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Treatment of high-risk plaques

Rationale for identifying and treating HRPs

Plaque progression before the occurrence of the acute coronary event
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Treatment of high-risk plaques
Rationale for identifying and treating HRPs

Lesion-level prognostic meaning of nonobstructive high-risk plaques
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Risk of lesions-level Ml

PROSPECT Il Lancet 2021 HR 4.72(1.39-16.01)

PROSPECT Il Lancet 2021 HR 3.20 (1.0

Jiang et al JACC 2023 HR3.10 (0.83-11.58)

COMBINE Eurointv 2023 HR9.41 (2.01-44.1)
CLIMA JACC Intv 2025 HR 7.02 (2.37-20.77)

Pectus& COMBINE Circ Intv 2025 HR9.41 (2.01-44.07)

Kubo et al. EHJ-CI 2021 HR 10.41 (6.48-16.73)



Treatment of high-risk plaques

What we can expect from intensive lipid-lowering therapy

2’5 REVERSAL
LDL-C <75 Prava
®
1 !9 mg/dL
PLAQUE < PLAQUE
1.3 REGRESSION I PROGRESSION
> ) STRADIVARIUS
< REVERSAL Placebo
o 0.6 Atorval ® .ILLUSTRATE
(TR y Atorva
o ILLUSTRATE GLAGOV
Q 0 Atorva+Torcetrap|b o ' Placebo
o) ' ' TRADIVARIU '
% 0-5 1 ? leonabant 3
£ .06 GLAGOV PREC'Sﬁsls 4 @ HUYGENS
T) “Yy Evol Atorvap . | Placebo
e 'MeRSTEROIDg ' oW 4’ACMAN
c Rosuva bPlacebo
c -1,3 SATURM®  SATLRN
Q Rosuva @ Atgrva
= PRECISE |
-1 ,9 Atorva+Ezet
PACMAN |
: ®
Alirocumab™ @ HUYGENS |
-2, 5 Evolocumab




Treatment of high-risk plaques

What we can expect from intensive lipid-lowering therapy
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Treatment of high-risk plaques

Intensive LLT may not be sufficient in selected high-risk pts/lesions
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Treatment of high-risk plaques

Why OMT may not be sufficient in selected high-risk lesions/patients
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Treatment of high-risk plaques

Intensive LLT may not be sufficient in selected high-risk pts/lesions

The FITTER trial
Short-term effects of PCSK9i on functionally significant HRPs of AMI pts
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(95% CI) (~0.02 t0 0.02) (-0.01t00.03)
B Difference compared to placebo:
Non-culprit lesion measurements —0.01 (95% Cl: -0.03 to 0.01; p=0.6)
__________ Overall change: 0.00 (35% G 001w000)
74 76 maxLCBI,
Evolocumah Placebo
Evolocumab Placebo
R T Baseline 357.4 350.9
High-dose statin High-dose statin S 3242 o
Adjusted mean change -21.8 -35.6
Repeat thFR lazﬂd |VES-N|R3 (95% CI) (-72.210 16.6) (-82.5t0 11.4)
after 12 weeks :
FER IVUS-NIRS Difference compared to placebo:

7.8 (95% Cl: —40.9 to 56.4; p=0.8)
Overall change: —37.3 (95% Cl: —63.2 to—11.3)

Mensink et al Eurolntervention. 2025 Aug 18;21(16):910-920



Treatment of high-risk plaques

Intensive LLT may not be sufficient in selected high-risk pts/lesions

The FITTER trial
Short-term effects of PCSK9i on functionally significant HRPs
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Treatment of high-risk plaques

PCI for high-risk plaques: we already do it (in significant lesions)

COMPLETE trial
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Pinilla-Echeverri et al. Circ Cardiovasc Interv. 2020;13:e008768.

Ischaemic lesions

Prevalence of vulnerable plaques in functionally
significant lesions

CENTRAL ILLUSTRATION: Prediction of Vulnerable Plaque in Functionally
Significant Lesions

Patients With Fully Available ICA, Invasive FFR, PPG, Coronary CTA-Based
Plaque Quantity, and OCT-Derived Vulnerable Plaque Features From the P3 Study

Identification of Vulnerable Plaque il Predictors for Vulnerable Plaque Among Risk Stratification for Vulnerable Plaque
on OCT in Lesions With FFR <0.80 Clinical and Lesion Characteristics by Combined PPG and FFR
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Yang et al. JACC Cardiovasc Imaging. 2025’;..195-2:06. . ﬂ



Treatment of high-risk plaques

Should we treat nonobstructive lesions with high-risk plagues?

