1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Circulation. Author manuscript; available in PMC 2016 December 08.

-, HHS Public Access
«

Published in final edited form as:
Circulation. 2011 July 19; 124(3): 280-288. doi:10.1161/CIRCULATIONAHA.110.991299.

Saphenous Vein Grafts With Multiple Versus Single Distal
Targets in Patients Undergoing Coronary Artery Bypass
Surgery:

One-Year Graft Failure and Five-Year Outcomes From the Project of Ex-Vivo Vein Graft
Engineering via Transfection (PREVENT) IV Trial

Rajendra H. Mehta, MD, MS, T. Bruce Ferguson, MD, Renato D. Lopes, MD, PhD, Gail E.
Hafley, MS, Michael J. Mack, MD, Nicholas T. Kouchoukos, MD, C. Michael Gibson, MD,
Robert A. Harrington, MD, Robert M. Califf, MD, Eric D. Peterson, MD, MPH, and John H.
Alexander, MD, MHS on behalf of the Project of Ex-vivo Vein Graft Engineering via
Transfection (PREVENT) IV Investigators

Duke Clinical Research Institute, Duke University Medical Center, Durham, NC (R.H.M., R.D.L.,
G.E.H., R.A-H., RM.C, E.D.P, J.H.A)); The Brody School of Medicine, East Carolina University,
Greensville, NC (B.F.); Medical City Hospital, Dallas, TX (M.J.M.); Missouri Baptist Medical
Center, St. Louis, MO (N.T.K); and Beth Israel Deaconess Medical Center, Boston, MA (C.M.G.)

Abstract

Background—Limited information exists on the intermediate-term graft patency and 5-year
clinical outcomes of patients receiving saphenous vein grafts with multiple (m-SVG) versus single
distal targets (s-SVG) during coronary artery bypass graft (CABG) surgery in the current era.

Methods and Results—We studied the association of the use of m-SVG versus s-SVG
conduits with 1-year SVG failure (defined as =275% angiographic stenosis) and 5-year clinical
events (death; death or myocardial infarction [MI]; and death, MI, or revascularization) in 3014
patients undergoing their first CABG surgery enrolled in the Project of Ex-vivo Vein Graft
Engineering via Transfection (PREVENT) IV. Of 3014 patients enrolled in PREVENT 1V, 1045
(34.7%) had =1 m-SVGs during CABG. Vein graft failure at 1-year was higher for m-SVG
compared with s-SVG (adjusted odds ratio 1.24, 95% confidence interval 1.03 to 1.48). At 5 years,
the adjusted composite of death, Ml (including perioperative MI), or revascularization (hazard
ratio 1.15, 95% confidence interval 1.00 to 1.31) and death or Ml (hazard ratio 1.21, 95%
confidence interval 1.03 to 1.43) were significantly higher in patients receiving m-SVGs.

Conclusions—In patients undergoing first CABG surgery, the use of m-SVG was associated
with a higher 1-year vein graft failure rate and trends toward worse clinical outcomes. Additional
studies are needed to better understand the most appropriate conduit to improve long-term graft
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patency and clinical outcomes of patients undergoing CABG surgery. In the meantime, these data
should encourage the use of s-SVG over m-SVG when feasible.
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Methods

Saphenous vein grafts (SVGs) with single proximal and multiple distal anastomoses (m-
SVG) are often used for bypassing occluded coronary arteries in patients undergoing
coronary artery bypass graft (CABG) surgery.1=8 The use of m-SVG has been shown to
allow complete revascularization with limited SVG material necessary for multiple bypasses
in the increasingly complex patients with diffuse coronary artery disease or in those referred
for a repeat procedure, which constitutes a significant proportion of patients referred for
surgical coronary revascularization.1~8 Additionally, as it requires only 1 proximal
anastomosis, a m-SVG conduit permits shorter revascularization time compared with
multiple single SVG (s-SVG, single proximal and distal anastomoses) conduits in unstable
patients undergoing emergent or salvage CABG surgery.18

