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Background Impaired response to antiplatelet therapy with acetylsalicylic acid (ASA) and clopidogrel (CLO) has been
associated with an increased risk of stent thrombosis and ischemic events after coronary stent implantation. We sought to
investigate whether patients with a low response (LR) to ASA or CLO are at increased risk for periprocedural and short-term
ischemic events after coronary stent implantation.

Methods A total of 219 patients pretreated with ASA and CLO underwent percutaneous coronary intervention (PCI) with
stent implantation. Whole blood impedance platelet aggregometry was performed with the Multiplate analyzer (Dynabyte,
Munich, Germany) to test the response to ASA (ASPI test) and CLO (ADP test) within 12 to 18 hours after PCI. Patients were
classified as ASA-LR, CLO-LR, dual LR, and controls. Study end points included myocardial infarction, stent thrombosis, and
death assessed during the periprocedural period and at 30 days.

Results Acetylsalicylic acid–LR was present in 34 (16%), CLO-LR in 33 (15%), and dual LR in 19 (9%) patients.
Percutaneous coronary intervention–related myocardial infarction was encountered in 19 (9%) patients, with the highest
incidence in dual-LR group (26.3%, P = .039). Composite ischemic events at 30 days were significantly more frequent in the
dual-LR group than in other groups (36.8% vs 8.8% ASA-LR vs 6.1% CLO-LR vs 6.8% controls, P b .001). In multivariable
analysis, dual LR (odds ratio 7.35, 95% CI 2.21-24.42, P b .001) and multivessel PCI (odds ratio 4.56, 95% CI 1.33-15.62,
P = .016) were independently associated with ischemic events at 30 days.

Conclusion Dual LR to ASA and CLO is associated with an increased risk for short-term ischemic events after coronary
stent implantation. (Am Heart J 2010;159:891-898.e1.)
Effective inhibition of platelet aggregation is pivotal in
the prevention of thrombotic and ischemic events
during and after percutaneous coronary intervention
(PCI) with stent implantation. Dual-antiplatelet therapy
with acetylsalicylic acid (ASA) and clopidogrel (adeno-
sine 5′-diphosphate [ADP]–receptor antagonist; CLO) is
the current standard of care in the periprocedural
management after PCI.1-3 Nevertheless, ischemic adverse
events occur despite the timely inhibition and uninter-
rupted maintenance of dual-antiplatelet therapy, and
portend an adverse prognosis.4-8

Stent thrombosis is a rare but devastating adverse
event after coronary stent implantation with high mor-
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bidity and mortality. Although multifactorial in nature,
stent thrombosis particularly when encountered early
(b30 days) after stent implantation has been related to
either a poor procedural result or insufficient inhibition
of platelet aggregation.9-14 Several groups have reported
on the association of an impaired response to
antiplatelet therapy and stent thrombosis using the
criterion standard in the assessment of inhibition of
platelet aggregation, light transmission aggregometry
(LTA).13,15-19 Although LTA has been validated and
provides reproducible results, it is costly, time consum-
ing, and not routinely used.
Accordingly, a simple but reliable point-of-care platelet

function test is desirable to identify patients at increased
risk of ischemic events after PCI. Previous investigations
using whole blood impedance aggregometry as assessed
by the Multiplate analyzer (Dynabyte, Munich, Germany)
have shown a good correlation with results obtained with
LTA.20,21 We therefore examined the impact of low
response (LR) to ASA or CLO as assessed by whole blood
aggregometry on the risk of ischemic adverse events after
coronary stent implantation.
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Figure 1

Flowchart of the patients.

Figure 2

A, Histogram of ASPI test AUC in the study population. B, Histogram
of ADP test AUC in the study population.
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Methods
Study population
Between January 2007 and March 2008, 273 consecutive

patients 18 years or older with chronic stable coronary artery
disease or acute coronary syndromes undergoing PCI with
coronary stent implantation at Bern University Hospital were
prospectively included in the study. The PCI and coronary stent
implantation were performed using standard techniques. Before
or at the time of procedure, patients received 500 mg
intravenous ASA (if not on daily oral ASA), a 600-mg loading
dose of CLO (if not on daily oral CLO), and unfractionated
heparin (70-100 U/kg body weight), according to current PCI
guidelines.22 The blood sample for platelet function assessment
was taken within 12 to 18 hours after PCI.
Exclusion criteria for the platelet function assessment were

