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CTA Evidence - Rapid Advancement with
Numerous High Quality Clinical Trials

COMPARATIVE EFFECTIVENESS

RANDOMIZED TRIAL

MULTICENTER REGISTRY

MULTIMODALITY,

SINGLE CENTER
REGISTRY

SINGLE SITE
SERIES

PROMISE, CRESCENT, ICONIC,

CATCH, ISCHEMIA, SCOT-HEART…

CONFIRM, SPARC, EVINCI…

PACIFIC, PRECISE

TOO NUMEROUS…

Source: Shaw Circ Cardiovasc Imaging 2017 Dec;10(12).
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Performance dei principali test diagnostici non invasivi



ESC Guidelines for the diagnosis and management of chronic coronary syndromes



Quale imaging Cardiaco Non-invasivo?
E per quale paziente?

Coronary  
CTA

Non-invasive  
testing for  
ischaemia

Knuuti J, Wijns W, et al. Eur Heart 

J. 2020;41:407-477

Drugtherapy
b

Drug

therapy

Functional  
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Stenosis >90%  or

withestablished  

correlation to  

ischaemia

Ongoing  

symptoms

Invasive

coronary

angiography

Preferentially consideredif:

● Low clinicallikelihood

● Patient characteristics  suggest high

image quality

● Local expertiseand  availability

● Information on  atherosclerosis

desired

● No history ofCAD

Preferentially consideredif:

● High clinical likelihood and  severe 

symptoms refractoryto  medical therapy

● Typicalanginaat low levelof

exercise and clinical evaluation  including 

exercise ECGindicates  high-risk ofevents

● LVdysfunction suggestive of  CAD

Preferentially considered if:

● High clinicallikelihood

● Revascularizationlikely

● Local expertise andavailability

● Viability assessmentalso  required

Revascularization



Proportion of Patients With Obstructive Coronary Artery
Disease Found on Elective Cardiac Catheterization Vs
Noninvasive Testing for Suspected CAD Across Multiple
Studies

Resa diagnostica CAG dopo CT

PROMISE, N Engl J Med 2015, n = 10 003
CT vs. functional testing

SCOT-Heart, N Engl J Med 2018, n = 4146
CT vs. standard care
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0.3% event rate/ year  when coronary CTA  isnormal

Prognosi
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Χ2=51, p<0.0001

R-A  p<0.0001 (adjusting for risk factors, chest pain, + dyspnea), Mild (30%-49%), Mod. (50%-69%), & Severe (≥70%). 

<50% Stenosis  (n=422)
≥2 Mild w 1 Prox. (n=64), p=0.192

3 Severe or 2 Severe w Prox. 

LAD (n=86),  p=0.001

≥50% Left Main (n=106), p<0.0001

2 Mod. or 1 Severe (n=101), p=0.013
3 Mod. or 2 Severe or ≥70% 

prox. LAD (n=145), p=0.002

1 Mod. (n=212), p=0.065

Source: Min et al. J Am Coll Cardiol 2007



Non solo rule-out stenosi: CAD non ostruttiva

Tassi di eventi nella CAD non ostruttiva



2000

Mild non-obstructive Plaques Cause Adverse Events
2,583 patients undergoing CCTA with <50% stenosis followed for 3.1 years



Achenbach et al. Circulation 2004

Calcified Plaque
CT attenuation of ≥ 130 HU, separated from the 
contrast-enhanced lumen > 2 independent planes

Mixed Plaque
Calcified and Non-calcified Plaque per 
segment

Non-Calcified Plaque
CT attenuation below contrast-enhanced lumen but
above the surrounding tissue/ epicardial fat > 2 
independent planes

