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DEBATE

Prophylactic stenting of vulnerable plaques: pros and cons
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Introduction

The majority of acute coronary syndromes (ACS) are
caused by the rupture or erosion of coronary atheroscle-
rotic plaques. In patients with myocardial infarction (MI),
recurrent events tend to accrue despite the implementa-
tion of secondary prevention measures, which mainly con-
sist of pharmacotherapy. During the last decade, advances
in intravascular imaging (i.e., intravascular ultrasound
[IVUS], optical coherence tomography [OCT], and near-
infrared spectroscopy [NIRS]) led to the identification of
morphological features that define “vulnerable plaques”
and are linked to higher rates of cardiovascular events. It
has been hypothesised that preventive stenting might pas-
sivate these lesions, preventing the occurrence of plaque-
related acute coronary syndromes. However, stenting can
be also associated with adverse outcomes, and no solid evi-
dence is currently available on its use in this sort of “pri-
mary prevention” setting. As such, the optimal management
of vulnerable plaques has not been established so far and is
currently a matter of debate.
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Thrombosis of lipid-rich thin-capped atherosclerotic lesions
(“vulnerable plaques” [VP]) is the cause of most ACS and
unexpected sudden cardiac deaths!. VP are often non-flow
limiting, but they can be identified with intravascular imag-
ing. With the advancement of multiple intracoronary imag-
ing modalities, including IVUS, virtual histology IVUS
(VH-IVUS), OCT and NIRS, several specific, high-risk mor-
phological characteristics of VP, such as large plaque burden,
small minimum lumen area (MLA), lipid-rich fibroather-
oma, and thin-cap fibroatheroma (TCFA), have been iden-
tified. Although VP are prone to unanticipated ACS or
acute coronary events, there is no consensus on the optimal
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management of VP; guideline-directed medical therapy is
generally recommended for patients with atherosclerotic
VP. However, given the fact that recurrent adverse cardio-
vascular events still occur despite optimal medical treatment
(OMT), there are unmet needs for the further management
of VP. Theoretically, this prompts an increasing interest in
local preventive therapy (i.e., percutaneous coronary inter-
vention [PCI] with stenting) as a potential therapeutic strat-
egy, which may seal and passivate VP, preventing future
coronary events.

Although current evidence is still lacking on the benefit
of local preventive PCI on VP compared with OMT alone,
there are several reasons why local preventive PCI could
improve clinical outcomes in patients with vulnerable cor-
onary plaques. Several prospective, observational studies
showed that a significant proportion (approximately 10%) of
patients presenting with ACS who had undergone PCI of the
culprit lesion experienced recurrent major adverse cardiovas-
cular events due to non-culprit VP, mostly rehospitalisation
for unstable or progressive angina and MI*3. Therefore, pro-
phylactic PCI with stenting could help prevent spontaneous
MI and reduce hospitalisations due to unstable or progres-
sive angina. In addition, a pilot randomised trial has dem-
onstrated that PCI may safely treat these lesions, enlarge the
lumen, and thicken the overlying fibrous cap at 2-year fol-
low-up*. With the current advanced intravascular imaging
modalities that can more specifically identify VP, a plaque-
centred, tailored, pre-emptive strategy that includes prophy-
lactic stenting could be theoretically beneficial. However, the
efficacy of localised preventive therapy with PCI treatment
of VP in reducing adverse cardiac events, as compared with
OMT alone, has never been studied in a randomised trial
powered for clinical events.

The Preventive PCI or Medical Therapy Alone for
Vulnerable Atherosclerotic Coronary Plaque (PREVENT)
Trial is a multicentre, open-label, active treatment-controlled
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randomised trial comparing preventive PCI plus OMT ver-
sus OMT alone in more than 1,600 patients with function-
ally insignificant (fractional flow reserve [FFR] >0.80) VP
containing multiple high-risk features (Figure 1)°. On IVUS,
OCT, VH-IVUS or NIRS-IVUS, VP had at least 2 of the fol-
lowing 4 characteristics present: TCFA (OCT or VH-IVUS);
MLA <4.0 mm? (IVUS); plaque burden at the MLA site
>70% (IVUS); or lipid-rich plaque (maximum lipid-core bur-
den index [LCBI], = >315) (NIRS). The primary outcome
was the composite of death from cardiac causes, target ves-
sel MI, ischaemia-driven target vessel revascularisation, or
hospitalisation for unstable or progressive angina at 2 years.
The upcoming results of the PREVENT Trial are expected to
be available in early 2024.

