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Case Discussion – Asymptomatic Patient

• 52-year-old non-smoking, non-diabetic man with good diet 
and exercise habits
– Family history of premature CAD (father)
– BP 139/85, HDL 60, LDL 135



12-lead EKG

• Cheap, rapid, non-invasive assessment of electrical signature of the heart

• Most useful in symptomatic patients for assessing acute coronary 
injury/ischemia and arrhythmia

• Limited value in asymptomatic patients – not recommended for use in 
everyday cardiometabolic practice

• No clear role in routine risk assessment in primary prevention; only left 
ventricular hypertrophy has independent prognostic value

• Pros: fast, cheap, can be diagnostic of myocardial injury, useful as a one-
time baseline measure

• Cons: many findings non-specific, no role in routine primary prevention



Resting 2D Echocardiography

• Non-invasive, ultrasound, relatively low cost

• Allows assessment of heart structure and function in real time

• Best tool to assess LVEF and for valvular heart disease

• Predominant use in symptomatic patients 

• Screening – bicuspid aortic valve, conditions associated with 
cardiomyopathy, cardiotoxic drugs

• No role in routine primary prevention – low yield and does not provide 
independent value for risk assessment

• Pros: no radiation, functional assessment, relatively low cost

• Cons: operator dependent, limited by body habitus, no role in primary 
prevention



Coronary CT
(cardiac-gated, dedicated heart CT)

• Can be non-contrast or with IV contrast

• Non-contrast: Coronary Calcium Score (evaluate for atherosclerosis burden 
in coronaries, also aortic valve and aorta)

• Contrast: Coronary CTA (mimics invasive angiography, + can reveal early 
non-calcified plaque & specific plaque phenotypes)

• Coronary calcium scoring has emerged as primary tool in routine primary 
prevention – best predictor of risk, guiding therapy decisions

• Little role for coronary CTA in asymptomatic patients

• Pros: fast (test & interpretation), broadly available, low radiation

• Cons: not universally covered by insurance, incidental findings 



~1 mSv

https://www.mayoclinic.org/tests-procedures/heart-scan/multimedia/img-20201887
https://www.cedars-sinai.org/programs/imaging-center/exams/ct-scans/coronary-calcium.html
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Relationship of CAC to Coronary 
Atherosclerosis and Age

9Rumberger, Circulation 1995Rumberger et al.  Circulation. 1995 Tota-Maharaj et al.  Mayo Clinic Proceedings. 2014



Are You Really as Old as Your Arteries?
From MESA
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CAC and Competing Risk 
of CVD vs. Cancer

Dzaye et al.  JAHA. 2020



Comparing “Negative Risk Markers” in the 
Multi-Ethnic Study of Atherosclerosis

• A CAC score of zero is the strongest 
“negative risk factor” for the 
development of ASCVD.

• Imaging Hypothesis – due to superior 
sensitivity, imaging tests for subclinical 
atherosclerosis are excellent at “ruling 
out” or “downgrading” risk estimates.

Blaha MJ, et al. Circulation.  2016



Conventional view of risk factors
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Associations between C-reactive protein, coronary 
artery calcium, and cardiovascular events: 

implications for the JUPITER population from 
MESA, a population-based cohort study

Michael J Blaha , Matthew J Budoff, Andrew P DeFilippis, Ron Blankstein, Juan J Rivera, Arthur 
Agatston, Daniel H O'Leary, Joao Lima, Roger S Blumenthal, Khurram Nasir

Blaha MJ, et al. The Lancet 2011, 378.972: 684-692.



Grundy, Scott M., et al. Journal of the American College of Cardiology 73.24 (2019): e285-e350.

2018 
Cholesterol 
Guidelines

ASCVD RISK Enhancers
- Family history of premature ASCVD
Persistently elevated LDL-C ≥ 160mg/dl (≥ 4.1 
nmol/L)
-CKD
-Metabolic Syndrome
Conditions specific to women (e.g. preeclampsia, 
premature menopause)
- Inflammatory diseases (especially rheumatoid 
arthritis, psoriasis, HIV)
-Ethnicity (e.g. South Asian ancestry)

LIPID/ BIOMARKERS:
-Persistently elevated TGLs (≥ 175 mg/dL, ≥2.0 
mmol/L)
IN- SELECTED INDIVIDUALS IF MEASURED:
- hs-CRP ≥2.0 mg/L
-Lp(a) levels > 50 mg/dl or >125nmol/L
-apoB ≥130mg/dL
- Ankle-brachial index (ABI) <0.9

Primary Prevention
Assess ASCVD Risk in Each Age Gr.

Emphasize Adherence to  healthy Lifestyle 

Age 0-19 y
Lifestyle to 
prevent or 

reduce ASCVD 
risk

Diagnosis of FH 
then statin

Age 20-39y
Estimate Lifetime 
risk to encourage 
lifestyle to reduce 

ASCVD risk 
Consider statin if 

family history 
premature ASCVD 

and LDL-C >=
160mg/dl (≥4.1 

mmol/L)

Age 40-75 y 
and LDL-C ≥ 70 ≤ 190 

mg/dl) (≥1.8 -<4.9 
mmol/L)

w/o diabetes 
mellitus

10 yr ASCVD risk 
percent begins risk 

discussion

<5%
“Low Risk"

5%- <7.5 %
"Borderline Risk"

≥20% 
"High Risk"

≥ 7.5 %- <20%
“Intermediate 

Risk"