Morfologia e composizione della placca ateromasica



Type of plaque → High-risk coronary plaque features

Puchner, et al. JACC 2014



High risk plaque→ increased event rates

SCOT-HEART PROMISE

Ferencik et al, JAMA Cardiol 2018

HRP: Positive remodelling, low attenuation plaque, napkin ring sign

MACE: Death, MI, unstable angina

15.3% prevalence HRP

Higher risk of MACE with HRP in patients with non-
obstructive disease

HRP: Positive remodelling, low attenuation 
plaque, napkin ring sign, spotty calcification

Williams et al, JACC 2019

34% prevalence HRP

• 3x more likely to have CV death or non-fatal 
MI with adverse plaque



Most Myocardial Infarctions Are Caused by Low-Grade Stenoses

The most of AMI from <50% stenosis
CAD < 50% CAD > 50%

65%

35%

<50% Stenosis
>50% Stenosis

ICONIC Consortium within CONFIRM Registry JACC 2018

ACS increases with %DS, most precursors of ACS cases and culprit lesions are non-
obstructive.
Plaque evaluation, including HRP, PB, and plaque composition, identifies high-risk 
patients above and beyond stenosis severity.

http://www.tctmd.com/expert-presentations/table-2.html?product_id=3112&title=Approach%20to%20Acute%20Coronary%20Syndromes&sort_key=12&large_image_p=0
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20% 25%
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50%

Concordance Vs ICA

97% LM                  92% 1V

73%

Riv: 78%

Riv: 23%

LAD 86 %
LAD prx

46%
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Statins induced phenotypic plaque transformation



JAMA Cardiol. Published online  August 18, 2021. doi:10.1001/jamacardio.2021.3055

Association of Statin Treatment With Progression
of Coronary Atherosclerotic Plaque Composition









Annualized growth rate in imaging usage of  6.6%

annual growth of   2.5%

annual decline of   3.2%

annual growth of   18.5%%
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Meta-Analysis of CTA vs. Stress Testing

Source: Blankstein JACC 2017;69:1771-1773., Bittencourt Circulation 2016;133:1963-1968., Bittencourt Circ CV Imag 2016;9:e004419.



Work-up diagnostico della sospetta 
CAD stabile con riferimento ai 

grandi trials

LM / 3V

Coronary Angiography

Syntax Rev

PRECISE
Stress Imaging

(SPECT,ECHO, MR, PET) 

Functional CT tools
(e.g.: FFR-CT - CT perfusion)

Modiif. da:

?



Accuratezza diagnostica ruling-out / in



PROGNOSI



Definizioni di placche ad “alto rischio” alla Cardio  TC



High Risk Plaque
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Early Rates of Invasive Angiography and
Revascularisation

The SCOT-HEART Trial The Trial

CTCA

Standard of Care

HR 1.20 (95% CI, 0.99-1.45), P=0.06
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P<0.001
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Coronary
Revascularisation

Lancet 2015;385:2383-2391 N Engl J Med 2015;372:1291-1300
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Ruolo della cardio TC nel rule-out sopsetta CAD

✓ Improved patient risk 
stratification

✓ Identify very low 
risk patients

✓ Identify those at highest 
risk patients

Anti-inflammatory therapy 

PCSK9i

Lp(a) lowering treatment 

Icosapent Ethyl

Oral anticoagulants 

Bempedoic acid 

Ezetimibe

SGLT2i/GLP1-RA

Antiplatelet Rx 

BP control

Aggressive Lifestyle changes



JAMA Cardiol. Published online  August 18, 2021. doi:10.1001/jamacardio.2021.3055

Association of Statin Treatment With Progression
of Coronary Atherosclerotic Plaque Composition



NO PLAQUES 

PLAQUES<50% 

10,418 patients
with <50% stenosis

(57 + 12 years; 53% male)

Arterioscler Thromb Vasc Biol. 2015 April ; 35(4): 981–989. 



Placche ad alto rischio: impatto prognostico



PROMISE, N Engl J Med 2015, n = 10 003
CT vs. functional testing

Coronary CTA in suspected CAD

SCOT-Heart, N Engl J Med 2018, n = 4146
CT vs. „standard care“ (1:1)


