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CCTA
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CCTA is a noninvasive coronary angiogram.

CCTA Cardiac Cath
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Goals in evaluation 
stable chest pain:

1.Establish the presence 
or absence of CAD.

2.Establish the presence 
or absence of ischemia. 

3.To stratify risk and to 
enable appropriate 
downstream therapeutic 
decision making of 
preventive care, medical 
therapy and or 
revascularization.

Stress test or  
CCTA? 
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• Stress test with moderate to severe ischemia.

• CCTA to confirm presence of CAD with >50% 
stenosis and rule out left main disease. 
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Ischemia Trial 

N Engl J Med 2020; 382:1395-1407

ISCHEMIA Trial 

Assessing ischemic risk 

Ischemia testing Anatomy
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Ischemia testing: Gatekeeper
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> 50% false positive for the detection of obstructive 
CAD. Regardless of the testing modality.

Ischemia testing: Gatekeeper
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CCTA: Assessing ischemic risk

NEJM 382;15 April 9, 2020
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CCTA: Gatekeeper.

Chang et al. JACC: VOL.  12,  NO.  7,  2019
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Chang et al. JACC: VOL.  12,  NO.  7,  2019

CONSERVE Trial
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NEJM  386;17  April 28, 2022

3651 patients with stable 
chest pain were  
randomized to CCTA or 
ICA:

• 78% reduction in 
ICA in the CT 
group.

• 28% reduction in 
revascularization in 
the CT group.
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SCOT-HEART
Treating atherosclerosis improves outcomes

CT can diagnose 
nonobstructive CAD.
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Baseline characteristics: Eight studies were included in the first 
analysis, with a total of 106,930 patients, including 42,812 (40 
%) who underwent CCTA exam and 64,118 (60 %) who 
underwent functional testing. 
There were 66 % more statin prescription 
and 74 % more aspirin given to patients 
undergoing CCTA versus functional 
testing.
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Coronary CT Angiography

• Defines the presence or 
absence of CAD.

• Excellent gatekeeper for 
invasive cardiac 
catheterization.

• Better outcomes when 
compared to usual care.

Stress test

Stress test
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Normal CT coronary angiogram
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Invasive FFR

FFRCT  

≤ 0.8 is abnormal

Is the stenosis causing ischemia?
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CCTA FFRCT

≤0.8
   Ischemia positive

>0.8
   Ischemia negative
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<

<40% 40-90% >90%

Med Rx Consider ICA

FFRct 
> 0.8

FFRct 
≤0.8

CCTA: FFRCT  to assess the 
presence of ischemia

Stenosis
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Coronary CTA + FFRCT  is the only non-invasive cardiac pathway to provide both 
anatomical  and lesion-specific  functional information in a single patient 
encounter.
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• Defines the presence or absence of CAD.

• Excellent gatekeeper for invasive cardiac 
catheterization.

• Better outcomes when compared to usual 
care.

• CCTA is the only noninvasive cardiac test to 
provide both anatomical and lesion-specific 
functional information in a single patient 
encounter. 

Coronary CT Angiography
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CCTA is better 
than ischemia 
testing!
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Stable chest pain 
with no known 
CAD: 

Which patients 
should be referred 
for a coronary CT 
angiogram?

Answer: Whenever 
you’re considering 
a stress test! 
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Gulati et al  2021 Chest Pain Guideline
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Stable chest pain with no known CAD



© 2024 Optum Health Education. All rights reserved. 28

Contraindications:
• Serious contrast reactions
• Stage IV CKD (GFR <30)

Potential issues:
• Presence of arrhythmia 
• Heart rate control
• Significant coronary artery calcification
• Stents

Coronary CT 
Angiography

Local CT scanner 
technology
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Chest pain
Managing 
the disease 
process 

Treating symptoms, 
ischemia and    
stenosis.

Assessing and 
treating 
atherosclerosis
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CAC score      vs.    Plaque analysis 

ASCVD Risk & Management
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Coronary artery calcium scoring
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2018 Cholesterol Guidelines
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Noncontrast Iodine contrast
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NOTIFY- 1 Project
Stanford Health Care System
• Objective was to evaluate the effect of 

notifying clinicians and patients of 
incidental CAC on statin initiation.

