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Objectives This study evaluated the impact of nonculprit vessel myocardial perfusion on outcomes of
non-ST-segment elevation acute coronary syndromes (NSTE-ACS) patients.

Background ST-segment elevation myocardial infarction patients have decreased perfusion in areas
remote from the infarct-related vessel. The impact of myocardial hypoperfusion of regions supplied by
nonculprit vessels in NSTE-ACS patients treated with percutaneous coronary intervention (PCl) is
unknown.

Methods The angiographic substudy of the ACUITY (Acute Catheterization and Urgent Intervention
Triage Strategy) trial included 6,921 NSTE-ACS patients. Complete 3-vessel assessments of baseline
coronary TIMI (Thrombolysis In Myocardial Infarction) flow grade and myocardial blush grade (MBG)
were performed. We examined the outcomes of PCl-treated patients according to the worst nonculprit
vessel MBG identified per patient.

Results Among the 3,826 patients treated with PCl, the worst nonculprit MBG was determined

in 3,426 (89.5%) patients, including 375 (10.9%) MBG 0/1 patients, 475 (13.9%) MBG 2 patients, and
2,576 (75.2%) MBG 3 patients. Nonculprit MBG 0/1 was associated with worse baseline clinical
characteristics. Patients with nonculprit MBG 0/1 versus MBG 3 had increased rates of 30-day (3.0%
vs. 0.7%, p < 0.0001) and 1-year (4.4% vs. 1.0%, p < 0.0001) death. Similar results were found among
patients with pre-procedural TIMI flow grade 3 in the culprit vessel, where nonculprit vessel MBG 0/1
(hazard ratio: 2.81 [95% confidence interval: 1.63 to 4.84], p = 0.0002) was the strongest predictor of
1-year mortality.

Conclusions Reduced myocardial perfusion in an area supplied by a nonculprit vessel is associated
with increased short- and long-term mortality rates in NSTE-ACS patients undergoing PCI. Furthermore,
worst nonculprit MBG is able to risk-stratify patients with normal baseline flow of the culprit

vessel. (J Am Coll Cardiol Intv 2014;7:266-75) © 2014 by the American College of Cardiology
Foundation
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Although initial assessments of the coronary vasculature are
focused on evaluating and optimizing epicardial flow, subse-
quent work has revealed that normal epicardial flow does not
necessarily equate to normal tissue perfusion (1,2). Further-
more, changes in epicardial and myocardial perfusion may not
be limited to the vessel with the culpritlesion. In ST-segment
elevation myocardial infarctions (STEMIs), alterations in
myocardial perfusion can occur both in areas supplied by and
areas remote from the occluded culprit vessels (3—5) and may
persist even after revascularization of the culprit lesion (6).
These changes in nonculprit vessel myocardial perfusion have
been noted in patients with non ST-segment elevation acute
coronary syndromes (NSTE-ACS) (7).

In the prospective, multicenter ACUITY (Acute Cathe-
terization and Urgent Intervention Triage Strategy) trial,
moderate- to high-risk patients with NSTE-ACS under-
went early invasive management and were subsequently
triaged to treatment with medical management, percuta-
neous coronary intervention (PCI), or coronary artery bypass
graft (CABG) (8,9). We analyzed the impact of abnormal
myocardial perfusion in an area subtended by a nonculprit
vessel on 30-day and 1-year outcomes of PCI patients.
Furthermore, we studied whether abnormal myocardial
perfusion in a nonculprit vessel could further stratify outcomes
of PCI patients with normal culprit vessel epicardial flow.

Methods

The ACUITY study design, major inclusion and exclusion
criteria, endpoints, definitions, and results have been previ-
ously described in detail (8,9). In summary, 13,819 patients
with moderate- or high-risk NSTE-ACS were prospectively
randomized in an open-label fashion to either heparin
(unfractionated heparin or enoxaparin) plus a glycoprotein
IIb/IITa inhibitor, bivalirudin plus a glycoprotein IIb/IIla
inhibitor, or bivalirudin alone. Dosing regimens were
described previously (9). All patients underwent angiography
within 72 h of randomization and were subsequently triaged
to PCI, CABG, or medical management at the discretion of
the physician. Primary clinical endpoints were adjudicated
by an independent clinical events committee blinded to
treatment assignment. The major 30-day primary endpoints
were composite ischemic events (death from any cause,
myocardial infarction [MI], or unplanned revascularization
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for ischemia), non—-CABG-related major bleeding (proto-
col-defined), and net clinical outcomes (composite ischemia
or major bleeding). The major 1-year primary endpoint was
composite ischemic events.

Angiographic analysis. The pre-specified angiographic sub-
study of the ACUITY trial was composed of the first 6,921
consecutive patients enrolled at U.S. centers. Clinical sites
were instructed and trained to acquire protocol-guided
3-vessel diagnostic angiograms prior to intervention. Site
training and prospective protocol for angiography included
administration of intracoronary nitroglycerin, hand or
injector contrast injection, and imaging of each coronary and
its myocardial territory for at least 4 cardiac cycles in a
minimum of 2 orthogonal views using a 5-F or larger cath-
eter. Comprehensive quantitative coronary angiography of
baseline and final angiograms was performed by an inde-
pendent angiographic core laboratory. All angiograms were
evaluated by reviewers blinded
to treatment assignment using
validated quantitative methods
(Medis, Leiden, the Netherlands).
Complete baseline 3-vessel and
post-procedural culprit lesion
angiographic data were available
in 3,627 of 3,826 (89.5%) pa-
tients undergoing PCI. Baseline
TIMI (Thrombolysis In Myocar-
dial Infarction) flow grade and
myocardial blush score assessed on
a scale of 0 to 3 was performed at
baseline in all 3 (culprit and non-
culprit) epicardial vessels (1,10).
All angiograms were analyzed by
trained analysts and over-read for
accuracy by a second physician
(A.J.L. or E.C.), who was blin-
ded to clinical outcomes. The
methodology for myocardial blush analysis used (derived
from the original Zwolle description) (1,10) has been pre-
viously described and has been shown to have high intra- and
interobserver reproducibility for prior technicians, and for the
current analysis (C kappa = 0.87 and 0.82 for inter- and
intraobserver variability, respectively). Angiograms were
considered technically adequate for blush analysis only if the
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