Preventive focal therapy requirements:

1. Strong association with hard clinical events

!

2. Safe focal treatment

!

3. Clinically meaningful outcome reduction

!

4. Cost-effective strategy




Treatment of high-risk plaques

Invasive treatment of HRP #1: the FLAVOUR-AMI trial

Trial Flow

1700 patients screened |

:[ 18 patients excluded from randomization ]

A 4

1682 patients randomized |
]
‘ - ‘ .
838 patients enrolled in the ( 844 patients enrolled in the J
FFR-guided PCI group VUS-guided PCI group

\ 4

16 failed to get adequate IVUS results

3 failed to get adequate FFR results > | FFR-guided PCI 4 1IVUS-quided ‘

S 28 protocol violations
16 protocol violations FFR=<0.80 MLA =3 mm?2 | 16 were deferred with positive IVUS
12 were deferred with positive FFR = | 7 underwent PCI with negative IVUS
4 underwent PCI with negative FFR MLA =4 mm2 + 5 received PCI with POBA or DCB treatment

plaque burden
6 were lost to follow-up S >70% e

\ 4 \ 4
832 (99.3%) patients completed (836 125.1%) patients completed
24 months follow-up 24 months follow-up

8 were lost to follow-up

Koo et al. N Engl J Med 2022;387:779-89.



Treatment of high-risk plaques

Invasive treatment of HRP #1: the FLAVOUR-AMI trial
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Treatment of high-risk plaques

Invasive treatment of HRP #2: the PREVENT trial

PREVENT TRIAL

1606 pts with FFR-negative lesions

W » 80% stable patients
» <2% on PCSKO9i
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ﬂ MACE: CV death, TVMI, TVR, hospitalization ortima!medicaltherapy
\}/ for UA
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100 j’ —— Optimal medical therapy alone
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803 (0) 765 (18) 710(68) 544 (233) 432 (344) 308 (469) 198 (580) 61(727)
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Absolute reduction of 4 MIs and 1 cardiac death




Treatment of high-risk plaques

Invasive treatment of HRP #2: the PREVENT trial

Subgroup analyses

Greatest clinical benefit:

Pts with ACS had 0% events in the
imaging group vs 6.7% in the OMT

group

HR 0.04 vs 0.24 in CCS

+“— —»
_ Favours preventive percutaneous coronary intervention plus optimal medical therapy  Favours optimal medical therapy alone

A Number of events/ number of patients HR (95% ) | - S—

(cumulative 2-year incidence)

Preventive Optimal medical

percutaneous therapy alone

coronary

intervention

plus optimal

medical therapy
Age (years)
<65years 1/408 (0-3%) 15394 (39%) ———— | 006(001-047) 044
=65years 2/395(05%) 12/409 (3-0%) —. 017 (0-04-0-76)
S a
Male 2/606 (0-3%) 17/571 (2:0%) —o— 011(003-047) 097
Female 1/197 (0-5%) 10/232 (4-4%) —a— 0-11(0-02-0-89)
Diabetes
Yes 0/244 (0%) 9/246 (37%) NC 0-99
No 3/559(12%) 18/557 (33%) —a— 016 (0-05-0-56)
Acute coronary syndrome
Yes 0/123(0%) 8/126 (6.7%) : NC 099
No 3/670 (0-5%) 19/677 (2-8%) —.— 016 (0-05-053)
Percutaneous coronary intervention of non-target vessel
Yes 0/290 (0%) 13/286 (4-6%) : NC 099
No 3/513(0-6%) 14/517 (2:8%) ——! 021(0-06-074)
Median diameter stenosis by QCA
=55% 1/491(0-23 14/316 (4-5%) —a 0-04 (0-01-0-34) 018
<55% 2/308 (07%) 13/484 (2.7%) — 024 (0-05-1-07)
Median fractional flow reserve value
=086 /412 (07%) 14/395 (3-6%) —a— 020(006-071) 082
>086 01389 (0%) 12/405 (3:3%) NC
Intracoronary imaging screening tools .
Grey-scale IVUS only 32/302(1-0%) 6/261 (23%) — 0-41(0-10-1-66) NA
Radiofrequency IVUS 0/506 (0%) 18/635 (2-9%) NC
Near-infrared spectroscopy 1/333(0:3%) 12/346 (3.5%) —a— ' 0-09 (0-01-0-66)
ocT 1/67 (15%) 1/20 (5-0%) —_—. 030 (0-02-4.76)
Type of stent used for preventive coronary intervention
BVS 1/265(0-4%) 12/281 (43%) — - 009(0:01-067) 077
CoCr-EES 2538 (0-4%) 15/522 (2-9%) —a 013(0-03-055)
Overall population 3/803 (0-4%) 27/803 (3-4%) —a 011 (0-03-0-36)