Although prior studies have evaluated the short- and long-term outcomes of patients
receiving m-SVG compared with s-SVG during CABG,1-8 most of these studies were small,
single-center investigations that did not have systematic angiographic follow-up, and almost
all preceded the current era, in which modern medical therapy and surgical advancements
have been shown to improve outcomes in patients undergoing CABG surgery. Accordingly,
the objectives of the present study were (1) to evaluate the differences in the patency of m-
SVG versus s-SVG conduits at 1 year and (2) to evaluate the differences in 5-year outcomes
of patients receiving m-SVG compared with those receiving only s-SVG during CABG
surgery.

Project of Ex-Vivo Vein Graft Engineering via Transfection (PREVENT) IV Trial and Patient

Population

The details of the PREVENT 1V trial and its findings have been published previously.®10 In
brief, PREVENT-IV was a phase-3, multicenter, randomized, double-blind, placebo-
controlled trial to assess the efficacy of edifoligide, an oligonucleotide decoy that binds to
and inhibits E2F transcription factors, and thereby was thought to prevent neointimal
hyperplasia and SVG failure. A total of 3014 patients undergoing primary CABG surgery
with at least 2 planned SVGs at 107 sites in the United States were randomly assigned
between August 2002 and October 2003 to receive ex vivo autologous vein graft treatment
with either edifoligide or placebo before implantation of these conduits. The first 2400
patients enrolled were scheduled to return for angiography 12 to 18 months after surgery.
Major exclusion criteria included prior cardiac or planned concomitant valve surgery
(because of the increased early mortality associated with these procedures), vasculitis or
another nonatherosclerotic cause of coronary artery disease, hypercoagulable state,
involvement in another investigational drug or device study within 30 days, or a comorbid
illness that would make 5-year survival unlikely. Institutional review board approval was
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obtained at all sites, and all patients gave written informed consent before participating. For
the purpose of this analysis, we included all patients enrolled in PREVENT-1V. Vein graft
conduits that had a single proximal anastomosis but >1 distal connection were regarded as
m-SVG. In PREVENT-1V, the use of m-SVG or s-SVG for coronary bypass was left to the
discretion of the surgeon.

Outcome Measures

The main angiographic outcome measure for this analysis was per-graft incidence of SVG
failure, defined as stenosis of 275% or occlusion of a vein graft assessed by quantitative
follow-up coronary angiography 12 to 18 months after surgery. Failure of any part of an m-
SVG was considered graft failure. Patients in the angiographic cohort who underwent
angiography for clinical reasons before 12 months had passed and met the above end point
did not have additional protocol angiography. Patients who died before angiography could
be performed were not included in the angiographic end point. Secondary angiographic end
points included per graft incidence of SVG occlusion. All angiograms in PREVENT-1V
were interpreted at the PERFUSE Angiographic Core Laboratory (Boston, MA) using
standard quantitative coronary angiographic techniques.

The main clinical end point for this analysis was the composite of death, M, or repeat
revascularization at 5 years. All patients were contacted via mail or telephone at 6 and 9
months and at 1, 2, 3, 4, and 5 years after CABG surgery. For those who reported a possible
MI or revascularization procedure, additional medical records were obtained from their
hospitals. All suspected Mls and revascularization procedures were adjudicated by a blinded
independent clinical events committee using prespecified criteria. Perioperative MI was
defined as a creatine kinase-MB (CK-MB) >10 times the upper limit of normal (ULN) or >5
times the ULN, with new Q waves longer than 30 ms in 2 contiguous leads, or, if
postoperative CK-MB samples were not available, new Q waves longer than 30 ms in 2
contiguous leads. Perioperative MI was diagnosed if CK-MB was elevated within 24 hours
of surgery when there was not an interval clinical event and when the elevation was not
attributable to a preoperative MI. Postoperative M1 was defined as either spontaneous (CK-
MB >2 times the ULN or new Q waves >30 ms in 2 contiguous leads), after percutaneous
coronary intervention (CK-MB >3 times the ULN or new Q waves >30 ms in 2 contiguous
leads), or after CABG surgery (CK-MB >10 times the ULN or >5 times the ULN with new
Q waves >30 ms in 2 contiguous leads). For patients for whom CK-MB samples and
electrocardiograms were not available, MI could be defined by the presence of myocardial
infarction, heart attack, or similar term in the medical record documenting that an M| had
occurred after the initial CABG surgery.

