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Abstract

Background—~Patients with severe left ventricular (LV) dysfunction, ischemic heart failure and
coronary artery disease (CAD) suitable for coronary artery bypass grafting (CABG) are at higher
risk for surgical morbidity and mortality. Paradoxically, those patients with the most severe
coronary artery disease and ventricular dysfunction who derive the greatest clinical benefit from
CABG are also at the greatest operative risk, which makes decision-making regarding whether to
proceed to surgery difficult in such patients. To better inform such decision-making, we analyzed
the STICH CABG population for detailed information on perioperative risk and outcomes.
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Methods and Results—In both STICH trials (hypotheses), 2136 patients with a left ventricular
ejection fraction (LVEF) < 35% and coronary artery disease were allocated to medical therapy,
CABG plus medical therapy or CABG with surgical ventricular reconstruction (SVR).
Relationships of baseline characteristics and operative conduct with morbidity and mortality at 30
days were evaluated. There were a total of 1460 patients who received surgery, and 346 of them
(roughly, one-quarter) of these high-risk patients developed a severe complication within 30 days.
Worsening renal insufficiency, cardiac arrest with cardiopulmonary resuscitation, and ventricular
arrhythmias were the most frequent complications and those most commonly associated with
death. Mortality at 30 days was 5.1% and was generally preceded by a serious complication (65 of
74 deaths). LV size, renal dysfunction, advanced age, and atrial fibrillation/flutter were significant
preoperative predictors of mortality within 30 days. Cardiopulmonary bypass time was the only
independent surgical variable predictive of 30-day mortality.

Conclusions—CABG can he performed with relatively low 30-day mortality in patients with
LV dysfunction. Serious postoperative complications occurred in nearly 1 in 4 patients and were
associated with mortality.

Clinical Trial Registration—ClinicalTrials.gov; Unique Identifier: NCT00023595.
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Introduction

Patients with severe left ventricular (LV) dysfunction, ischemic heart failure and coronary
artery disease (CAD) suitable to coronary artery bypass grafting (CABG) benefit from
CABG.1 Because these patients are at higher risk of surgical morbidity and mortality
compared to patients with milder forms of LV dysfunction, clinicians remain hesitant to
refer these patients for CABG. Paradoxically, there is evidence that higher-risk patients with
LV dysfunction and CAD, such as those with a lower LV ejection fraction (LVEF), more
LV dilatation and multivessel disease benefit the most from CABG.2 Thus, physicians and
patients are left with challenging decisions. Will the potential benefits for a given individual
outweigh the short- and long-term morbidity and mortality of the procedure? A number of
well-accepted surgical risk scores exist to help guide clinicians and patients in making
informed decisions regarding the risks of surgery.3-5 However, although helpful, these
scores have not been specifically devised for patients with severe LV dysfunction (LVEF
<35%).

The Surgical Treatment for Ischemic Heart Failure (STICH) trial evaluated the role of
CABG vs. medical treatment and of CABG vs. CABG plus ventricular reconstruction (SVR)
in patients with CAD amenable to CABG and a LVEF<35%.” In addition to providing
information regarding the risk of early (within 30 days) postoperative mortality, STICH
provides information on the risk of postoperative complications and their impact on
outcomes. Once surgery has been successfully performed and the first critical postoperative
period survived, little information exists to inform the health care team regarding the
prognosis of an individual patient or the impact of complications on their postoperative
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course.® The STICH trial provides an opportunity to evaluate clinical and surgical
characteristics that identify patients at risk for both early and late postoperative morbidity
and mortality, information that can help influence decisions on how to proceed given a
specific patient profile.

The objectives of the present analyses were to: 1) evaluate the association of baseline patient
characteristics and operative conduct on 30-day postoperative complications and mortality;
and 2) evaluate the incidence of postoperative complications and their association with 30-
day mortality.

