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Editorial

Early Vascular Healing in Stable Patients Undergoing
Percutaneous Coronary Interventions With Everolimus-Eluting
Stents: Faster Than We Thought?
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Dual-antiplatelet therapy (DAPT) is the standard treatment
for the prevention of stent thrombosis (ST) after percutaneous
coronary interventions (PCI) with stent implantation.]
However, DAPT may be associated with bleeding complica-
tions, characterized by rates of morbidity and mortality similar
to those of myocardial infarction.” Until the recent past, the
use of drug-eluting stents (DESs) has not been advised in
patients at high bleeding risk who were not eligible for pro-
longed DAPT.” In contrast, the most recent European
guidelines” supported the use of new DESs as the standard
therapy for the treatment of coronary stenosis, even in patients
in whom DAPT cannot be sustained beyond 1 month. Even
though the clinical feasibility and safety of 1-month DAPT
has been proven,”® the microscopic mechanisms behind these
clinical findings have never been evaluated directly.

Because of its high resolution (10 m axial and 20 pm
lateral), optical coherence tomography (OCT) is the most
accurate 7z vivo technique for the detection of subtle
morphologic details, including strut malapposition, plaque
prolapse, and residual thrombus or dissections.” Owing to its
qualitative features, OCT is the ideal tool for the evaluation of
vascular healing response and mechanism leading to stent
thrombosis after stent implantation.”*

In the current issue of the Canadian Journal of Cardiology,
Shinke et al. present the results of the Multicenter Compar-
ison of Early and Late Vascular Responses to Everolimus-
Eluting Cobalt-Chromium Stent and Platelet Aggregation
Studies in Patients With Stable Angina Managed as Elective
Case (MECHANISM-Elective) trial,” a multicenter study
focused on the results of OCT evaluation at the early and
midterm follow-up of everolimus-eluting cobalt-chromium
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stents (Co-Cr EESs; Xience Prime/Xpedition/Alpine; Abbott
Vascular, Santa Clara, CA). One hundred patients undergoing
OCT-guided PCI for stable coronary artery disease (CAD)
were divided into 2 arms: Patients in the first arm underwent
early OCT follow-up at 1 month. and those in the second arm
underwent early OCT follow-up at 3 months. Both groups
were evaluated at a 12-month midterm OCT follow-up. A
total of 51 lesions (48 patients) in the 1-month cohort and 51
lesions (46 patients) in the 3-month cohort were assigned to
the early OCT follow-up, and the midterm OCT follow-up
was completed for 46 lesions and 41 lesions, respectively.

The authors demonstrated a significant progressive reduction
in both undercovered (2 < 0.001) and malapposed (P < 0.001)
stent struts in both arms through the 3 time points. The details of
the main findings of the study are summarized in Figure 1.

The data show a progressive decrease in the presence of
intrastent thrombus (IS-Th) in both groups: in the 1-month
cohort, IS-Th rates went from 65.4% after PCI to 34.6%
(P=0.01) at the early follow-up, and t0 4.3% (P < 0.001) at 12
months. A similar pattern was seen in the 3-month cohort, with
the incidence decreasing from 74.5% to 11.8% (2 < 0.001) and
then to 0% (P < 0.001), respectively. The authors found no
association between the incidence of IS-Th and residual platelet
reactivity. Finally, irregular protrusions were observed in 21.8%
of the patients on the OCT performed after PCI, but they had
resolved at the early OCT follow-up in all cases.

The MECHANISM-Elective trial is the first prospective
study performing an OCT evaluation of vascular changes at
early (1-month) follow-up after PCI with the use of CO-Cr
EESs in stable CAD patients. An early vascular response af-
ter the implantation of CoCr-EES was previously observed in
the Multicenter Comparison of Early and Late Vascular
Responses to Everolimus-Eluting Cobalt-Chromium  Stent
and Platelet Aggregation Studies for Treatment of Acute
Myocardial Infarction (MECHANISM-AMI) 2-week follow-
up study.'” In that registry, ST-segment-elevation myocardial
infarction patients underwent OCT-guided primary PCI and
a subsequent OCT follow-up at 2 weeks, which showed
already significant improvements compared with the baseline
evaluation. However, such a short follow-up still showed high
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Figure 1. Optical coherence tomographic (OCT) findings at baseline, 1-, 3-, and 12-month follow-ups. PCI, percutaneous coronary intervention.

rates of uncovered stent struts (21%). Conversely, the OCT
data at the early follow-up reported in the present study
showed lower rates of uncovered struts in both the 3-month
and, surprisingly, the 1-month cohorts (6.4% and 2.0%,
respectively) compared with results from previous studies
performing OCT follow—up at 3 months. In a recently pub-
lished trial, Lee et al.'" evaluated the rate of struts coverage at
3-months OCT follow-up in a population randomized to
EESs and biolimus-eluting stents, showing incidences of un-
covered struts of 8.9% and 8.2%, respectlvely Likewise, in a
study by Kretov et al.,'” investigating patients undergoing
PCI with ultrathin sirolimus-eluting stents, OCT analysis at
the 3-month follow-up showed that 10% of struts were
uncovered.

