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Vincenzo Matteo

• Acute Inferior STEMI
• Mild LAD stenosis in single vessel disease
• RF: Ipercholesterolemia (LDL  Chol 150-165 mg/dl)



•The two are like peas in a pod?

•…………………..Not really
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Matteo. Stable plaque
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Vincenzo: plaque instability



•THE CRITICAL VIEW OF THE 
CONCEPT OF PLAQUE 
VULNERABILITY:

THE KEY ISSUES



Studies on plaque vulnerability  

were not sufficiently encouraging 
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Natural history of non-culprit vulnerable plaques



697 patients with  
ACS  and three-vessel 
coronary angiography 
and  IVUS – VH  after 
PTCA

N Engl J med 2011



PROSPECT. New Engl J Med 2010
3-year cumulative rate of MACE in 697 patients with ACS and 

gray-scale plus radiofrequency intravascular three-vessel coronary  assessment  



Nissen SE. JACC. 2020;75:1383-1385. 



OCT LAD in 1003 patients with clinically indicated coronary angiogram from 11 independent centres

enrolled from January 2013 to December 2016

MLA 
<3.5mm2

FCT 
<75µm

Lipid arc 
circ. 

extension 
>180°

OCT defined 
macrophages

+ + +

In 19.4% of patients who experienced the primary end-point 
the combination of the 4 findings was an independent 

predictor of events (HR 7.54, CI 95% 3.1-18.6).

CLIMA Study

LP arc >180º 

MLA

<3,5 mm2, 

TCFA

<75 µm

Macrophages

Eur Heart Journal 2020



Plaque Burden >70% Max LCBI > 324 Plaque Burden >70%

Max LCBI > 324    +

Lancet 2020

MACEs (the composite of cardiac death, myocardial 

infarction, unstable angina, or progressive angina)



Lancet 2020

PROSPECT II





It seems worthless any attempt to stabilize 

plaques if silent ruptures occur often and 

plaque phenotypes are too dynamic to 

become a reliable target . 



Plaque rupture without trhrombus in culprit e non culprit lesions in 

pts with ACS. IVUS imaging of the 3 main vessels

30% of patients. This does not seem a trivial number.

Circulation

2004

JACC 2005 Circulation

2002



Baseline After 8 months

Plaques seem non to «heal» in a short time

Di. Vito et  al.  JACC Imaging 2013

Anectodal cases, based on sequential imaging studies, showed 
that plaque ulcers can remain stable for months or years.



• Does a snapshot of plaque characteristics at a certain 

point make sense?

• Plaques can lose their “vulnerability” characteristics 

in response to therapy or, vice versa, get worse over a 

few months in untreated patients. 





Circulation 2021



Long-term outcomes of patients with normal fractional flow reserve and thin-cap 
fibroatheroma
Fabris et al. Eurointervention.
In press



COMBINE Study. Clinical end-point at 1 year and 5 years
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Angiography

guidance

Physiology

guidance

CCC

2022

Angio vs Functional-guided PCI

Study 

acronym
Year N

Enrolled
lesions

↓CV 
death

Non 

fatal 
MI

Repeat
revascula

rization

FAME II 2014 465 >50% X X ↓

CVLPRIT 2015 296
>50% 2 v
>70% 1 v

X X X

DANAMI-3-
PRIMULTI

2015 627
>50%
FFR

X X ↓

COMPARE 
ACUTE

2017 885
>50%
FFR

X X ↓

FLOWER-MI 2021 1171
≥70% (98% 

cases)
X X X

Is functional assessment so good for

predicting hard events?



SHOULD WE TARGET AND TREAT 

VULNERABLE PLAQUES ?



•Identify vulnerable plaques

Interventional
Treatment

Drug
Treatment



Treat
with drugs



48JAMA 2001



Instability



Cardiovascular Diagnosis and Therapy 2021



Main study end-point: increase in FCT

Evolocumab group: FCT increased from  56,6 µ to 100,6 m (+ 82%)

Placebo group: FCT increased from  54,6 µ to 81,7 (+ 44%)

High-Resolution Assessment of Coronary Plaques in a Global 
Evolocumab Randomized Study (HUYGENS)

42.7

21.5

FCT  CHANGE (MICRONS)

Final FCT Change (microns) 

Evolocumab Placebo

P<0.001

JACC IMAGING 2020



Secondary study end-point: reduction in max lipid arc

Evolocumab group: LP arc decrease from 230,20 to 171,90 (-57.50)

Placebo group: LP arc decrease from from 224,80 to 193,60 (- 31.40)

High-Resolution Assessment of Coronary Plaques in a Global 
Evolocumab Randomized Study (HUYGENS)

57.5

31.4

FCT  CHANGE M

Final LP arc Change (0)

Evolocumab PlaceboJACC IMAGING 2020



How about OCT detected

macrophages ?