The overall objective of the STICH trial was to define the role of revascularization surgery
in the management of patients with ischemic cardiomyopathy. STICH tested two
hypotheses: 1) Whether CABG is superior to optimal medical treatment alone in improving
survival in patients with a LVEF <35% and CAD amenable to CABG; and 2) Whether the
addition of SVR to CABG in patients with anterior wall akinesis or dyskinesis is superior to
CABG alone. The STICH trial Hypothesis 1 results found that while CABG did not
significantly reduce all-cause mortality compared to optimal medical therapy alone, it did
reduce the combined pre-specified secondary endpoint of all-cause mortality plus
cardiovascular hospitalization.® The results of Hypothesis 2 found that the addition of SVR
to CABG alone did not improve mortality or freedom from cardiovascular hospitalization.10

The STICH trial was carefully planned to create a unique cohort of international CABG-
eligible patients with CAD and a LVEF <35% for whom preoperative, intraoperative and
postoperative data were prospectively acquired using structured data forms with
standardized descriptions of common operative and postoperative treatment decisions. Past
performance of at least 25 CABG operations on patients with a LVEF of 0.40 or less with an
operative mortality of 5% or less was required for certification of all STICH surgeons.
STICH cardiologists and cardiac anesthesiologists experienced in managing operative and
perioperative care of CABG patients helped coordinate preoperative and postoperative
patient management decisions. All participating cardiac surgeons comprised the STICH
Surgical Committee that met regularly during the active recruitment and treatment phase of
the study.’

The Duke University Medical Center Institutional Review Board and the institutional review
board or ethics committee for each participating institution approved the study protocol, and
all of the patients provided written informed consent.

Patient Population

Between July 24, 2002, and May 5, 2007, there were 2136 patients enrolled into the NIH-
funded STICH Trialll and randomized to treatment with medical therapy alone (n=602),
medical therapy plus CABG (n=1033), and medical therapy plus CABG and SVR (n=501)
(Figure 1). Of 1534 STICH patients randomized to surgery, 74 did not undergo surgery (11
patients died after randomization and before surgery). Among the 1460 patients who
received CABG, there were 495 patients who underwent CABG with SVR and 965 patients
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who underwent CABG alone. Patients randomized to medical therapy that ultimately
received CABG during the follow-up period (n=65) were not considered for these analyses
as detailed peri- and postoperative data were not collected in these patients.

All patients randomized in STICH underwent baseline evaluations that included imaging of
the LV at randomization. Descriptions of operative conduct and occurrence of perioperative
complication events were recorded on the structured surgical treatment clinical report form
using explicit definitions (see Supplemental Material), and recorded at the time of hospital
discharge post CABG or at 30 days for patients who remained in the hospital for 30 or more
days. Follow-up clinical assessment was performed at the time of hospital discharge or at 30
days post operation, and at 4-month intervals for the first year of follow up, and thereafter at
6-month intervals over the remainder of the follow-up period. All postoperative in-hospital
morbid events and complications that met a pre-specified definition (Supplemental Material)
and occurred within 30 days after operation were tabulated.

The following postoperative complications were documented and considered major: return
to the operating room (OR) for bleeding; return to the OR for any reason; mediastinitis;
pulmonary edema requiring intubation; new onset ventricular arrhythmia; cardiac arrest
requiring cardiopulmonary resuscitation (CPR); worsening renal insufficiency (increase >2
mg/dL and/or 2x baseline creatinine); gastrointestinal complications; respiratory
compromise; other major complications; acute myocardial infarction; and stroke. The
following postoperative complications were documented and considered non-major:
infection other than mediastinitis; new onset atrial fibrillation; and delirium.