Statistical Analysis

All analyses were performed with SAS software (SAS Institute Inc, Cary, NC). Baseline
characteristics, surgery, and hospital care characteristics were summarized as frequencies
and percentages for categorical variables and as medians and 25th and 75th percentiles for
continuous variables. Differences in characteristics between patients with m-SVG and s-
SVG were assessed using the Wilcoxon rank-sum test (for continuous variables) and the Xz
or Fisher exact test (for categorical variables). All tests of significance were 2-tailed.
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For the per-graft end points of =275% stenosis and occlusion, general estimating equation
techniques were used to adjust for correlation between grafts within a patient. Covariates
adjusted for were those that were available before or at the time of CABG and included
weight, duration of surgery, harvest technique, target vessel quality, and graft quality. A P
value of <0.05 was considered statistically significant.

Cumulative event rates for the major adverse clinical outcomes were calculated using the
Kaplan-Meier method. The statistical significance of differences in outcomes between the 2
groups was assessed with the log-rank test. In addition, covariate adjusted analyses of
outcomes were assessed using the Cox proportional hazards model. Covariates adjusted for
were those that were available before or at the time of CABG and included age, sex, race,
history of congestive heart failure, creatinine clearance, recent MI (within 30 days of
enrollment), weight, height, diastolic blood pressure, on-pump surgery, length of surgery,
harvesting technique, and use of internal mammary artery (IMA) conduit. Hazard ratios
(HRs) and 95% confidence intervals (CIs) were calculated with the Cox model. Given that
there was no effect of edifoligide on SVG failure rate or on clinical outcomes in PREVENT-
IV, we did not adjust for treatment assignment in the evaluation of graft failure rates or
clinical events.

We also performed a number of sensitivity analyses. First, we evaluated per-graft failure and
occlusion rates in patients with good-quality distal targets. Second, we excluded patients
with emergent or emergent salvage procedures during their index CABG and evaluated the
composite of death, M, or revascularization in patients with and without m-SVG.
Furthermore, in order to provide insights into the relationship between m- and s-SVG failure
and outcomes, we evaluated an adjusted composite end point of death, M, or
revascularization in patients receiving follow-up angiography, dividing them into the
following groups: only s-SVG and =1 s-SVG failure; m-SVG with or without s-SVG with no
vein graft failure; m-SVG and s-SVG with =1 s-SVG failure but no m-SVG failure; m-SVG
with or without s-SVG with =1 m-SVG failure but no s-SVG failure; and m-SVG and s-SVG
with 21 m-SVG and =1 s-SVG failure (referent group s-SVG with no vein graft failure). For
this last analysis, events occurring before protocol angiography were excluded. Time to
event/censoring was calculated on the basis of time from protocol angiography.

All authors had full access to and take full responsibility for the integrity of the data. All
authors have read and agreed to the manuscript as written.

Baseline Characteristics, Surgical Features, and In-Hospital Care

Of 3014 patients enrolled in PREVENT 1V, 1045 (34.7%) had m-SVG during CABG (4.9%
only m-SVG, 29.8% both m-SVG and s-SVG) (Figure 1). Table 1 shows the baseline
characteristics of the 2 groups with and without m-SVG. The median age of patients in the 2
groups was similar with more men in the m-SVG group. These patients also had marginally
higher weight and height (perhaps because of the higher proportion of men). Most comorbid
conditions, including hypertension, diabetes mellitus, chronic lung disease, prior congestive
heart failure, prior stroke, prior peripheral and cerebrovascular disease, liver disease, renal
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insufficiency, cardiogenic shock, and prior cancer, did not differ significantly in the 2
groups. Patients with m-SVG had a statistically significant (but clinically insignificant)
lower diastolic blood pressure. Similarly, these patients had marginally lower left ventricular
ejection fraction and a higher prevalence of 2- or 3-vessel or left main coronary artery
disease, whereas there were no differences in other presenting features, such as heart rate,
systolic blood pressure, New York Heart Association class, and creatinine clearance between
the 2 groups.