• Screened 2113 patients who had 
non-gated chest CT without a 
previous diagnosis of ASCVD and 
not on a statin.

• Resulted in a 51 % increased use of 
statin.

2016: 
12.7 million chest CTs in the US
57,000 CAC scores

Non-gated screening chest CT 
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High coronary artery calcium score:  ≥75th percentile.

CAC 1-99:   Mild
CAC 100-299: Moderate
CAC >300: Severe 
N = number of vessels
involved
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Power of 0

Secondary prevention
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Power of 0

CAC >100
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Circulation
Volume 141, Issue 19, 12 May 2020: 1541-1553 
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CAC score

Chest pain: Low risk
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Budoff et al. Circulation. 2017;136:1993–2005.

CAC score  0

Average age:  61
CAC 0 n=1457 (34.6%)

PROMISE Study
Prospective Multicenter Imaging Study for the Evaluation of Chest pain

NPV >50% 
stenosis 98.5%
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CAC 0: When to repeat the scan.
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CAC scoring:

Low cost. 
Accessible.

• Derisking. Risk calculators overestimate risk. 

• CAC score > 100 is a powerful tool for the clinician and patient 
to institute statin and aspirin therapy.

• CAC score > 300. Secondary prevention LDL goals. 
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CAC scoring: 

• Noncalcified plaque.
• Younger patient. 
• Risk factors.

• Longitudinal management of plaque. Cannot follow CAC score.
• All the things we do to treat plaque convert non-calcified 

plaque to calcified plaque.
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The presence of 
coronary calcium is 
atheroma…

But not all atheroma 
has calcium.

CCTA: Plaque analysis 
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CCTA dataset
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• Currently, primary CVD prevention relies upon risk stratification using population-based 
risk factors which are indirect surrogates of atherosclerosis. 
• Individuals with risk factors and no atherosclerosis are treated.
• Fails to treat those with significant atherosclerosis and no risk factors. 

• The current strategy cannot determine which individuals are inadequately treated despite 
effective risk factor management. Studies have shown that in a significant percentage of 
patients that there is plaque progression despite current guideline directed risk factor 
management. 

• The argument against plaque analysis and possible CT follow-up: “what difference does it 
make, you’ll manage with statin and an aspirin.” 
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• Shift the paradigm from population-based risk 
tools to asking what is the individual patient's 
risk for having a myocardial infarction.

• >50% of patients with acute MI were unaware 
that they had CAD.

• 25-33% of myocardial infarctions will have a 
CAC 0.
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Studies have confirmed:
• Low density noncalcified plaque is the strongest predictor of MI.
• Plaque progression is the strongest predictor of future major adverse CV events. 
• Statins can convert non-calcified plaque into high density calcified plaque which is 

associated with decreased plaque progression and reduced risk.

• Coronary CT  is the only tool we have that can track how an atherosclerotic 
plaque is responding to treatment. Escalate treatment as needed. 
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Pathologic: 
Low 
attenuation
plaque

Protective
1K plaque

ICONIC

JAMA Cardiology March 2020 Volume 5, Number 3
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High noncalcified plaque 
burden and no 1K plaque

No noncalcified plaque 
and high 1K plaque 
burden

The goal is to convert dark plaque into bright plaque.

Pathologic: high risk Protective
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Baseline 3 years

3 years
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CAD Stage-Based Intensification of Treatment  
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Plaque volume
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Final thoughts…
• CCTA is the test of choice for the evaluation of chest pain. 

• Ideally, there should be an explanation as to why a stress test is being ordered.

• CAC scoring is an excellent tool to stratify risk and can help convince a patient to 
take a statin. De-risking. 

• Plaque analysis with serial coronary CTA as indicated? 
• It would seem to make sense that staging CAD and tracking the response to 

therapy would reduce risk.

• Wait for the results of on-going trials – TRANSFORM.
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