Statistical Analyses

Patient and operative conduct characteristics were summarized as number (percentage) for
categorical variables and as median (25th, 75th percentile) for continuous variables. The
characteristics of patients who did and did not develop major complications and who did and
did not die within 30 days were summarized and compared with chi-square, Fisher’s exact,
or Wilcoxon rank-sum tests. Mortality rates in patients with different complications within
the early postoperative interval are presented as Kaplan-Meier rates at 30 days. The Cox
proportional hazards regression model was used in both univariable and multivariable
analyses to identify baseline and perioperative factors associated with 30-day mortality.
Time to death was censored at 30 days post operation in these analyses. The multivariable
analysis employed a backward elimination procedure to determine independently significant
prognostic factors. For continuous variables, if needed, appropriate restricted cubic spline
functions were used to assess linearity of the relationship of predictors with the log-hazard
ratio in the Cox model. Candidate variables included baseline and intraoperative conduct
characteristics. P-values less than 0.05 were considered statistically significant. All analyses
were performed with SAS version 9.2 (SAS Institute, Inc., Cary, NC).
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Results

Patient Outcomes

Of the 1460 patients who underwent CABG, 74 patients (5.1%) died within 30 days
following surgery (of whom 65 (88%) died following at least 1 major complication). Five
patients died in the OR, 45 in an intensive care unit, 15 in the step-down unit and 9 at home
or in another facility. A total of 346 patients (23.7%) experienced at least 1 major
complication. Of these 346 patients with at least 1 major complication, 65 (18.8%) died
within 30 days of surgery. The remaining 1105 (75.7%) patients were alive without major
complications at 30 days post operation. Patients without a major complication had <1%
mortality, those with one major complication (14.3%) had 7% mortality, those with two
major complications (5.8%) had 31% mortality, those with three major complications
(1.6%) had 33% mortality, and those having four or more major complications (2.0%) had
59% mortality at 30 days.

Serious Postoperative Complications

The characteristics of patients who developed a serious postoperative complication as
compared with patients without serious complications are shown in Table 1. At enroliment,
patients with postoperative complications were older, had more renal dysfunction defined as
creatinine >1.5 mg/dL, previous CABG, more severe angina (CCS class), more symptomatic
heart failure (NYHA class), a higher Duke CAD score, more atrial fibrillation or flutter, a
lower LVEF, a lower hemoglobin and a lower 6-minute walk. Surgical characteristics of
patients developing postoperative complications included prolonged aortic cross-clamp time,
prolonged cardiopulmonary bypass pump time, and less use of cardioplegia. Surgical
characteristics that marginally increased the risk of postoperative complications included
SVR or mitral valve surgery. Notable characteristics not significantly associated with
postoperative complications included diabetes, LV end-systolic volume index (LVESVI),
and number of distal anastomoses.

The most frequent postoperative complications (Table 2) were worsening renal insufficiency
(8.4%), new onset ventricular arrhythmias (7.1%), cardiac arrest requiring CPR (4.7%),
return to the OR for bleeding (3.8%), return to the OR for other reasons (3.6%), and
pulmonary edema requiring intubation (3.1%). The complications most frequently
associated with death were renal insufficiency (37 deaths), cardiac arrest requiring CPR (35
deaths), new onset ventricular arrhythmia (31 deaths), and pulmonary edema requiring
intubation (18 deaths). Acute myocardial infarction (MI) was infrequent (0.8%) but resulted
in a high death rate (42%). Stroke was also infrequent (1.6%) and was not associated with as
great a risk (17%) as most other major complications. Finally, the incidence of mediastinitis
was low (1.7%) and associated with a relatively low mortality rate (8%) as compared with
other major complications.

Early (30 days) Postoperative Mortality

The baseline preoperative characteristics of patients who died within 30 days post operation
differed in a number of respects compared to those who survived (Table 3). Patients who
died were older, had renal dysfunction, atrial fibrillation or flutter, more symptomatic heart
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failure, more mitral regurgitation, a lower LVEF, and a lower hemoglobin. In addition, they
had a greater LVESVI and more peripheral vascular disease. Differences between the groups
in less frequently occurring characteristics such as a history of stroke (12.2% vs 6.3%) did
not reach statistical significance. The only operative characteristic associated with 30 day
mortality was bypass time. Type of cardioplegia was not associated with mortality.

