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Debate. Revascularization of nonculprit 
lesions in ACS: physiology or OCT-guided 
or both? Perspective from imaging
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Question: What is the benefit of intravascular imaging modalities—
specifically the optical coherence tomography (OCT)—in the context 
of nonculprit lesions of an acute coronary syndrome (ACS)?

Answer: The publications of the COMPLETE and FLOWER MI 
clinical trials has changed the management of nonculprit lesions 
tremendously in patients with ACS jeopardizing the role of the 
pressure guidewire guiding the revascularization of these lesions.1,2 
In the COMPLETE trial, angiography-guided complete revascular-
ization reduced the rates of death and infarction compared to  
the optimal medical therapy (OMT).1 We should mention that 
over  80% of the lesions included had an angiographic percent 
diameter stenosis ≥ 70%.1 In the FLOWER MI trial that included 
less severe nonculprit lesions, pressure guidewire-guided complete 
revascularization reduced the number of lesions treated (45% 
fewer lesions) compared to angiography-guided complete revascu-
larization with a similar rate of events in both strategies.2 However, 
a subanalysis of the group of patients treated with pressure guide-
wire guidance revealed that patients with fractional flow reserve 
(FFR) values ≤ 0.80 (stented according to protocol) had fewer 
events compared to patients with FFR values > 0.80 (treated with 
OMT).3 This has aroused controversy regarding the utility of the 
pressure guidewire in this context. Probably the reason why the 
FFR has such a low negative predictive value is the lack of 
information on the composition of the plaque of the target lesion. 
In a subanalysis of the COMPLETE trial where nonculprit lesions 
were treated with OCT, it was reported that > 35% of the lesions 
with stenosis ≥ 70% were classified as vulnerable plaques 
compared to 25% of intermediate lesions (stenosis between 50% 
and 69%).4

Vulnerable plaques include a high lipidic content and are covered 
by a thin fibrous layer (≤ 65 μm according to pathological anatomy, 
which corresponds to ≤ 80 μm according to OCT if the axial reso-
lution of this technique is taken into consideration).5 According to 

the PROSPECT clinical trials, the use of intracoronary ultrasound 
and infrared spectroscopy can detect vulnerable plaques in noncul-
prit coronary arteries in patients with ACS, and the former are 
associated with a high risk of triggering ACS at 4-year follow-up 
(up to 18% if they had a minimum lumen area and a large plaque 
burden).6,7

The role of OCT to detect vulnerable plaques in nonculprit lesions 
of ACS is still to be elucidated. However, since this intravascular 
imaging modality provides the highest resolution of all, it is prob-
ably the best imaging modality to assess the morphological char-
acteristics of these lesions, particularly if they show signs of 
vulnerability.

Q.: How would you introduce the OCT in the assessment protocol 
of these lesion in relation to the pressure guidewire?

A.: In my opinion, the use of diagnostic intracoronary imaging 
modalities (whether with guidewire pressure or intravascular 
images) in severe nonculprit lesions (with percent diameter 
stenosis ≥ 70%) is not currently justified. Like I said before, severe 
nonculprit lesions on the angiography have high chances of being 
vulnerable plaques and, if untreated, are associated with a larger 
number of adverse events.1,4 As a matter of fact, with a level of 
evidence IA, the recent clinical practice guidelines from the Amer-
ican College of Cardiology and the American Heart Association 
published following the COMPLETE and FLOWER-MI trials 
recommend the revascularization of nonculprit lesions of ST-seg-
ment elevation ACS (STEACS) with percent diameter stenosis ≥ 
70% on the angiography.8

However, the role these diagnostic intracoronary imaging modal-
ities play in intermediate lesions (stenosis between 40% and 69%) 
or even in angiographic segments without overt angiographic 
lesion is still to be elucidated. An early assessment of intermediate 
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lesions with FFR through pressure guidewire allows us to select 
those lesions that, per se, trigger ischemia. According to former 
studies on this type of intermediate lesions, nearly 45% of them 
show FFR values ≤ 0.80 and, therefore, have an indication for 
revascularization.2,9 As a matter of fact, the positive predictive 
value of FFR values ≤ 0.80 is not discussed here, and the manage-
ment of lesions with pathological FFR values is currently backed 
by the routine clinical practice guidelines with a level of evidence 
IA.8,10 In my opinion, the utility of the OCT should be reviewed 
in lesions that don’t trigger ischemia (like lesions with FFR values 
> 0.80) and when the management of nonculprit lesions is purely 
preventive.