In summary, vulnerable coronary plaques have been iden-
tified with the advancement of intravascular imaging and
can cause recurrent adverse cardiovascular events despite
OMT. Therefore, as a local preventive therapy, preven-
tive PCI for VP could be an option to improve clinical out-
comes. The PREVENT Trial is the first randomised trial of
preventive PCI for the treatment of non-flow-limiting VP in
patients with coronary artery disease (CAD) that has been
powered for improved clinical outcomes. The results will be
available soon.
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Since almost all type 1 MlIs are precipitated by thrombosis
at the site of a disrupted atherosclerotic plaque, there has
been great interest in prospectively identifying the features
of atherosclerotic plaque that make it vulnerable to disrup-
tion in the future. Post-mortem analyses of plaques that
have undergone recent disruption have revealed consistent
findings, including a thin fibrous cap, positive remodelling,
and a large necrotic core, often found together and termed
a TCFAS. VP characteristics can be demonstrated prospec-
tively in vivo by IVUS with VH, OCT, or coronary computed
tomography angiography (CCTA). The ability to prospec-
tively identify the structural signature of VP has led some
experts to propose the implantation of a stent in the hope
of “stabilising” the VP. In theory, such a strategy would pre-
vent future plaque disruption events at that site and thereby
reduce acute MI and its associated morbidity and mortality.
However, we believe there is insufficient understanding of
both the biology of VP and the risk-benefit ratio of such an
endeavour to embark on prophylactic coronary artery stent-
ing for the primary prevention of acute MI.

Atherosclerosis is a chronic inflammatory process that
results in the development of VP in the coronary arteries.
However, at any point in time, local proinflammatory pro-
cesses are counterbalanced by anti-inflammatory processes,

Prophylactic stenting of vulnerable plaques

PREVENT Trial

Any epicardial coronary stenosis with
fFR >0.80 and with two of the following:

1. TCFA by OCT or VH-IVUS

2. IVUS MLA <4.0 mm?

3. IVUS plaque burden >70%

4. Lipid-rich plaque on NIRS (maxLCBlamm>315)

o

BVS or DES+0MT oMT
N=800 N=800

Primary endpoint : Jarget vessel failure at 2 years
(a composite of death from cardiac causes, target vessel M, ischaemia-driven
target vessel revascularisation, or hospitalisation for unstable or progressive angina)

Figure 1. Overview of the PREVENT Trial

BVS: bioresorbable vascular scaffold; DES: drug-eluting
stent; FFR: fractional flow reserve; IVUS: intravascular
ultrasound; LCBI: lipid-core burden index; MI: myocardial
infarction; MLA: minimum lumen area; NIRS: near-infrared
spectroscopy; OCT: optical coberence tomography;

OMT: optimal medical therapy; TCFA: thin-cap
fibroatheroma; VH-IVUS: virtual histology intravascular
ultrasound

resulting in a dynamic situation where an image obtained at
a single point in time is simply a snapshot of a constantly
changing microenvironment’. The dynamic nature of VP has
been documented with IVUS and VHS. Of 20 VP identified
as TCFA, only 25% retained that morphology on repeat
imaging 12 months later. The remainder healed by evolving
into different lesion types not associated with an elevated
risk of plaque disruption. This finding may explain why
prospective analyses of VP have such a poor positive pre-
dictive value for plaque-specific clinical events. For exam-
ple, in the PROSPECT trial, 596 TCFA were identified using
IVUS, but only 26 major adverse cardiovascular events
(4.3%) were related to TFCA during the 3 years of fol-
low-up?. In the SCOT-HEART Trial, coronary plaques with
high-risk characteristics (positive remodelling or low-atten-
uation plaque) were observed on CCTA in 608 patients,
of whom only 25 experienced subsequent MI or coronary
death (4.1%) after 4.7 years’. Similarly, in the PROMISE
Trial, coronary plaques with adverse characteristics (posi-
tive remodelling, low CT attenuation, or napkin-ring sign)
were observed on CCTA in 505 patients with non-obstruc-
tive CAD, of whom only 24 experienced an adverse cardiac
event (4.8%) during a median follow-up of 25 months'. Of
note, only the PROSPECT trial attempted to correlate down-
stream plaque rupture events with a prospectively identi-
fied VP. SCOT-HEART and PROMISE merely reported the
association of future events with the presence of high-risk
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plaque characteristics but did not attempt to attribute these
events to specific VP. Thus, in the best-case scenario, assum-
ing all downstream events were proven to be caused by
a prospectively identified VP, for every 100 patients who
undergo stenting of a presumed VP, ~95 would derive no
benefit. Furthermore, there is no reason to believe that
patients undergoing intravascular imaging and/or stenting
of VP would not experience acute procedural complications
nor the annual 2% rate of cardiac death, MI, or ischaemia-
driven target lesion revascularisation that has been docu-
mented in years 1-5 following stent placement and may
persist in perpetuity'l.
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