Univariable Relationship of Baseline and Surgical Characteristics (Conduct) with Mortality

at 30 Days

The univariable relationships that were strongly predictive of 30-day mortality (Table 4)
were creatinine, age, LVESVI, NYHA class, hemoglobin, the presence of baseline atrial
fibrillation or flutter, previous CABG, and bypass pump time >120 minutes.

Multivariable Model of Baseline and Operative Conduct and 30-day Mortality

The multivariable model (C statistic of 0.83) identified creatinine and LVESVI as the two
most powerful baseline and operative conduct characteristics for predicting 30-day mortality
(Table 5). Mortality risk increased linearly with creatinine above 1 mg/dL and appeared to
level off at 1.6 mg/dL (Figure 2), although the number of patients with more elevated
creatinine values was limited. Other strong (p<0.01) characteristics identified included age
and moderate or severe mitral regurgitation. Other predictive characteristics were current
angina, atrial fibrillation or flutter, hemoglobin, the preoperative use of both statins and
ASA, clopidogrel or warfarin (reduced risk), cardiopulmonary bypass time >120 minutes,
mitral valve procedure (reduced risk), body mass index (BMI), peripheral vascular disease,
and a high Duke CAD index.

Discussion

This is the largest international cohort of CABG-eligible patients with CAD and low LVEF
(<35%) for whom preoperative, intraoperative and postoperative data were prospectively
acquired permitting the analysis of variables associated with 30-day postoperative mortality
and morbidity. Major postoperative complications were relatively frequent (23.7% of all
cases) and correlated with death in 88% of fatal cases. Not surprisingly, clinical and
operative characteristics predictive of postoperative complication and 30-day mortality were
similar, with one notable exception. Increased LVESVI was not significantly associated with
risk of postoperative complication, but was one of the two characteristics most predictive of
30-day mortality. The only operative conduct characteristic predictive of 30-day mortality
was prolonged cardiopulmonary bypass time, which likely reflects a more difficult or
complicated operative procedure.12-14

Postoperative Complications

When a complication occurred, it was frequently followed by at least another complication
(137 of 346 patients), and mortality increased markedly as more complications occurred.1®
Preoperative renal dysfunction, indices of LV dysfunction including LVEF, and exertional
tolerance, such as NYHA class and distance walked, were the patient characteristics most
closely associated with the development of major postoperative complications. While it
would appear that particular caution should be exercised when considering CABG in these
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patients, these are precisely the clinical characteristics that identify those patients who may
have the most to gain from CABG.2 Strategies to optimize pre- and perioperative renall®
and cardiac function as well as myocardial protection’~12 may be particularly important
factors to consider in the management of these complex patients.20

Postoperative 30-day Mortality

Worsening renal function (37 of 74 deaths), cardiac arrest requiring CPR (35 of 74 deaths),
the development of ventricular arrhythmias (31 of 74deaths), and pulmonary edema
requiring intubation (18 of 74 deaths), were the postoperative complications most frequently
associated with death. Worsening renal function probably reflects numerous risk factors and
probably also contributed to the development of pulmonary edema requiring intubation.
These complications are all generally associated with poor or worsening LV function, which
may also be reflective of a complicated, difficult and prolonged operation.

Myocardial infarction, stroke and mediastinitis were reasonably infrequent and associated
with a relatively small number of deaths, 5, 4 and 2 respectively. The low major adverse
event rate of these three complications may help explain the low 30-day postoperative
mortality seen in the STICH trial. 21

Patients undergoing CABG with impaired left ventricular function are among the most
challenging patients undergoing coronary surgery.22 Commonly, the EuroSCORE, Society
of Thoracic Surgeons (STS) and New York state risk scores are used to assess the risk in
patients undergoing CABG.3-6 These risk scores do not specifically and thoroughly address
the patient with severe LV dysfunction. However, as with commonly used risk scores,
STICH identified advanced age, renal dysfunction, low LVEF, and the presence of more
advanced atherosclerosis, whether a higher Duke CAD severity score or the presence of
peripheral vascular disease, as important risk factors. Again, although Duke CAD severity
score identified patients at higher risk, previous analyses of STICH have also identified
these patients to be among those that benefit most by CABG.2 As opposed to commonly
used risk scores, gender was not predictive of 30-day mortality in STICH.

