1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

fg)%
S

O

R HE

,NS

N4

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
J Am Coll Cardiol. 2014 August 12; 64(6): 553-561. doi:10.1016/j.jacc.2014.04.064.

Extent of Coronary and Myocardial Disease and Benefit from
Surgical Revascularization in Patients with Ischemic Left
Ventricular Dysfunction

Julio A. Panza, MD’, Eric J. Velazquez, MDT, Lilin She, PhD', Peter K. Smith, MD', José C.
Nicolau, MD*¥, Roberto R. Favaloro, MD8, Sinisa Gradinac, MD', Lukasz Chrzanowski, MD,
Dorairaj Prabhakaran, MD#, Jonathan G. Howlett, MD™, Marek Jasinski, MDTT, James A.
Hill, MD**, Hanna Szwed, MD88, Robert Larbalestier, MD", Patrice Desvigne-Nickens, MD,
Robert H. Jones, MDT, Kerry L. Lee, PhD', and Jean L. Rouleau, MD***

"Westchester Medical Center and New York Medical College, Valhalla, NY TDuke Clinical
Research Institute, Departments of Medicine-Cardiology (EJV), Surgery-Cardiothoracic (PKS,
RHJ), Biostatistics and Bioinformatics (KLL), Duke University School of Medicine, Durham, NC
*Heart Institute (InCor), University of Sdo Paulo Medical School, Sdo Paulo, Brazil 8University
Hospital Favaloro Foundation, Buenos Aires, Argentina "Belgrade University School of Medicine,
Belgrade, Serbia; Medical University of Lodz, Department of Cardiology, Lodz, Poland #Centre for
Chronic Disease Control, New Delhi, India “Foothills, Medical Centre, Calgary, Canada TMedical
University of Silesia, Katowice, Poland; Shands **Hospital at the University of Florida,
Gainesville, FL S8Institute of Cardiology, Warsaw, Poland ""Royal Perth Hospital, Perth, Australia;
National Heart, Lung, and Blood Institute, Bethesda, MD *#Montréal Heart Institute, Université de
Montréal, Montréal, Canada

Abstract

Background—~ratients with ischemic left ventricular dysfunction have higher operative risk
with CABG. However, those whose early risk is surpassed by subsequent survival benefit have not
been identified.

Objective—To examine the impact of anatomic variables associated with poor prognosis on the
effect of coronary artery bypass graft surgery (CABG) in ischemic cardiomyopathy.

Methods—All 1,212 patients in the STICH surgical revascularization trial were included.
Patients had coronary artery disease (CAD), ejection fraction (EF) <35%, and were randomized to
CABG plus medical therapy or optimal medical therapy alone (OMT). This study focused on 3
prognostic factors: presence of 3-vessel CAD; EF below the median (27%); and end-systolic
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volume index (ESVI) above the median (79 ml/m2). Patients were categorized as having 0-1 or 2—
3 of these factors.

Results—~Patients with 2—-3 prognostic factors (n= 636) had reduced mortality with CABG, as
compared to OMT (HR=0.71, 95% CI1=0.56-0.89; p=0.004); CABG had no such effect in patients
with 0-1 factors (HR=1.08, 95% CI=0.81-1.44; p=0.591). There was a significant interaction
between the number of factors and the effect of CABG on mortality (p=0.022). Although 30-day
risk with CABG was higher, a net beneficial effect of CABG over OMT was observed at >2years
in patients with 2-3 factors (HR=0.53, 95% C1=0.37-0.75; p#x0003C;0.001), but not in those with
0-1 factors (HR=0.88, 95% C1=0.59-1.31; p=0.535).