ST-elevation myocardial infarction within the last 48 hours;
pregnancy; anticipated noncompliance to the dual-antiplatelet
therapy; known intolerance to ASA, CLO, heparin, stents, or
contrast media; inability to provide informed consent; cardio-
genic shock; active bleeding or bleeding diathesis; suspected
aortic dissection; planned surgery within 6 months of PCI unless
the dual-antiplatelet therapy could be maintained throughout
the perisurgical period; or pretreatment with a glycoprotein IIb/
IIIa inhibitor.
Concentration of creatine kinase (CK), CK-MB, and troponin I

were assessed at baseline, 6 hours, 12 to 18 hours after PCI, and
hospital discharge. In case of acute myocardial infarction or
elevated CK/CK-MB immediately after the procedure, CK and
CK-MB measurements were repeated every 6 hours. A routine
12-lead electrocardiogram was obtained before and within 24
hours after the procedure or for any suspicion of acute
ischemia. All patients were discharged on ASA 100 mg daily
lifelong, as well as CLO 75 mg daily for at least 6 months. All
patients were followed clinically for 30 days after the index
procedure (Figure 1). This included telephone contacts to
obtain information regarding clinical events and medication. A
complete follow-up was achieved in all patients.
The study complied with the Declaration of Helsinki

regarding investigations in humans and was approved by the
Ethics Committee at Bern University Hospital, Bern, Switzerland.
Eligible patients provided written informed consent. The study
was supported by a grant from the Swiss Heart Foundation. All
authors have read and approved the manuscript as written, and
are solely responsible for the design and conduct of this study,
all study analyses, the drafting and editing of the paper, and its
final contents.



Figure 3

Box plots of results of ADP test AUC and ASPI test AUC stratified for the upper quartile and below the upper quartile of each test (error bars
represent 95% CI).

Figure 4

Scatter plot of ADP test AUC and ASPI test AUC. The blue line and the
red line show the upper quartile cutoff for ADP test AUC and ASPI test
AUC, respectively. CLO-LR, ASA-LR, dual-LR (CLO-LR + ASA-LR), and
control groups are also shown.
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Multiple electrode platelet aggregometry
Platelet function assessment was performed using whole

blood impedance platelet aggregometry with the multiple
electrode aggregometry Multiplate analyzer.14,20-24 The opera-
tors who performed platelet function assessments were blinded
to the patients' outcome and biomarkers results. The response
to ASA (ASPI test) and CLO (ADP test) was evaluated. The
Multiplate analyzer device provides multiple channels, and
every test cell has 2 independent sensor units allowing
simultaneous testing with each sample. The increase of
impedance after definitive adhesion of platelets is detected for
each sensor unit separately, and results are shown in arbitrary
aggregation units plotted against time. Final parameters are
aggregation (maximal aggregation), velocity (steepness of the
curve), and the area under the curve (AUC), which is calculated
from the mean values of the 2 curves.
In the present study, peripheral venous blood samples were

drawn from an antecubital vein using a 21-gauge needle and
collected in a polyethylene tube containing a stabilized direct
thrombin inhibitor (TI-blood, melagatran 15 μg/mL, prepared
for the study by Dynabyte Medical). TI-blood sample was used
for the analysis within 30 to 60 minutes after the blood sampling.
TI-blood was diluted with NaCl 0.9% in a 1:1 ratio, and platelet
aggregation was evaluated thereafter in response to stimulation
with ADP with a final concentration of 6.4 μmol (ADP test) and
0.5 mmol/L arachidonic acid (ASPI test).

Study end points and definitions
Study end points included myocardial infarction, stent

thrombosis, and death assessed during the periprocedural
period (up to discharge) and at 30 days. Percutaneous coronary
intervention–related myocardial infarction was defined as
peak CK-MB N3 times higher than upper reference limit of
normal if baseline troponin was normal, and a N20% increase of
CK or CK-MB postprocedure in case of elevated baseline
troponin.25 The diagnosis of myocardial infarction after the
periprocedural period was established whenever new Q waves
of at least 0.4-second duration in at least 2 contiguous leads
appeared on the electrocardiogram with or without an elevated
CK or CK-MB level higher than the normal. In the absence of
pathologic Q waves, an elevation of CK levels N3 times the
upper reference limit with an elevated CK-MB or troponin I or T
level was defined as myocardial infarction. Stent thrombosis