The second most powerful predictor of 30-day mortality in STICH was LVESVI. Mortality
risk increased linearly with increasing values of LVESVI (Figure 2). This measurement not
only reflects reduced LVEF, but reflects the degree of LV remodeling that is itself an
independent predictor of poor outcome.23 Well established surgical risk scores have
identified LVEF as a very powerful predictor of surgical and 30-day mortality, but due to
lack of availability, LVESVI has not been included in these scores. In STICH patients,
LVESVI was a stronger predictor of 30-day mortality than LVEF as a significant
independent predictor of 30-day mortality. Post-infarct studies have also found LVESVI to
be a more important predictor of outcome than LVEF.24 Thus, in considering the surgical
risk of death in patients with LV dysfunction, LVESVI should be carefully evaluated as it
appears to carry more prognostic significance for risk than does LVEF and also predicts a
better outcome with CABG than with medical therapy alone.2

The only operative conduct characteristic predictive of 30-day mortality was prolonged
cardiopulmonary bypass time. As mitral valve surgery was associated with reduced
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mortality, and SVR was not independently associated with increased mortality, it would
appear likely that the increased risk associated with cardiopulmonary bypass time is
reflective of a more difficult and complex revascularization procedure rather than
concomitant surgical procedures. Consistent with this hypothesis is the lack of association
between mortality and aortic cross-clamp time found in this and other analyses.12

Mitral valve surgery at the time of CABG was the only surgical characteristic associated
with improved 30-day survival. It is unclear why this was associated with improved
survival, but it may result from a beneficial effect on patients with significant mitral
regurgitation and heart failure.25-26 In STICH, mitral valve repair (221 of 234 mitral valve
surgeries) was the overwhelming form of mitral valve surgery performed, such that
differential results for mitral valve repair versus replacement cannot be evaluated. The
finding of reduced risk with mitral valve surgery in the present analysis is also consistent
with the long term benefits demonstrated in STICH when mitral valve repair is performed at
the time of CABG in patients with moderate to severe MR.27 These findings also differ from
those of a recent trial of 300 patients with moderate ischemic mitral regurgitation
randomized to receive CABG plus mitral repair or CABG only.28 In those patients, which
had significantly better LV function than in STICH, no significant difference was found in
LVESVI, survival or quality of life at 12 months, but there was a 30% lower prevalence of
moderate or severe MR, suggesting that mitral valve repair may have greater benefit in
patients with more severe LV dysfunction, or that the benefit of MV repair may not be seen
until these patients have been followed for a longer period of time.

Clinical Implications

Limitations

This analysis of the STICH trial data has identified a number of patient characteristics that
predict an increased risk of 30-day postoperative complications and mortality risk.
Paradoxically some of these risk factors, such as LVESVI, LVEF, and more extensive CAD,
also predict which patients will improve most with CABG. The presence of moderate to
severe MR also predicts patients at greater risk, but again, MR repair appears to have a
marked beneficial effect, both short and long term and should be performed when
appropriate. Other factors that increase risk and that are difficult to modify, such as renal
dysfunction, advanced age, and the presence of atrial fibrillation or flutter, among others,
may encourage surgeons to perhaps choose operative procedures that limit cardiopulmonary
bypass time.