Conclusions—nPatients with more advanced ischemic cardiomyopathy receive greater benefit
from CABG. This supports the indication for surgical revascularization in patients with more
extensive CAD and worse myocardial dysfunction and remodeling. (ClinicalTrials.gov humber,
NCT00023595)
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Unlike in any other form of left ventricular (LV) dysfunction, patients with ischemic
cardiomyopathy have the potential to improve their prognosis with revascularization. Recent
randomized controlled trials have shown that revascularization with coronary artery bypass
graft surgery (CABG) is superior to that with percutaneous coronary interventions (PCI) in
patients with multi-vessel coronary artery disease (CAD) (1, 2). However, the decision to
pursue CABG is usually difficult in ischemic cardiomyopathy patients, particularly because
the presence and severity of LV dysfunction impose a higher operative risk (3, 4). The
Surgical Treatment of IsChemic Heart failure (STICH) trial recently tested the hypothesis
that surgical revascularization with CABG improves the survival of patients with ischemic
LV dysfunction compared to optimal medical therapy (OMT) without revascularization.
During a median follow-up of 56 months, STICH demonstrated a trend toward better
survival with CABG that did not reach statistical significance (p=0.12) (5). Importantly, the
treatment effect of CABG over medical therapy occurred in a clear time-dependent pattern,
with an early (within 30 days) increased hazard, related to the operative mortality, and a late
(=2 years) survival benefit (Figure 1).

Several previous studies have shown that, among patients with CAD, the number of vessels
with angiographically-detected stenoses, the LV ejection fraction (EF), and the LV end-
systolic volume index (ESVI) are associated with prognosis (3, 4, 6-12). However, how
these variables should be incorporated into the decision regarding revascularization in
patients with ischemic cardiomyopathy is unclear. Hazard ratio analyses of pre-determined
subgroups in STICH did not identify any variable with a statistically significant interaction
with treatment allocation (see Figure 3 in Reference 5) and the lack of statistical significance
on the primary endpoint in STICH has led to the concept that the indication for surgical
revascularization in ischemic cardiomyopathy can be safely deferred until medical therapy
fails or the patient becomes unstable (13, 14). However, previous analyses did not address
whether the time-dependent survival relationship between the 2 treatment arms varies
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according to baseline risk. Accordingly, the purpose of this study was to examine the impact
of key anatomic variables — used in routine clinical practice and known to be associated with
prognosis -- on the time-dependent hazard of CABG relative to OMT in patients enrolled in
the surgical revascularization hypothesis of the STICH trial. We hypothesized that this
analysis could lead to the recognition of a group of patients whose early surgical risk is
rapidly surpassed by subsequent survival benefit and in whom, therefore, the indication for
CABG is more clearly supported.

Study Population

STICH is a prospective, multicenter, non-blinded, randomized trial sponsored by the
National Heart, Lung, and Blood Institute (NHLBI) that recruited 2,136 patients with CAD
and LV EF <35% between 2002 and 2007. The trial was designed to address two primary
hypotheses: 1) CABG combined with OMT improves survival compared to optimal medical
therapy alone (surgical revascularization hypothesis), and 2) surgical ventricular
reconstruction added to CABG improves survival free of cardiovascular hospitalization
compared to CABG alone in patients with significant anterior wall akinesis (surgical
ventricular reconstruction hypothesis). The trial design and the results of the 2 primary
hypotheses have been reported previously (5, 15, 16). For the purpose of this study, only the
1,212 patients included in the surgical revascularization arm were considered.

All patients had angiographic documentation of CAD amenable to CABG and EF <35%.
Patients with left main coronary stenosis >50%, cardiogenic shock, myocardial infarction
within 3 months, or need for aortic valve surgery were excluded. Patients were randomly
assigned to receive CABG with medical therapy or medical therapy alone. PCI was not
considered among the revascularization strategies in the STICH protocol. As per the original
design of the trial (18), PCI during follow-up was regarded as downstream medical care
associated with either treatment strategy, and PCI was performed as a subsequent procedure
in only 37 of the 602 (6%) patients randomized to medical therapy alone and in 26 of the
610 (4%) patients randomized to CABG (p=NS). The NHLBI and the ethics committee at
each recruiting institution approved the study protocol. All patients provided written
informed consent for participation in the trial.