Table I. Baseline clinical and procedural characteristics in 4 groups of study population

Total
(N = 219)

ASA-LR
(n = 34)

CLO-LR
(n = 33)

Dual LR
(n = 19)

Controls
(n = 133) P value⁎

Age (y) 66 ± 9 67 ± 10 67 ± 8 71 ± 10 65 ± 9 .053
Male 168 (77) 30 (88) 18 (55) 13 (68) 107 (81) .004
Body mass index 27.7 ± 4.3 26.4 ± 3.6 28.9 ± 5.0 28.0 ± 3.5 27.7 ± 4.4 .18
Arterial hypertension 163 (74) 21 (62) 30 (91) 14 (74) 98 (74) .055
Current smoking 57 (26) 7 (21) 9 (27) 9 (47) 32 (24) .15
Diabetes mellitus 43 (20) 6 (18) 9 (27) 4 (21) 24 (18) .67
Dyslipidemia 155 (71) 23 (68) 21 (64) 15 (79) 96 (73) .61
Family history of CAD 85 (39) 13 (38) 13 (39) 7 (39) 52 (39) .99
Previous myocardial infarction 60 (27) 4 (12) 10 (30) 4 (21) 42 (32) .12
Previous PCI 70 (32) 9 (27) 12 (36) 5 (26) 44 (33) .77
Previous CABG 26 (12) 5 (15) 5 (15) 0 (0) 16 (12) .37
Indication for PCI b0.001
Stable angina pectoris 137 (63) 12 (35) 23 (70) 6 (32) 96 (72)
Acute coronary syndromes 82 (37) 22 (65) 10 (30) 13 (68) 37 (28)

Left ventricular ejection fraction (%) 58.2 ± 9.4 56.4 ± 10.4 61.6 ± 6.5 55.5 ± 9.7 58.2 ± 9.5 .07
Drug-eluting stent 164 (75) 31 (91) 25 (76) 17 (89) 91 (68) .019
Stent per patient 1.8 ± 1.0 1.9 ± 1.1 2.1 ± 1.0 1.8 ± 1.0 1.8 ± 0.9 .41
Stent per lesion 1.1 ± 0.3 1.1 ± 0.3 1.2 ± 0.3 1.1 ± 0.3 1.1 ± 0.3 .73
Stent diameter 3.0 ± 0.4 3.0 ± 0.4 2.9 ± 0.4 3.1 ± 0.5 3.0 ± 0.4 .35
Stent length 29.6 ± 17.6 32.4 ± 21.7 34.2 ± 19.8 30.2 ± 18.4 27.7 ± 15.6 .19
Multivessel PCI 77 (35) 11 (32) 13 (39) 9 (47) 44 (31) .63

Data are number (percentage) or mean ± SD. Body mass index: the weight in kilograms divided by the square of the height in meters. Dyslipidemia: total cholesterol level N5.0 mmol/L
(193 mg/dL). CAD, Coronary artery disease; CABG, coronary artery bypass grafting.
⁎ For comparisons across 4 groups of study population.
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was defined according to the Academic Research Consortium
definitions.26 All events were independently adjudicated by a
clinical event committee, whose members were blinded as to
the result of the platelet function assessments and did not
participate in the study.
In line with previous publications and findings7,14,16,17,27-30

and based on the platelet function assessment, patients within
the upper quartile of each test were defined as LR. Therefore,
the study population was stratified into 4 groups:

1. ASA-LR = results of ASPI test AUC within the upper quartile
and results of ADP test AUC below the upper quartile.

2. CLO-LR = results of ADP test AUC within the upper quartile
and results of ASPI test AUC below the upper quartile.

3. Dual LR (ASA-LR + CLO-LR) = results of ASPI test AUC and
ADP test AUC within the upper quartile.

4. Controls = results of ASPI test AUC and ADP test AUC below
the upper quartile.
Statistical analysis
Continuous variables are expressed as mean ± SD and

categorical variables as counts and percentages. For testing the
hypothesis of no difference between groups, a 1-way analysis of
variance was used for continuous variables; and a Fisher exact
test or χ2 test was used for noncontinuous variables, as
appropriate. Univariable and multivariable logistic regression
analyses were used to determine independent factors associated
with clinical end points. All baseline clinical and procedural
characteristics as well as response to ASA and CLO were entered
into a univariable model. All variables with a P value b .2 in the
univariable analysis were then entered into a multivariable
model. Analyses were performed using SPSS version 15.0.1
(SPSS Inc, Chicago, IL). P values are 2-sided with a significance
level of .05.

