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Identify and measure: Lipid pool, FC thickness, local   
inflammation



Infarto e stroke : ogni mg di Colesterolo LDL conta

Circulation 2019

Stroke

New Engl 2018
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HR 0.85
(95% CI 0.78, 0.93)

P<0.001

MACE (%):

CHD death, 

non-fatal MI, 

ischemic stroke,  

UA hospitalization

Schwartz et al N Engl J Med 2018;379:2097-107

18,924 patients with recent ACS and LDL-C ≥1.8 mmol/L, non-HDL-C ≥2.6 mmol/L,
or ApoB≥0.8 g/L on high-intensity or maximum-tolerated statin 

*75 mg (78%) → 150 mg (22%) SC Q2W to 
target LDL-C 0.7-1.3 mmol/L

(blinded substitution of placebo if 2 
consecutive LDL-C <0.39 mmol/L) 



•Lesion at risk : the vulnerable plaque



Non culprit ruptured palques: an uncommon anatomy in ACS



    CLIMA         Eur. Heart Journal 2019

    COMBINE   Eur. Heart Journal 2021

     PECTUS       JAMA 2023

     LRP               Lancet 2019

     PROSPECT II  Lancet 2021

4 OCT Criteria  CAD + ACSNo FFR

 TFC  Diabetics CAD + ACSFFR Neg.

TFC                 ACSFFR Neg.

No FFR. NIRS-IVUS (LCBI)        ACS 

FFR Neg. NIRS-IVUS (LCBI)    CAD



• Number of events in vulnerable 
lesions



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

Cardia death Spontaneous MI Unstable Angina Death or MI0

4,1
3,5

4,1

2

10,2 10,2

16,33

1 Year 5 Years

 

Fabris et al.  Eurointervention 2023

TCFA
<65µm

N=390



Fractional Flow Reserve–Negative 
High-Risk Plaques and Clinical 
Outcomes After Myocardial 
Infarction. PECTUS

JAMA 2023

420 FFR Negative ACS pts

Composite of all-cause mortality, nonfatal 
MI, or rev. 

Composite of all-cause mortality, nonfatal 
MI, or rev. 

A high-risk plaque 

At least 2 of the following 
(1) a lipid arc at least 90°, (2) a fibrous cap thickness less 
than 65 μm, and (3) either plaque rupture or thrombus 
presence.



•Rapid changes of plaque 
morpology in response to 

treatment



14JAMA 2001



What does a little 1% change in 
plaque dimension really mean?



Effect of very high-intensity statin therapy on regression of 
coronary atherosclerosis: the ASTEROID trial
,



Progression

Instability

Regression

Therapeutic stabilization 
of coronary plaques



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)

FCT  change (microns)

42,7

21,5

Final FCT Change (microns) 

Evolocumab Placebo

P<0.001

JACC Imaging 2021



JAMA 2022
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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



Events in patient with vs without regression+stabilization of 
high-risk plaque features

8,3

10,7

8,3

6

18,2
20,4

17,7

12,7

Patients with triple regression Patients without triple regression

P=0.04

P=0.06
P=0.06

P=0.13

Biccirè et al. JACC 2023; 06468-9.

31.7
%
of 

patients

Triple Regression

↓MaxLCBI4
mm

↑minFC
T↓PAV



Early aggressive LDL lowering treatment

Transiently achieved very low 
low-density lipoprotein 
cholesterol levels by statin and 
alirocumab after acute coronary 
syndrome are associated with 
cardiovascular risk reduction: the 
ODYSSEY OUTCOMES trial 

Gregory G. Schwartz
Eupean heart Journal 2023



Long-term efficacy, safety and tolerability of alirocumab in 8242 patients eligible for 3-5 years of 
placebo-controlled observation in the ODYSSEY OUTCOMES trial

Patients eligible for ≥3 years follow-up

Years Since Randomization
4126Placebo 4061 3987 3898 737
4116Alirocumab

Number
at risk

4059 4007 3946 746

+Pre-specified analysis
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Alirocumab

Steg et al Circulation 2019;140:103-12  

All-cause Mortality*

41La riduzione della mortalità è guidata dalla riduzione della mortalità per cause cardiovascolari

Goodman et al J Am Heart Assoc. 2023;12:e029216







Conclusions

• Plaques with high lipidic content and or features of 
vulnerablity are related to a worse outcome

• Drugs with high lipid-lowering action, lead to 
atherosclerosis regression

•  PCSK9 inhibitors are the most effective drugs for 
decreasing LDL Cholesterol level

• There is clinical evidence of a link between lesion 
regression and clinical benefit

• Plaque regression likely occurs with concomitant 
changes of plaque vulnerability features







At least 2At least 2

About 15% of patients are supposed to have  a vulnerable plaque in the 
studied vessel

1 year

Vulnerability criterion applied in the INTERCLIMA 

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
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