For the purpose of this study, attention was focused on 3 variables known to be
prognostically important: 1) presence of 3-vessel CAD (defined as =50% stenosis); 2)
baseline LV EF; and 3) baseline LV ESVI. These variables were selected prospectively for
the purpose of this analysis based on their known prognostic significance. Assessment of
coronary anatomy was made by the investigators at each recruiting center and relayed to the
Data Coordinating Center at Duke University using specifically designed data collection
forms. LV EF and LV ESVI were measured by core laboratories independently funded by
NHLBI and blinded to all clinical and outcome information. As previously published, the
best available method (based on study quality using a predetermined hierarchical algorithm)
was used for LV EF and LV ESVI measurements (19). Patients were divided in a binary
fashion according to the presence or absence of 3-vessel disease, LV EF below or above the
median, and LV ESVI below or above the median. In addition, each patient was categorized
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by the number of prognostic factors defined by these variables, namely: 1) presence of 3-
vessel CAD; 2) LV EF below the median; and 3) LV ESVI above the median. The presence
of 3-vessel CAD was selected based on the results from the CASS (Coronary Artery Surgery
Study) trial showing that this variable identifies a population of patients that may
preferentially benefit from CABG (19). The thresholds for EF and ESVI were selected post-
hoc based on the median values of the STICH population; no multiple looks or comparisons
with other thresholds were performed. For the purpose of data analysis, patients were
grouped into those having 0-1 or 2-3 prognostic factors.

Follow-up and Outcomes

After enrollment, patients were followed every 4 months for the first year and every 6
months thereafter. Adherence to guideline-directed medical therapy was high throughout the
study period, without significant difference between the treatment groups (5). As for the
primary STICH trial analysis, the primary outcome was death from any cause and the
secondary endpoint was death from cardiovascular causes. Definitions of the trial endpoints
have been previously reported (5). An independent clinical events committee adjudicated all
endpoints. Median follow-up was 56 months (maximum, 814 years).

Statistical Analyses

Demographic and baseline variables were summarized using means and standard deviations
for continuous variables, and by number (n) and percent (%) for categorical variables.
Comparisons for continuous and ordinal variables between patient groups were performed
by the Wilcoxon rank-sum test. The chi-squared test or Fisher’s exact test compared
categorical variables. Event-rate estimates in each patient group were calculated using the
Kaplan-Meier method and presented graphically (20). The significance of differences in
mortality between patient groups was assessed using the log-rank test (21). Relative risks,
expressed as hazard ratios with associated 95% confidence intervals, were derived using the
Cox regression model (22). The interaction of prognostic factors and randomized treatment
with respect to mortality was also assessed using the Cox model.

To examine the time-dependent nature of the randomized treatment effect, time-varying
hazard ratios and 95% confidence intervals comparing CABG vs. medical therapy were
calculated for discrete time periods after randomization (i.e., <30 days; 31-365 days; 366
days-2 years; and >2 years). These time points were selected prospectively for the purpose
of this study. This analysis also was performed separately by patient groups (e.g., patients
with 0-1 and 2-3 prognostic factors).

All mortality comparisons of the randomized treatment arms were performed according to
the intention-to-treat principle (as randomized). Secondary analyses included comparisons
by treatment received (e.g., CABG or medical therapy regardless of randomization), and per
protocol (e.g., excluding the patients who crossed over to the other treatment arm). All 462
deaths (38.1% of the STICH population) reported at the time of database closure were
included in the analysis.
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RESULTS