Results
A total of 230 patients underwent PCI and successful

implantation of either drug-eluting stents (n = 172, 75%) or
bare metal stents (n = 58, 25%). Eleven patients treated
with glycoprotein IIb/IIIa inhibitors during PCI were
excluded from the analysis. Therefore, 219 patients
underwent platelet function assessment after PCI and
were included in the present analysis (Figure 1). Themean
value for the ASPI test AUC andADP test AUC amounted to
129 ± 108 and 244 ± 145, respectively. The upper quartile
of response corresponded to values N168 for the ASPI test
AUC and 309 for the ADP test AUC. Figure 2 shows the
histogram of the ASPI test AUC and ADP test AUC in the
study population, and Figure 3 represents the results of
ASPI test and ADP test in upper quartile of each test
compared with lower quartiles. Acetylsalicylic acid–LR
was present in 34 (16%) and CLO-LR in 33 (15%) patients.
Dual LR was observed in 19 (9%) patients, and 133 (60%)
patients served as controls (Figure 4).

Baseline clinical and procedural characteristics
Baseline clinical and procedural characteristics of

patients stratified for ASA-LR, CLO-LR, dual LR, and
controls are shown in Table I. The baseline clinical and
procedural characteristics were similar among different
groups apart from a lower number of male patients in the
CLO-LR and dual-LR groups, a higher rate of acute



Table II. 30-Day clinical events

Total
(N = 219)

ASA-LR
(n = 34)

CLO-LR
(n = 33)

Dual LR
(n = 19)

Controls
(n = 133) P value⁎

PCI-related MI 19 (8.7) 3 (8.8) 2 (6.1) 5 (26.3) 9 (6.8) .039
30-d MI 3 (1.4) 0 (0) 0 (0) 2 (10.5) 1 (0.8) .004
30-d stent thrombosis 3 (1.4) 0 (0) 0 (0) 2 (10.5) 1 (0.8) .004
30-d death 1 (0.5) 0 (0) 0 (0) 1 (5.3) 0 (0) .014
Composite of PCI-related MI and 30-d

stent thrombosis, death, or MI
21 (9.6) 3 (8.8) 2 (6.1) 7 (36.8) 9 (6.8) b.001†

Data are number (percentage). MI, Myocardial infarction.
⁎ For comparisons across 4 groups of study population.
† P b .001 for comparisons across 4 groups of study population; Pb .001 for dual LR versus controls; P = .01 for dual LR versus ASA-LR; P = .005 for dual LR versus CLO-LR.

Figure 5

Composite of 30-day ischemic events in 4 groups of study population.
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coronary syndromes in ASA-LR and dual-LR groups, and a
lower use of drug-eluting stent in the control group. From
219 included patients, 177 patients (81%) who were not
on long-term CLO treatment of 75 mg daily received CLO
loading dose of 600 mg before PCI. The percentage of
patients with CLO loading dose administration was
similar in ADP test upper quartile versus lower quartiles
(79% vs 81%, P = .68).
Ischemic events within 30 days after stent implantation
Periprocedural myocardial infarction was encountered

in 19 (9%) patients, with the highest incidence in dual-LR
group (26.3%, P = .039) (Table II). Early definite stent
thrombosis was observed in 1.4% of the overall popula-
tion and was more common among patients with dual LR
(10.5%) compared with controls (0.8%), ASA-LR (0%), and
CLO-LR (0%) (P b .004). The composite end point of
myocardial infarction, stent thrombosis, or death was
more frequently encountered among patients with dual
LR than any of the other 3 groups (36.8% vs 8.8%, 6.8%,
and 6.1%; P b .001) (Figure 5).
Predictors of ischemic events
Multivariable logistic regression analysis identified

multivessel PCI (odds ratio 4.56, 95% CI 1.33-15.62, P =
.016) and dual LR (odds ratio 7.35, 95% CI 2.21-24.42, P b
.001) as factors independently associated with the
composite ischemic end point (Appendix online).