Risk Discussion:
Emphasis 
lifestyle to 
reduce risk 

factors (CLASSI)

Risk Discussion:
If risk enhancers 
present then risk 

discussion regarding 
moderate-intensity 

stating therapy (Class 
IIb)

Risk discussion
If risk estimate + risk 

enhancers favor 
statin, initiate 

moderate-intensity 
statin to reduce LDL-C 
by 30%- 49%  (Class I)

Risk Discussion: 
initiate statin to 

reduce LDL-C 
≥50%

(CLASS I)

If risk decision is uncertain:
Consider easuring CAC in selected adults:

CAC = zero (lowers risk; consider no statin, unless diabetes, family 
history of premature CHD, or cigrette smoking are present)

CAC= 1.99 favors statin (especially after age 55)
CAC =100+ and/ or ≥75th percentile, initiate statin therapy

Diabetes mellitus and age 40-75 yr
Moderate - intensity statin (Class I)

Diabetes mellitus and age 40-75 yr
Risk assessment to consider high-intensity statin 

(Class IIa)

Age > 75 yr
clinical assessment, Risk discussion

LDL-C  ≥190 mg/dl (≥4.9 mmol/L)
No risk assessment; High intensity statin (Class I)
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Current Guidelines – Coronary Artery Calcium

IIa
B-

NR

In intermediate-risk or selected borderline-risk adults, if

the decision about statin use remains uncertain, it is

reasonable to use a CAC score in the decision to withhold,

postpone or initiate statin therapy.

Grundy, Scott M., et al. Journal of the American College of Cardiology 73.24 (2019): e285-e350.



Blaha MJ JACC 2018

St. Francis Heart Randomized Controlled Trial Walter Reed Clinical Experience



Continuum of ASCVD Risk

Primary 
Prevention

Advanced 
Subclinical 

Atherosclerosis?

Secondary 
Prevention

Blaha MJ, AJC 2016



Aspirin Net Benefit According to 
CAC Scores – Updated 2020 Analysis

Cainzos-Achirica, et al.– Circulation 2020





Role of Coronary Artery Calcium for 
Stratifying Risk in Adults with Hypertension

The Coronary Artery Calcium Consortium

Uddin et al.  Hypertension. 2019

SPRINT TRIAL

CAC 

~250



From: Peng AW, Dardari ZA, Blumenthal RS et al. Very high coronary artery calcium (CAC ≥ 1000) and association with CVD 

events, non-CVD outcomes, and mortality: Results from the Multi-Ethnic Study of Atherosclerosis (MESA). Circulation in press.



Treatment algorithm in patients with T2DM and                         
ASCVD or high/very high CV risk—drug naïve

+ –

SGLT2 inhibitor or
GLP-1RA monotherapy

If HbA1c above target

Add metformin

Metformin 
monotherapy

If HbA1c above target

If HbA1c above target

DPP-4i GLP-1 RA TZDSGLT2i 
if eGFR 

adequate

ASCVD, or high/very high CV risk
(target organ damage or multiple risk 

factors)

Recommendations Class Level

CAC score with CT may be considered a risk 

modifier in CV risk assessment of moderate-

risk asymptomatic patients with DM

llb B

Cosentino et al.  European Heart Journal. 2020
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Case Discussion – Asymptomatic Patient

• 52-year-old non-smoking, non-diabetic man with good diet 
and exercise habits
– Family history of premature CAD (father)
– BP 139/85, HDL 60, LDL 135

• Pooled Cohort Equations
– 4.7% 10-year risk of ASCVD

• CAC = 325 (95th percentile)



How Would You Treat This Patient in a 
Cardiometabolic Clinic?

How would you treat this patient?
1. Lifestyle therapy only
2. Moderate intensity statin
3. High Intensity statin and aspirin
4. Intensive lifestyle, High intensity statin, aspirin, 

consider anti-hypertensive and non-statin add-on to 
achieve LDL<70 & non-HDL<100



Future CAC-Based Treatment 
Recommendations?

CAC Score Lifestyle Statin and 
Statin 

Intensity

Non-
Statin

Add-on*

Aspirin Blood 
Pressure 

Goals

Secondary 
Prevention 

Meds**
0 ✓

1-99
< 75th %
≥ 75th %

✓

✓

Consider Mod
Moderate

Routine
Routine

100-299 ✓ Moderate to 
High

✓ Routine

≥ 90th % ✓✓ High Consider ✓ Aggressive Consider

> 300 ✓ High Consider ✓ Aggressive Consider

>1000 SECONDARY PREVENTION!!

* To achieve an optional LDL-C target of <70 mg/dL.

** Icosapent Ethyl, Low dose Rivaroxaban, GLP1-RA, SGLT2i



Coronary Artery Calcium vs. Coronary CT 
Angiography in Primary Prevention



Plaque Burden 
(Coronary Artery 
Calcium) 
vs.
Coronary Stenosis 
(Coronary CT 
Angiography)



Conclusion

• Non-invasive imaging has a role for risk assessment in primary 
prevention after consideration of traditional risk factors and risk 
enhancing factors (like metabolic syndrome)

• There is currently little role for routine EKGs and/or Echocardiograms 
for this purpose

• CAC is single best routinely used predictor of cardiovascular risk

• Coronary CTA can see non-calcified plaque, but does not add much to 
CAC in primary prevention

• CAC can guide intensity of lifestyle therapy, and choices about aspirin, 
blood pressure, cholesterol lowering therapy, and cardiometabolic 
drugs