Study Population

Of the 1,212 patients included in the STICH revascularization hypothesis trial, 734 had 3-
vessel CAD. The median LV EF was 26.7% and the median ESVI was 78.6 ml/m2. There
were 576 patients with 01 prognostic factors and 636 patients with 2—3 prognostic factors,
as defined above. Table 1 shows the distribution of baseline characteristics in the patient
groups defined according to the number of prognostic variables. As expected, compared to
patients with 0-1 prognostic factors, those with 2—3 factors had a greater prevalence of
characteristics associated with poor prognosis, including greater proportion of atrial flutter
or fibrillation, previous CABG, moderate or severe mitral regurgitation, and more common
presentation of advanced heart failure. Accordingly, patients with 2—3 prognostic factors had
significantly higher overall and cardiovascular mortality compared to those with 0-1
prognostic factors, when treatment allocation was not considered (Figure 2).

Effect of Surgical Revascularization on Survival According to Key Anatomic Variables

Patients with 3-vessel CAD received a significant benefit with CABG compared to medical
therapy alone in terms of overall mortality (p=0.046) and cardiovascular deaths (p=0.030) In
contrast, no such an effect was observed among patients without 3-vessel CAD (p=0.906
and p=0.554 for overall and cardiovascular mortality, respectively) (Supplemental Figures 1
and 2). Similarly, patients with LV EF below the median had reduced overall (p=0.021) and
cardiovascular (p=0.043) mortality with CABG compared to medical therapy, an effect not
found among patients with EF above the median (p=0.970 and p=0.288 for overall and
cardiovascular mortality, respectively) (Supplemental Figures 3 and 4). Patients with LV
ESVI higher than the median had a marginal reduction in overall mortality (p=0.055) with
CABG compared with medical therapy and no significant benefit in terms of cardiovascular
mortality (p=0.177), whereas no significant difference was noted between the 2 treatment
arms among patients with ESVI below the median (p=0.596 and p=0.064 for overall and
cardiovascular mortality, respectively) (Supplemental Figures 5 and 6). Finally, when
patients with 2—3 prognostic factors were analyzed as a group, there was a highly significant
mortality reduction with CABG compared to that observed with medical therapy alone (HR:
0.71; CI: 0.56-0.89; p=0.004); no such therapeutic effect of CABG was found among
patients with 0-1 prognostic factors (HR: 1.08; CI: 0.81-1.44; p=0.591). A statistically
significant interaction (p=0.022) was observed between the number of prognostic factors
and the treatment effect of CABG on mortality (Figure 3). Analysis of the Kaplan-Meier
mortality rates according to treatment allocation among patients with 2—3 prognostic factors
revealed that the curves crossed (indicating the elimination of the higher surgical risk) at
approximately 6 to 15 months after randomization (Figure 3, top panel). This was also true
for patients with only 1 prognostic factor (Supplemental Figures 1, 3, and 5). Patients with
2-3 factors also had reduced cardiovascular mortality with CABG compared to medical
therapy (HR: 0.72; Cl: 0.56-0.94; p=0.014), with no such effect observed among patients
with 0-1 factors (HR: 0.89; Cl: 0.64-1.25; p=0.502). Of note, among patients randomized to
medical therapy alone, there was a significantly higher mortality in patients with 2-3
prognostic factors compared to those with 0-1 factors (p#x0003C;0.001). However, such a
difference was not observed among patients randomized to CABG (p=0.190), hence
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indicating that the treatment effect of surgical revascularization markedly blunted the higher
mortality risk conveyed by the presence of anatomic findings associated with poor prognosis
(Figure 4).

Time-Dependent Mortality Hazard of CABG vs. Medical Therapy According to Key
Anatomic Variables

Patients with 3-vessel CAD, those with LV EF below the median, and those with LV ESVI
above the median had a clear time-dependent overall and cardiovascular mortality hazard
with surgical revascularization, with an early (within 30 days) higher risk with CABG and a
clear benefit at =2 years (Supplemental Figures 7-12). This time-dependent hazard was
different among the subgroups of patients without these anatomic characteristics, in that
their mortality benefit with CABG was not statistically significant at =2 years (except for
reduced cardiovascular mortality in patients without 3-vessel CAD and in those with LV
ESVI above the median) (Supplemental Figures 8 and 12).