Discussion
Although stent thrombosis remains a rare complication,

recent trials performed in patients of routine clinical
practice, those with unstable angina and non–ST-eleva-
tion myocardial infarction, and those with ST-elevation
myocardial infarction still reveal rates of stent thrombosis
up to 3%.31 Identification of patients at risk for this
complication for more potent inhibition of platelet
aggregation is important to further reduce cardiac risk.
Using a point-of-care platelet function test, we assessed

the risk of ischemic adverse events, in relation to
inhibition of 2 axes of platelet aggregation in patients
with coronary artery disease undergoing PCI with stent
implantation. The main findings are as follows:

1. Dual LR to ASA and CLO was observed in 9% of
patients undergoing PCI with stent implantation.

2. Ischemic adverse events were more frequent among
patients with dual LR to ASA and CLO but not among
patients with isolated LR to ASA or CLO. More than
one third of patients with dual LR had an event
compared with 6% to 9% among control patients and
patients with isolated LR to ASA or CLO, respectively.

3. Early stent thrombosis was more common among
patients with dual LR compared with controls.

4. Dual LR to ASA and CLO and multivessel PCI were
the only independent predictors of ischemic events.

The relatively high rate of ischemic events among
patients with dual LR in the present study adds to
mounting evidence relating the inhibition of platelet
aggregation to clinical outcome after stent implantation.
The impaired result of patients with dual LR compared
with the other 3 groups is in line with recent observations
from other investigators.15,32 Lev et al32 showed that
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about 50% of ASA-resistant patients are also resistant to
CLO. This issue is an important concern because CLO is
routinely used as an adjunct antiplatelet therapy after PCI
with stent implantation. The 9% incidence of dual LR
observed in the present study is consistent with the 6% to
10% incidence in previous reports.15,32,33 This relatively
high incidence confirms the need for further studies
evaluating a routine platelet function assessment, as only
90% of patients seem to be optimally protected by a
sufficient platelet inhibition level.
Dual LR was associated with myonecrosis and ischemic

events at 30 days in one third of the respective patients in
the present study and 44% of patients in the study by Lev
et al.32 This observation is of potential prognostic
importance, as several studies have shown an increased
risk of recurrence among patients with periprocedural
biomarker elevation compared with those without
periprocedural biomarker elevation.4-6 One strategy to
reduce the risk of periprocedural ischemic events consists
of early assessment of platelet reactivity. As early
thrombotic events can be reduced by effective, potent
platelet inhibition in patients with acute coronary
syndrome,34,35 an individual testing of the platelet
aggregation level seems mandatory, as the risk of bleeding
increases especially in the elderly.34,35 In case of an
insufficient platelet inhibition by an ADP receptor
antagonist, the dosage might be adapted; or new, more
potent antiplatelet drugs may be used.34,36 Especially
patients with dual LR would benefit from higher doses of
antiplatelet agents or alternative platelet inhibitors (prasu-
grel, ticagrelor, or an intravenous glycoprotein IIb/IIIa
antagonist) as soon as platelet test results are available.
Several studies support the association between an

impaired response to antiplatelet therapy or dual LR with
stent thrombosis, reaching an event rate of 10% within 30
days.14-19 A recent large trial based on a single posttreat-
ment platelet function assessment using multiple elec-
trode aggregometry found 11-fold increase in the
incidence of 30-day stent thrombosis in low responders
to CLO compared with normal responders. However, the
impact of platelet reactivity to ASA was not assessed in
this trial.14 Some studies suggest that dose titration of
CLO to the desired level of platelet aggregation inhibition
may effectively prevent stent thrombosis.37 Along this
line, recent data from the TRITON-TIMI 38 and the
PLATO trials have shown that more potent and reliable
inhibition of platelet aggregation results in a significant
reduction of stent thrombosis.35,36 Although LR to ASA is
less frequently observed than LR to CLO, dual LR seems to
carry the highest risk for stent thrombosis as initially
reported by Gori et al.15 The rate of stent thrombosis
observed in that study is similar to that of our study and
consistent with other reports.1,9