Up until now, only 1 study has assessed the preventive treatment 
of nonculprit lesions with characteristics of vulnerability. The 
PROSPECT-ABSORB trial randomized nonculprit lesions with char-
acteristics of vulnerability on the intravascular echocardiography 
to receive bioresorbable stents or OMT. In this trial, the preventive 
treatment of vulnerable plaques reduced the rates of events 
compared to treatment although the study was not designed to 
compare clinical events.11

Q.: In your opinion, what will the future bring, new protocols 
combined? maybe new techniques?

A.: The risk associated with a vulnerable plaque in patients with 
multivessel ACS is currently under study and discussion. After an 
infarction, over 50% of the ischemic events described at follow-up 
are due to nonculprit lesions.7 The Spanish Society of Cardiology 
Working Group on Intracoronary Diagnosis of the Interventional 
Cardiology Association has inspired a randomized clinical trial that 
will include over 40 Spanish centers. The VULNERABLE trial (NCT 
05599061) will study nearly 2500 patients with STEACS and angi-
ographically intermediate nonculprit lesions (angiographic percent 
diameter stenosis between 40% and 69%). Per protocol, these 
lesions will be studied in an elective procedure different from the 
index procedure with which the culprit lesion was treated success-
fully. All eligible lesions will be interrogated using the pressure 
guidewire, and those with pathological FFR values (≤ 0.80) will be 
stented and considered a selection failure (it is estimated that nearly 
40% of the lesions studied). The remaining lesions (1500 approxi-
mately) with FFR values >  0.80 will be studied with the OCT 
looking for characteristics of vulnerability. Lesions without these 
characteristics (an estimate of 900 lesions) will be treated with OMT 
and periodically followed to assess adverse events (within the 
VULNERABLE Registry). Finally, the study will include a total of 
600 lesions with negative FFR but with characteristics vulnerability 
on the OCT that will be randomized (1:1) to stenting or OMT 
(within the VULNERABLE clinical trial). The follow-up period 
scheduled for both registry patients and the clinical trial is 4 years. 
This is the first trial ever conducted with statistical power to assess 
the clinical effectiveness of preventive stenting of nonculprit lesions 
with characteristics of vulnerability according to the OCT.

Q.: How would you bring together the concepts of vulnerable 
plaque and vulnerable patient?

A.: In my opinion, patients with ACS have 3 different problems 
occurring simultaneously. First, like I mentioned before, they have 
a type of aggressive atherosclerosis with significant plaque burden 
and characteristics of vulnerability.4 Second, patients with ACS 
have a higher degree of microvascular dysfunction, not only in the 
infarct-related artery but also in other nonculprit arteries.12 Pancor-
onary microvascular dysfunction is probably associated with a 
higher sensitivity to the chronic ischemia due to epicardial obstruc-
tive coronary lesions and the inability to create collateral circulation 
in the presence of a new acute complete obstruction (therefore 
associated with a higher risk of infarction). And third, patients with 

ACS have elevated inflammatory markers, more platelet reactivity, 
and more thrombogenicity compared to chronic patients.13 As a 
matter of fact, anti-inflammatory treatments have proven capable 
of reducing adverse events in patients with ACS.14

Therefore, patients with ACS have anatomical, functional, and 
systemic inflammatory-thrombotic characteristics that clearly sepa-
rate them from chronic patients. This differentiation is mainly 
based on a higher risk of new thrombotic events in the future. 
Some, actually, call them «vulnerable patients». The management 
of these «vulnerable» patients should address these 3 problems at 
the same time. Therefore, therapeutic advances are necessary to 
reduce the plaque burden and stabilize vulnerable plaques. Also, 
antiplatelet therapies to reduce ischemic risk, at least, until most 
vulnerable plaques have stabilized, and eventually therapies to 
reduce systemic inflammation and, probably, improve the endothe-
lial function of these patients.

The role of preventive angioplasty with stenting in vulnerable 
plaques is still to be elucidated. Undoubtedly, one of the dilemmas 
we’ll have to elucidate in the future is whether to choose intensive 
medical therapy with new drugs capable of stabilizing vulnerable 
plaques or «stabilization sealing» of neointimal tissue layer induced 
by stenting plus OMT.
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