Of note, when the anatomic characteristics were combined, patients with 2-3 prognostic
factors showed a trend toward higher overall mortality (p=0.087) and statistically significant
higher cardiovascular mortality (p=0.048) with CABG within 30 days, and a markedly
significant benefit of CABG at =2 years in terms of overall mortality (p#x0003C;0.001) and
cardiovascular deaths (p=0.003) compared to medical therapy alone. The overall hazard
ratio was 0.71 (95% CI: 0.56-0.89; p=0.004) for all-cause mortality and 0.72 (95% CI:
0.56-0.94; p=0.014) for cardiovascular deaths. In contrast, patients with 0—1 prognostic
factors had a significantly higher early mortality hazard with CABG compared to medical
therapy alone (p=0.047 for both overall and cardiovascular mortality), without survival
benefit at any time point (overall hazard ratio 1.08; 95% CI: 0.81-1.44; p=0.591 for all-
cause mortality and 0.89; 95% CI: 0.64-1.25; p=0.502 for cardiovascular deaths) (Figure 5).
In patients randomized to CABG, the early mortality (within 30 days of randomization)
among patients with 2—3 prognostic factors (3.57%) was similar to that in patients with 0-1
prognostic factors (3.65%).

Analyses of the data according to treatment received (e.g., CABG or medical therapy
regardless of randomization), and per protocol (e.g., excluding the patients who crossed over
to the other treatment arm) showed similar results to those of the primary intention-to-treat
analysis (Supplemental Figures 13 and 14).

DISCUSSION

The decision whether to proceed with surgical revascularization in a patient with ischemic
cardiomyopathy is an increasingly common one, given the rising prevalence of this
condition (23). Unfortunately, it is also a difficult one, because of the complexity and
variability of the clinical presentations and, until recently, because of the paucity of data
from randomized clinical trials. The recently completed STICH trial showed a trend
(p=0.12) toward better overall survival with CABG compared to medical therapy alone, and
a statistically significant benefit in the secondary endpoints of cardiovascular mortality and
death from any cause plus cardiac hospitalization (5). As expected, based on clinical
experience, the mortality curves for the 2 treatment arms crossed during the period of
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follow-up, due to the increased early but decreased late mortality observed with CABG. This
increased early risk of death with surgery partly negates the overall benefit of CABG and,
most importantly, may be limited to certain subgroups of patients. Identification of those
patients whose early surgical risk is clearly offset by the long-term benefit of
revascularization could lead to the selection of a specific group of patients in whom
deferring surgery may not be the most appropriate choice.

The results of this study demonstrate that patients with more advanced forms of ischemic
cardiomyopathy (as expressed by the presence of 3-vessel disease and more severe LV
systolic dysfunction and remodeling) are those that receive the greatest benefit from surgical
revascularization. Thus, among the 1,212 patients enrolled in the STICH revascularization
hypothesis trial, those with =250% stenosis in all 3 major coronary arteries, LV EF below the
median, and LV ESVI above the median showed a clear time-dependent benefit of CABG
compared to medical therapy alone. This resulted in an overall statistically significant
benefit of CABG over the entire period of follow-up despite the higher early (within 30
days) mortality with surgery compared to that with medical therapy. Importantly, as the
number of prognostic factors defined by these variables increases, the time-dependent
pattern of the benefit of CABG over medical therapy (e.g., diminished early surgical risk
and enhanced late benefit) becomes more pronounced.