T T T T T
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Treatment of high-risk plaques

Invasive treatment of HRP: ongoing large-scale randomised trials

All comers ACS
COMBINE-INTERVENE INTERCLIMA
(NCT05333068) (NCT05027984)
Patients with CCS and MVD >2 Patients with ACS and MVD
(> 50% DS)

(40-70% DS in non-culprit lesions)

End of
enrolment:

End of
enrolment:
Q1 2026

FFR = 0.80

TCl

Q4 2024

Erosion with > 70% AS
MLA < 2.5 mm2

5 S

Composite of cardlac death any myocardlal |nfarct|on (M) or any

Composite of cardiac death or non- fataI spontaneous target- vessel




Treatment of high-risk plaques

It is not all about TCFA

CENTRAL ILLUSTRATION: The Concept of the High-Risk Plaque and Patient

Rupture-Prone Plaque

Thin-cap Erosion-Prone Eruption-Prone
fibroatheroma Plaque Calcified Nodule
i : i Sudden

Plaque burden cardiac death
i or
acute coronary
syndrome

Impaired healing

06

Plaque Rupture Plaque Erosion Eruptive Calcified Nodule

Vergallo R, et al. JACC Cardiovasc Imaging. 2025;18(6):709-740. I




Lowering inflammation:

two birds with one stone? T ) ST

Some key effectors Some key effectors

* Foam cell death, defective clearance * Endothelial cell death, desquamation
* Interstitial collagenases * Type IV collagenases (MMPs-2 & 9)
a q u e (MMPs 1, 8, & 13) * Myeloperoxidase (—HOCI)

» Tissue factor * NADPH oxidase (—0,)

- ¢ Pro-inflammatory cytokines * Neutrophil extracellular traps (NETs)
ru pt u re th ro m b OS I S (e.g. interferon y, CD40 ligand) o Interleukin-1 o

« TCFA « Thick cap FA > 3
- Large necrotic core «  More fibro/calcific f A‘;V t\d
e  Fibrin-rich red « Platelet-rich white ) latelets £

thrombus thrombus Foam Polymorphonuclear

cell leukocyte

| |
Plaque rupture and IFC thrombosis -

have different morphological and K e

n L] L] " .
athophysiological mechanisms
foam cell extracellular traps
Thrombosis from rupture Thrombosis from erosion
 Thin fibrous cap smooth * Thick fibrous cap with abundant
muscle and extracellular matrix poor extracellular matrix
e Fibrin-rich “red” thrombus e Platelet-rich “white” thrombus
* STEMI>NSTEMI * NSTEMI>STEMI

Libby. Cardiovasc Res. 2021 Sep 22;117(:2525-2536.




Treatment of high-risk plaques

Invasive treatment of HRP

* Intensive LLT remains the foundation of HRP management, yet a
nonnegligible proportion of HRPs may persist, especially in advanced plaques

« Current evidence on preventive PCI of high-risk plaques is limited, largely
IVUS-based, and not yet convincing enough

* Ongoing trials will clarify whether OCT-guided preventive DES-PCI can
provide clinically meaningful benefit beyond optimal medical therapy

« Current knowledge does not allow to identify PE-prone lesions, which
represent a substantial proportion of acute coronary event

* Future research is warranted to assess preventive PCI with devices designed
to preserve or restore vessel morphology and pulsatility