In a recent study of 746 patients included into the
RECLOSE trial, higher rates of stent thrombosis were
observed in patients with dual LR to ASA and CLO
compared with responders (11.1% vs 2.1%, P b .001),
patients with isolated LR to ASA (11.1% vs 2.3%, P b .05),
or patients with isolated LR to CLO (11.1% vs 2.2%, P b
.05).15 Similarly to the study by Gori et al,15 which found
an independent association of dual LR with stent
thrombosis and the composite of cardiac mortality and
stent thrombosis, dual LR was independently associated
with 30-day composite of ischemic events in the present
study population. Several studies, moreover, demonstrat-
ed a relationship between low or no response to either
ASA or CLO alone and ischemic events after stent
implantation. However, all these studies assessed the
platelet aggregation in response to only one antiplatelet
agent, either ASA or CLO. Therefore, a group of patients
with low or no response to any of these agents included
also low responders to the other nontested agent; and it
was not clear which proportion of patients with ischemic
events had isolated LR and which proportion had dual LR.
Although studies have looked at the association of dual

LR to ASA and CLO, and ischemic events in this subset of
patients, there is no prospective trial investigating the
association of dual LR with periprocedure myonecrosis
and postprocedure clinical ischemic end points simulta-
neously. The novel findings of the present study provide a
new insight into the clinical implication of patient response
to current antiplatelet therapy after coronary stenting.
In summary, our study adds a piece of evidence that a

single in vitro platelet function assessment provides
important prognostic information with regard to PCI-
related myonecrosis and early stent thrombosis. Larger
studies need to address the reliability of different platelet
function tests and the optimal time point of testing.

Study limitations
Several limitations require consideration when inter-

preting the results of the present study. First, the best
diagnostic test for evaluation of ASA and CLO response
remains uncertain. Second, our analysis and conclusion
are based on the assessment of platelet aggregation at
only one time point within 12 to 18 hours after PCI.
Although the results may be subject to change during
different time intervals, we consider this the most critical
period during which optimal platelet inhibition needs to
be ensured. Third, the study sample was relatively small.
This small sample precludes meaningful assessment of
clinical safety outcome. Finally, different baseline clinical
characteristics within the 4 groups might affect clinical
end points. However, multivariable analysis excluded this
association; and the association of dual LR and multivessel
PCI with ischemic events was maintained after adjust-
ment for baseline characteristics.

Conclusions
Dual LR to ASA and CLO is not a rare constellation and is

associated with a high rate of ischemic adverse events at
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30 days after coronary stenting in patients with coronary
artery disease.
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Appendix. Predictors of composite ischemic end point during 30-day follow-up from univariable and multivariable analyses
Odds ratio (95% CI)
 P value
Univariable

Age (per 1 y)
 0.99 (0.94-1.04)
 .61

Male
 0.76 (0.24-2.36)
 .63

Body mass index
 1.02 (0.92-1.13)
 .71

Arterial hypertension
 0.85 (0.31-2.30)
 .74

Current smoking
 1.48 (0.57-3.87)
 .43

Diabetes mellitus
 0.66 (0.19-2.35)
 .52

Dyslipidemia
 0.63 (0.25-1.60)
 .33

Family history of CAD
 1.49 (0.60-3.68)
 .39

Previous myocardial infarction
 0.59 (0.19-1.85)
 .37

Previous PCI
 1.68 (0.67-4.21)
 .26

Previous CABG
 0.76 (0.17-3.48)
 .73

Acute coronary syndromes
 0.82 (0.32-2.12)
 .68

Left ventricular ejection fraction (per 1%)
 0.97 (0.93-1.02)
 .26

Drug-eluting stent
 3.47 (0.78-15.24)
 .10

Stent per patient
 1.57 (1.04-2.38)
 .032

Stent per lesion
 0.20 (0.02-2.33)
 .20

Mean stent diameter
 0.63 (0.19-2.08)
 .44

Total stent length
 1.03 (1.01-1.06)
 .004

Multivessel PCI
 5.36 (1.99-14.46)
 .001

CLO loading dose administration
 0.74 (0.25-2.13)
 .57

ASA-LR
 0.90 (0.25-3.23)
 .87

CLO-LR
 0.57 (0.13-2.56)
 .46

Dual LR
 7.75 (2.64-22.80)
 b.001
Multivariable

Drug-eluting stent
 2.18 (0.46-10.41)
 .33

Stent per patient
 0.47 (0.16-1.41)
 .18

Total stent length
 1.05 (0.99-1.11)
 .084

Multivessel PCI
 4.56 (1.33-15.62)
 .016

Dual LR
 7.35 (2.21-24.42)
 b.001
CAD, Coronary artery disease; CABG, coronary artery bypass grafting.
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