The results of these analyses need to be viewed within the context of the STICH trial where
these procedures were performed by surgical teams with proven excellent results in such
high-risk patients. Also, patients in STICH were relatively young (with median age of 61
years) when enrolled and mortality may be higher than that reported in STICH for older
more fragile patients and those with other co-morbidities. Finally, this STICH analysis did
not consider patients that crossed over from medical therapy to CABG. Although the
addition of these 65 patients may have altered the results somewhat because these crossover
patients had a particularly good outcome,2? it is probable that their inclusion would have had
limited impact on our findings. These analyses identified patient and operative
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characteristics associated with increased risk of serious postoperative complications and
mortality, but did not evaluate interventions that could reduce these risks. Also, other
variables known to be important in assessing postoperative risk, such as pulmonary
hypertension, that were not prospectively collected and not considered in these analyses may
be as important in identifying risk as those considered in the present analyses.

The STICH trial demonstrated that CABG can be performed with a relatively low 30-day
mortality in patients with severe LV dysfunction and ischemic heart failure. Despite this low
mortality, serious complications are relatively common in these high-risk patients and occur
prior to death in the majority of patients dying within 30 days of surgery. Greater renal
dysfunction, LVESVI, advanced age, and preoperative atrial fibrillation or flutter are the
strongest baseline characteristics predictive of a poor survival. Prolonged cardiopulmonary
bypass time is the single operative characteristic independently predictive of poor early
outcome.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Consort diagram of patients enrolled in STICH that had CABG and the type of surgery

performed.
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Figure 2.

Relationship between creatinine and LVESVI vs. 30-day mortality and the 95% confidence
interval (dotted lines).
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Perioperative complications.

Table 2

Major complication n (%) deaths 30-day KM mortality rate
Worsening renal insufficiency (incr. >2 mg/dL and 2x baseline creatinine) 123 (8.4%) 37 30%
Cardiac arrest requiring CPR 69 (4.7%) 35 51%
New onset ventricular arrhythmia 103 (7.1%) 31 30%
Pulmonary edema req. intubation 45 (3.1%) 18 40%
Other major complication 21 (1.4%) 9 43%
Return to OR for other reason 53 (3.6%) 9 17%
Return to OR for bleeding 56 (3.8%) 7 12%
Acute MI 12 (0.8%) 5 42%
Stroke 24 (1.6%) 4 17%
Respiratory compromise 31 (2.1%) 4 13%
GI complication 14 (1.0%) 2 14%
Mediastinitis 25 (1.7%) 2 8%
Complications not considered major

New onset atrial flutter/fibrillation 329 (22.5%) 26 8%
Other infection 132 (9.0%) 13 10%
Delirium 65 (4.5%) 7 11%
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Univariable association between baseline and surgical characteristics and 30 day mortality.

Table 4

Characteristic HR (95% CI) Chi-Square p
Age, HR for 10-year increase 1.60 (1.25, 2.05) 13.63 0.0002
Female 0.99 (0.51, 1.93) <0.01 0.9732
Myocardial infarction 1.71 (0.82, 3.56) 2.06 0.1512
Hyperlipidemia 0.70 (0.44,1.11) 2.36 0.1244
Hypertension 1.61 (0.98, 2.66) 3.55 0.0597
Diabetes 1.33(0.84, 2.11) 1.48 0.2233
Peripheral vascular disease 2.35(1.42, 3.90) 10.99 0.0009
Chronic renal insufficiency 3.22(1.85, 5.60) 17.14 <0.0001
BMI, HR for 1 kg/m? increase 10.39 0.0155

<25 0.83 (0.74, 0.93)

25-30 1.19 (1.02, 1.37)
Creatinine, HR for 0.1 mg/dL increase 35.94 <0.0001

<1.0 0.68 (0.52, 0.89)

1.0-1.4 1.65 (1.38, 1.97)
Hemoglobin, HR for 1 g/dL increase 13.11 0.0044

<125 1.21(0.82, 1.78)

12.5-155 0.64 (0.48, 0.84)

