3 x’s week

-30 minutes

58EHJ 44(6) 2023: 452-469

•. 2021 Nov 6;11(11 
•. 2021 Nov 6;11(11 
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