Is it possible to reduce 

inflammatory components with 

evolocumab?

High-Resolution Assessment of Coronary Plaques in a Global 
Evolocumab Randomized Study (HUYGENS)



JAMA 2022



JAMA 2022

PACMAN



The CLIMA study. Eur Heart Journal 2020

LP arc 

>180º 

MLA

<3,5 mm2, 

TCFA

<75 µm

Macrophages

1003 patients enrolled. Prox. LAD interrogation with OCT. 1 Y FU 

4 OCT criteria related to hard cardiac end-points
(Cardiac Death and target vessel  MI) 

Macrophages
LP arc
Thin FC

All modified by Evolocumab
And Alirocumab



Calcific nodules with disruption

Room for dual antiplatelet

theraphies ?

• Kobayashi N, Takano M, Tsurumi M et al. Cardiology 2018; 269:356-361

• Prati et al. Eurointervention 2020.



CN with Disruption

Cardiac death and or target MI in the CLIMA Study
1003 pts with CAD

Vulnerable plaque with TFC, 

large lipid and Inflammation
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✓ Age ≥ 65

✓ DM

✓ CKD

✓ MVD 

✓ > 1 prior MI

Long term FU with 
ticagrelor plus  

aspirin in pts with 
renal insuff.



Plaques with high inflammation

Room for 

anti-inflammatory drugs?



Treat with 
coronary
intervention



• 4041 pts with STEMI and multivessel CAD with successful culprit-lesion PCI 

• Complete revascularization with PCI of  significant nonculprit lesions or no further 
revascularization.

7.8

5.4

2.9

1.4

10.5

7.9

3.2

7.9

CV DEATH OR MI MYOCARDIAL INFARCTION CARDIOV. DEATH. REVASC. 

Complete Rev. Culprit lesion only PCI

P=0,004

New Engl J Med 2019

COMPLETE



The INTERCLIMA trial
DESIGN

Treatment of non-culprit 

intermediate coronary lesions in 

patients with ACS.

Objective Study population Primary Endpoint Sample size

ACS patients 

with intermediate 

coronary lesions 

(i.e., 40% to 70% 

diameter stenosis) 

in non-culprit 

vessels.

1420 pts  (710 per 

group) randomized 

participants to provide 

over 90% power to 

detect non inferiority of 

OCT vs iFR/FFR/RFR 

for the primary 

composite event rate

2-year

Composite of 

cardiac death 

and 

non-fatal spontaneous 

target-vessel 

myocardial infarction

Clinicaltrial.gov ID: NCT050227984

CCC

2022

OCT
FFR/

iFR/

RFR
Vs.



At least 2

Vulnerability criterion applied

Presence of thin FC thickness plus two of the other

three vulnerable variables

MLA

<3,5 mm2, 

TCFA

<75 µm

Macrophages Large>180º  LP arc Small LA

LP arc >180º 
At least 2

CCC

2022

CLIMA study. Prati et al. Eur Heart J. 2020;41:383-391.



INTERCLIMA study design

multicenter, international, randomized controlled trial

Functional-guided PCI

OCT-guided PCI

• Written PIC acquisition

• Blood sample

• Inclusion/exclusion

criteria

2-year follow-up

ACS 

patients

undergoing

successful

culprit PCI

0-1 month after index PCI

R

N=770

N=770
Cardiac
death
and/or

Non-fatal 
target 

vessel MI

OCT

≥ 1 intermediate 
lesions (40-70%) in 
a major coronary

vessel (≥2-5 mm ø)
FFR/

iFR/

RFR
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Functional evaluation

Functional
evaluation

n=102

FFR

N=42

W/o adenosine

N=73

RFR

N=45

iFR

N=28



OCT-guided lesion assessment/PCI

OCT

n=92

MLA<2mm2

N=32/92

MLA>2mm2

N=60/92

INTERCLIMA VP 
OCT criteria

N=18/60

OCT-defined
Thrombus

N=3/60



• Studies on plaque vulnerability  are very encouraging

• Assessment of plaque morphology by meands of OCT and NIRS-

IVUS predict the risk of hard events better than physiology. 

• A snapshot of plaque characteristics at a certain point identify long 

term clinical risk

• On going studies on plaque vulnerability will telle us whether 

vulnerable plaques should be treated

Take Home Messages





Conclusions
• Imaging modalities to detect atherosclerosis permit a 

precision medicine approach based on fenotype

evaluation

• Non invasive assessment of atherosclerosis (Calcium

score, TC, femoral and carotid echodoppler) should be 

encouraged

• Qualitative assessment of atherosclerosis with invasive 

imaging modalities identifies pts at high risk of coronary

events.

• CT scan is an alternative approach to coronary

angiography