These findings have important clinical implications for patients with ischemic
cardiomyopathy that may influence the paradigm used by clinicians for their decision
regarding surgical revascularization (Central Illustration). Although more extensive CAD
and worse LV dysfunction and remodeling may be intuitively thought to be associated with
increased operative mortality — instinctively leading to the avoidance of CABG - our
findings do not confirm that view: the early mortality with CABG in patients with 2-3
prognostic factors was similar to that observed among patients with 0-1 prognostic factors.
Instead, the present study results indicate that those characteristics are found among patients
that derive the greatest benefit from revascularization and hence, are those in whom CABG
may not be delayed. Patients with higher number of prognostic factors benefit from surgical
revascularization, because their early and late mortality with medical therapy alone is
extremely high. Consequently, the risk of CABG in patients with more advanced forms of
ischemic cardiomyopathy is counterbalanced by the even higher mortality observed with
medical therapy alone. In fact, our findings support the notion that surgical revascularization
blunts the higher mortality conveyed by the presence of anatomic prognostic factors when
patients are treated with medical therapy alone. As a result, the analysis favors the indication
for surgical revascularization in patients who present with worse extent of CAD and more
severe LV dysfunction and remodeling. Importantly, although PCI may appear as an
alternative for some patients, recent randomized trials have demonstrated the superiority of
surgical revascularization in patients with extensive disease or diabetes (1-2). Nevertheless,
it must be acknowledged that CABG in STICH was performed by experienced surgeons
with a previously documented operative mortality <5% in similar patients; hence, these
findings may not applicable to centers with a higher surgical death rate.

Certain important limitations of our study must be acknowledged. First, these observations
are based on a retrospective non-pre-specified analysis of the STICH trial and therefore, do
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not necessarily have the same level of credibility as those that can be derived from
prospectively defined subgroups of patients entered into a clinical trial. Nonetheless, the
allocation to CABG or medical therapy alone was prospectively decided by randomization.
Accordingly, the number of patients undergoing CABG was approximately half in each of
subgroup, ruling out any potential biased association between allocation to surgical
revascularization and presence of 3-vessel CAD, lower EF, or higher ESVI. Second, the
STICH trial was designed with statistical power to detect differences in overall survival with
CABG over medical therapy alone in all CAD patients with EF <35%. Therefore,
categorizing patients according to those anatomic variables obviously results in a reduced
number of patients in each subgroup with a consequently diminished statistical power.
Crossover of patients from one treatment arm to the other also may have affected the results
of our study, which was based on an intention-to-treat analysis. The impact of crossovers in
the STICH trial has been carefully analyzed in a separate study (24). Importantly, however,
the “as treated” and “per protocol” analyses (both of which considered crossover patients)
showed similar results to those of the primary intention-to-treat analysis. Finally, because
the median follow-up of the STICH trial was 56 months, we cannot establish whether the
benefit of CABG observed after 2 years in certain subsets of patients extends beyond this
period of follow-up. The STICH Extension Study (STICHES) is presently being conducted
to confirm the longer-term effects of surgical revascularization in these patients.

It must be emphasized that the LV EF and LV ESVI values used to separate patients into
subgroups were determined based on the distribution of these variables in this particular
study population. Since these thresholds have not been validated prospectively in an
independent patient population, our findings should not be considered as a dogmatic
postulate of specific values to be used when making decisions on individual patients.
Instead, these results should be applied conceptually to support the notion that, among
patients with LV systolic failure due to ischemic heart disease, the benefit of surgical
revascularization is greater when the disease process is more advanced.

Taken in conjunction with the neutral results of the myocardial viability (25) and myocardial
ischemia (26) substudies, the present study results indicate that, compared to functional
imaging, assessment of the anatomical extent of the disease is a better predictor of benefit
from CABG in patients with ischemic cardiomyopathy. This concept is consistent with that
reported in a recent analysis by the COURAGE trial investigators (27), in which the
anatomic burden was a more consistent predictor of outcome than the assessment of the
ischemic burden in patients with EF =30%. In conclusion, our findings support the
indication for surgical revascularization in patients with ischemic cardiomyopathy who
present with more extensive CAD and worse myocardial dysfunction and remodeling.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ABBREVIATIONS