The early healing processes observed in the present paper
could be explained by 2 main factors: the thin stent strut design
of the CoCr-EES and the OCT-guided PCI. OCT-guided PCI
has been associated with better results compared with angiog-
raphy alone in terms of minimum lumen area and struts
coverage.” Lee at al.'’ had demonstrated that OCT-guided
DES implantation (with either everolimus- or biolimus-
eluting devices) caused a significant reduction, as much as
25%, in the rate of uncovered struts at 3 months after im-
plantation (absolute mean difference of 2.8%) compared with
the use of angiography alone.

The OCT features supporting early vascular healing
observed in a population undergoing PCI with Co-Cr EESs
has interesting implications in current clinical practice,
particularly concerning the management of DAPT. The im-
aging data presented by Shinke et al. seem to support the
recent clinical results of the Short and Optimal Duration of
Dual Antiplatelet Therapy After Everohmus Eluting Cobalt-
Chromium Stent (STOPDAPT-2) study In that large (3045

patients) multicenter randomized trial, a 1-month DAPT
(aspirin and clopidogrel) strategy followed by clopidogrel
monotherapy resulted in a significantly lower rate of cardio-
vascular and bleeding events compared with a DAPT treat-
ment lasting for 12 months (2.36% vs 3.70%; P = 0.04). Of
note, in the STOPDAPT-2 trial, the majority of patients
underwent PCI guided by intracoronary imaging. It is crucial
to stress that among the patients screened for the study, 3459
subjects were not enrolled because of the clinical judgment of
the attending physicians, suggesting the possibility of selection
bias with the enrollment of patients with low ischemic risk.

The use of OCT might directly play a role in guiding safe
discontinuation of DAPT, particularly in patients at high
bleeding risk. The potential adoption of early OCT follow-up
in stratifying g)atients to discontinue DAPT was investigated
by Lee et al."' In that study, patients presenting < 6% un-
covered stent struts at early (3-month) OCT follow-up were
guided to discontinue DAPT whereas the others continued
the standard therapy. The authors found no significant dif-
ferences in the rates of adverse events between the 2 pop-
ulations (0.2% vs 0.3%; P = 0.80). Of note, applying the
same cutoff of percentage of uncovered struts to the popula-
tion investigated by Shinke et., almost all of the population
(at least 95% of patients) would have been directed to short-
term DAPT.

Nevertheless, the mere quantitative OCT evaluation (% of
uncovered or malapposed struts) might not provide enough
information to predict adverse events. Indeed, rather than the
number of uncovered or malapposed struts, their patterns
seem to be a crucial feature in the assessment of risk for ST,
because continuous and long tracts of uncoverage and mal-
apposition detected at the OCT analysis are related to a higher
likelihood of ST.'? Moreover, ST can often be associated with
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a clinical cause. In this regard, the only ST event reported in
the present paper was observed 4 months after the index PCI,
and was probably related to the discontinuation of antiplatelet
therapy during hospitalization for acute cholecystitis. Unfor-
tunately, no information on the OCT analysis at 3 months
was provided by the authors, and therefore it is not possible to
clarify the potential role of stent properties in this event.

In summary, this paper showed excellent results of Co-Cr
EESs already at an early stage after PCI, with a significant
reduction of IS-Th and undercovered and malapposed stent
struts. Therefore, clinicians could be tempted by faster
discontinuation of DAPT over a prolonged regimen to pre-
vent ST. Although the results from STOPDAPT-2 trial seem
to support this approach, it is important to stress that that
study population was at low ischemic risk. Conversely, in large
trials enrolling patients with acute coronary syndrome, a 12-
month (or even longer) DAPT strategy has shown a signifi-
cant reduction of new ischemic events, "> which was mainly
driven by the reduction of non—lesion-related events. The
OCT findings presented by Shinke et al. may support a shift
from the idea of DAPT seen as a local therapy, for the pre-
vention of device-related adverse effects, to a systemic one
with the broader goal of reducing the burden of new cardio-
vascular ischemic events through an individualized manage-
ment of DAPT duration based on the ischemic and bleeding
risk profile of each patient.
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