>155 2.08 (1.32, 3.29)
Stroke 2.00 (1.00, 4.02) 3.80 0.0511
Previous PCI 0.87 (0.46, 1.66) 0.17 0.6774
Previous CABG 4.16 (1.91,9.07) 12.89 0.0003
Current angina 1.62 (0.92, 2.85) 2.75 0.0971
Current NYHA HF class, HR for 1 category increase  1.80 (1.30, 2.49) 12.73 0.0004
Number of diseased vessels (>75% stenosis) 1.21 (0.90, 1.63) 1.54 0.2153
Left main stenosis = 50% 1.07 (0.56, 2.03) 0.04 0.8412
Proximal LAD stenosis = 75% 1.99 (1.07, 3.69) 4.76 0.0292
Duke CAD Index, HR for 10 unit increase 7.88 0.0194

<53 1.81 (1.16, 2.82)

>53 0.95 (0.80, 1.14)
Ejection fraction, HR for 10% increase 0.58 (0.44,0.77) 14.11 0.0002
ESVI, HR for 100 ml increase 3.19 (1.90, 5.34) 19.34 <0.0001
Atrial flutter or fibrillation 2.70 (1.60, 4.55) 13.92 0.0002
Statin and at least one ASA, clopidogrel, or warfarin ~ 0.56 (0.36, 0.89) 6.13 0.0133
Moderate or severe mitral regurgitation 1.99 (1.20, 3.31) 7.17 0.0074
Total number of distal anastomoses 1.01 (0.82, 1.25) 0.01 0.9036
More distal anastomoses than conduits 0.71(0.39, 1.29) 1.29 0.2569
Arterial conduits > 1 0.56 (0.30, 1.07) 3.11 0.0777
CABG with CPB 1.71 (0.69, 4.25) 1.35 0.2450
Mitral valve procedure 1.34 (0.76, 2.36) 1.03 0.3111
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Characteristic HR (95% CI) Chi-Square p
SVR procedure 1.26 (0.79, 2.02) 0.97 0.3250
Surgery was not elective 1.24 (0.65, 2.35) 0.43 0.5142
Cardioplegia (reference is none) 1.12 0.7730
Crystalloid 0.73(0.35, 1.52)
Blood 0.76 (0.42, 1.39)
Both 0.58 (0.13, 2.55)
Cardiopulmonary bypass time > 120 minutes 2.27 (1.44, 3.58) 12.38 0.0004
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Multivariable association between baseline and surgical characteristics and 30 day mortality. (C-

statistic=0.826).

Table 5

Variable

HR (95% CI)

p

Creatinine, HR for 0.1 mg/dL increase
<1.0
1.0-14
ESVI, HR for 100 ml increase
Age, HR for 10 year increase
Moderate or severe mitral regurgitation
Current angina
Atrial flutter or fibrillation
Hemoglobin, HR for 1 g/dL increase
<125
12.5-15.5
>15.5
Cardiopulmonary bypass time > 120 minutes
Body mass index, HR for 1 kg/m2 increase
0-25
25-30
Mitral valve procedure

Peripheral vascular disease

Statin and at least one ASA, clopidogrel, or warfarin

Duke CAD Index, HR for 10 point increase to 53

0.67 (0.51, 0.89)
1.52 (1.26, 1.82)
2.73 (1.50, 4.98)
1.47 (1.12, 1.93)
2.35 (1.27, 4.34)
2.08 (1.17, 3.70)
1.97 (1.14, 3.39)

1.41(0.91, 2.19)
0.68 (0.51, 0.90)
1.88 (1.19, 2.96)
1.83 (1.10, 3.04)

0.86 (0.76, 0.97)
1.21 (1.04, 1.41)
0.43 (0.20, 0.90)
1.84 (1.07, 3.18)
0.58 (0.36, 0.95)
1.46 (1.00, 2.13)

<0.0001

0.0010
0.0052
0.0065
0.0126
0.0153
0.0178

0.0199
0.0202

0.0251
0.0278
0.0285
0.0485
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