CABG coronary artery bypass graft surgery

CAD

EF

coronary artery disease

ejection fraction

ESVI end-systolic volume index

LV

left ventricular

OMT optimal medical therapy

NHLBI National Heart, Lung, and Blood Institute

PCI

percutaneous coronary interventions

STICH Surgical Treatment of IsChemic Heart failure
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Figure 1. Time-varying hazard ratios for all-cause mortality in patients randomized to CABG or
OMT in the STICH trial
OMT= optimal medical therapy; CABG= coronary artery bypass graft surgery.
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Figure 2. Kaplan-Meier estimates of all-cause (panel A) and cardiovascular (panel B) mortality
rates
In each panel, study patients are divided according to the presence of 0-1 or 2—-3 prognostic

factors, regardless of treatment allocation.
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Figure 3. Kaplan-Meier rate estimates of all-cause mortality among patients with 2-3 (top panel)
and 0-1 (bottom panel) prognostic factors
In each panel, study patients are divided according to the treatment arm (CABG or OMT) to

which they were randomized.
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Figure 4. Kaplan-Meier estimates of all-cause mortality rates among patients randomized to
optimal medical therapy alone (OMT; top panel) or to coronary artery bypass surgery (CABG;
bottom panel)

In each panel, study patients are divided according to the presence of 0-1 or 2—3 prognostic

factors.
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Figure 5. Time-dependent hazard ratios of all-cause (top panel) and cardiovascular (bottom
panel) mortality for CABG vs. OMT

Study patients are divided according to the presence of 2-3 (upper part of each panel) or 0-1
(lower part of each panel) prognostic factors.
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? 3-vessel CAD ? EF <27%* ? ESVI 79 mL/m?*

Strongly consid

CENTRAL ILLUSTRATION. Schematic Representation of the Clinical Implications of the
Present Study Findings
*These thresholds are simply the medians of the LV function variables in the present study

and have not been validated prospectively in an independent patient population. This
algorithm should only be applied conceptually to support the notion that, among patients
with ischemic LV systolic dysfunction, the benefit of surgical revascularization is greater
when the disease process is more advanced (see text for more detail). CAD= coronary artery
disease; EF= ejection fraction; ESVI= end-systolic volume index.
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Comparison of Baseline Characteristics for Patients with Different Number of Prognostic Factors According
to 3-Vessel Disease, Low LVEF, and High ESVI

Patients With 0-1
Prognostic factors

Patients With 2-3
Prognostic Factors

Variable (n=576) (n=636) P value
Age (years) (mean+SD) 60+9 60+9 0.961
Female (n (%)) 90 (16%) 58 (9%) <0.001
White race (n (%)) 390 (68%) 437 (69%) 0.708
Body mass index (mean+SD) 2745 2745 0.683
History of previous myocardial infarction (n (%)) | 436 (76%) 498 (78%) 0.281
Atrial flutter or fibrillation (n (%)) 58 (10%) 95 (15%) 0.011
Previous CABG (n (%)) 10 (2%) 26 (4%) 0.016
Previous PCI (n (%)) 68 (12%) 88 (14%) 0.292
Advanced angina* (n (%)) 33 (6%) 25 (4%) 0.143
Advanced heart failure (n (%)) 179 (31%) 268 (42%) <0.001
Three-Vessel CAD (n (%)) 289 (50%) 445 (70%) <0.001
Moderate or severe mitral regurgitation (n (%)) 83 (14%) 137 (22%) 0.001
LV EF (%) (meanSD) 34+7 2345 n/a
EsvIF (mI/m?) (mean+SD) 61+16 104+30 nfa
EDVIS (ml/m?) (mean+SD) 9224 139437 n/a
Patients randomized to CABG (n (%)) 274 (48%) 336 (53%) 0.067

*
Canadian Cardiac Society Class Il or IV

TNew York Heart Association Functional Class 111 or IV

IEnd—systolic volume index

§End-diastolic volume index
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