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HIGH RISK PLAQUES
• High Clinical Risk Score (Score 2)  
• Diabetes 
• Renal Insufficiency 
• Diffuse atherosclerosis 
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 Association between subclinical atherosclerosis burden and 
unrecognized myocardial infarction detected by cardiac magnetic 
resonance in middle-aged low-risk adults 

Eur Heart J Cardiov Imag 2024



• Primary prevention 
Program 

• Coronary CT Scan 
Narrowings 

• Referral to an 
interventional cardiologist 

A Correct Approach?



• Atherosclerosis detection (yes or no) 
• Extension of atherosclerosis 

– Multiple sites and Quantification  

• Qualitative assessment  
• Functional assessment (Active plaques)



Coronary Artery Plaque Characteristics Associated With Adverse 
Outcomes in the SCOT-HEART Study

Williams C et al. JACC 2015



    CLIMA                Eur. Heart J. 2021 

    COMBINE              Eur. Heart J. 2021 
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     LRP                         Lancet 2019 
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4 OCT    
Features  

No FFR

TFC      FFR Pos.

 2 OCT 
Features

FFR Pos.

No FFR. LCBI4mm 

> 250 

FFR Pos.
LCBI4mm 

➢ 324.7 
➢ PB≥ 70%  
 

CCS + ACS

CCS + ACS 
Diabetics   

ACS

CCS + ACS

CCS + ACS



PREVALENCE OF Plaque Vulnerability 
COMPLETE Trial 1 out of 3 non-culprit lesions were TCFAs

Nonculprit lesions were TCFAs in 35.4% of 
cases

Pinilla-Echeverri et al. Circ Cardiovasc Interv. 2020;13:e008768.Mehta et al. N Engl J Med. 2019 Oct 10;381(15):1411-1421

PCI of nonculprit lesions  ↓ CV death or MI



COMBINE OCT-FFR. Prospective natural history study in 
pts with DM and with ≥1 FFR-negative lesion 

• 2 groups identified based on the presence of ≥1 TCFA lesion. 
TFC

No TFC



CLIMA Study. Cardiac Death and or Target MI

TCFA 
<75µm

In total 73 pts with main events out of 1003
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 N 1. FC Thickness: 

OCT Detected

Study Def. HR p Imag. Mod.
CLIMA 1 Y <0.75 4.65 (2.4-9.0) < 0.001 OCT
COMBINE <0.65 4.65 (2.0-10.9) < 0.001 OCT

Kubo EHJ. CVI 2021 <0.65 10.4 (6.5-16.7) < 0.001 OCT
Jiang JACC 2023 4Y <0.65 3.15 (1,7-5.6) <0.001 OCT

CLIMA 5 Y <0.75 3.46 (2.2-5.6) <0.001 OCT



N 2. The lipid plaque 
 

Best Detected with NIRS-IVUS

Predictive value of Lipid Plaque criteria for MACEs 
 at patient level analysis 

  Def. HR p Imaging Mod.
CLIMA 1Y Lipid Arc > 1800 2.40 (1.2-4,8) p<0.013 OCT

Xing 2017 4Y Lipid Arc > 1930  2.8 (1.1-5.6) p=0.024 OCT
LRP 2 Y Max LCBI > 400  4 mm 2.18 (1.5-3.2) p<0·0001 NIRS-IVUS

PROSPECT II 3.7 Y Max LCBI > 324  4 mm 2.1 (1.2-3.7) p=0·0071 NIRS-IVUS

PROSPECT II 3.7 Y Plaque burden > 70% 3.1 (1.6-5.8) p<0·0001 NIRS-IVUS

PROSPECT I 3.4 Y Plaque burden > 70% 5.03 (2.5-10.1) p< 0.001 VH-IVUS 
Kubo EHJ. CVI 2021 Lipid Arc > 1800 2.20 (8.8-23.6) p<0.001 OCT

CLIMA 5Y Lipid Arc > 1800 2.20 (1.37-3.52) p<0.001 OCT



N 3. The Small Area 
 

OCT and IVUS  
 Detected

Predictive value of LA for MACEs at patient level analysis 

  Def. HR p Imaging Mod.
CLIMA 1Y MLA <3.5 mm2 2.07 (1.1-4.0) p=0.032 OCT

PROSPECT I 3.4 Y MLA < 4.0 mm3 3.21 (1.6–6.4) p< 0.001 NIRS-IVUS
PROSPECT II 3.7 Y MLA < 4.0 mm2 5.49(2.0-15.3) p=0·0007 NIRS-IVUS

Jiang JACC 2023 4Y MLA<3.5 mm2 3.57 (1.42-8.99) p<0.007 OCT
CLIMA 5Y MLA <3.5 mm2 1.77 (1.1-2.8) p=0.016 OCT



N 4. The Inflammation 
 

OCT Detected

Predictive value of inflammarory cells for MACEs at patient level analysis 

  Def. HR p Imaging Mod.

CLIMA 1 Y Macrophages (yes/
no)

2.66 (1.2-6.1) p=0.021 OCT

CLIMA 1 Y Marcophages (arc > 
670)

5.3 p< 0.001 OCT

CLIMA 5 Y Macrophages (yes/
no)

1.81 (1.1-3.0) p=0.021 OCT



Lancet 
April 2024

• 1606 pts with FFR negative, vulnerable plaques 
• Randomly assigned to percutaneous coronary intervention (n=803) or optimal 

medical therapy alone (n=803).  
• 2-year follow-up  
• Primary end-point: composite of death from cardiac causes, target-vessel 

myocardial infarction, ischaemia-driven target-vessel revascularisation, or 
hospitalisation for unstable or progressive angina, 



2 Years 4 Years

5,4

3,4

2,8

0,4

PTCA Med Therapy

Incidence of composite primary end-point

The primary outcome: composite of death from cardiac causes, target-vessel myocardial infarction, 
ischaemia-driven target-vessel revascularisation, or hospitalisation for unstable or progressive angina, 
assessed in the intention-to-treat population at 2 years 

PREVENT Study  
Lancet, April 2024

 Absolute difference –3·0 percentage points [95% CI –4·4 to –1·8]; p=0·0003). 

p=0·0003 



Ongoing studies









Final Remarks
• Vulnerable plaques identify patients at high risk of 

events even in a long time span 
• There is stil no general consensus on the 

morhpology criteria to be adopted ( particularly 
single vs multiple) for identifying vulnerable 
plaques



Take Home Message
• Subclinical atherosclerosis is common.  
• Can be detected in the coronary tree with CT 
• The SCOT Heart program is defining  the prognostic 

role of CT in identifying  ( and treating) patients with 
( non obstructive and obstructive) coronary plaques 

• Obstructive coronary plaques identify patients at 
higher risk of coronary events 

• The SCOT Heart 2 will address the impact of 
coronary interventions of obstructive plaques 

• Photocounting CT improves the identification of 
high risk plaques  