Patients with m-SVG were more likely to have on-pump surgery with a longer duration of
cardiopulmonary bypass time, were more likely to have endoscopic SVG harvesting, and
had lower use of IMA as a conduit (Table 2). The quality of target vessels (graded as good,
fair, and poor) was similar in the 2 groups. Postoperative duration on a ventilator was longer
in the m-SVG group, with no difference in the intensive care unit or hospital length of stay.
The quality of the vein graft used for bypass was similar in the 2 cohorts. Use of evidence-
based medications was high and similar in the 2 groups.

Angiographic Results

In the overall PREVENT-1V population, the proportion of patients assigned to the
angiographic cohort was similar among patients with m-SVG and s-SVG (n = 826 [79%)]
and 1574 [80%], respectively). Within the cohort that was scheduled to return for
angiographic follow-up, the proportion that actually returned for angiography was similar in
patients with and without m-SVG (80% versus 79%) (Table 3).

Saphenous vein graft failure was lowest in patients with isolated s-SVG (41.6%), highest in
those with isolated m-SVG (50.6%), and intermediate in those with m- and s-SVG (46.0%).
One-year follow-up angiographic results revealed that the adjusted rates of SVG failure
(defined as stenosis =75%) and/or occlusion was higher for m-SVG compared with s-SVG.
A sensitivity analysis restricting our angiographic end points to only SVGs attached to a
good target vessel also showed higher per-graft failure rates for m-SVG compared with s-
SVG. There was no interaction between treatment assignment and s-SVG or m-SVG conduit
use in multivariate analysis.

Clinical Events

Of the clinical events evaluated in the PREVENT-IV study through 30 days, only
perioperative M1 was 40% higher in patients with an m-SVG (8.6% versus 12.0%), with no
difference in other events. Mortality at 30 days was low and similar (1.2%) in the 2 groups.

Five-year major adverse cardiac events are shown in Table 4. The use of m-SVG was
associated with a significantly higher incidence of the combined end point of death, Ml, or
revascularization and death or MI even after adjusting for differences in prognostically
important baseline variables and differences in IMA use. Furthermore, when we restricted
the analysis to the angiographic cohort, the composite of death, M, or revascularization
remained significantly higher in the m-SVG group, related mostly to the higher incidence of
perioperative MI (Table 5). Finally, when we evaluated the composite of death, M, or
revascularization in patients without emergent/emergent salvage CABG, our findings
remained consistent with the overall results (adjusted HR 1.15, 95% CI 1.01 to 1.32).
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Table 6 shows adjusted major adverse event rates for patients in various SVG groups in the
coronary angiographic cohort excluding events before the cardiac catheterization, and Figure
2 demonstrates the adjusted composite event rate of death, MI, or revascularization
(excluding events before coronary angiography). The adjusted composite rates were similar
for the groups with either s-SVG and those with m-SVG with or without s-SVG who had no
graft failure. In contrast, this event was significantly higher in patients with m-SVG and s-
SVG in whom =1 s-SVG failed, but without any failure of m-SVG, and in those with m-
SVG with or without s-SVG in whom >1 m-SVG failed, but without any failure of s-SVG.
The highest events were observed among patients who had both s-SVG and m-SVG and in
whom both types of vein graft failed.

Discussion

Study Findings

Our data suggest that roughly one third of patients undergoing their first CABG surgery
receive an m-SVG conduit. Patients who received a composite SVG during their first CABG
surgery were more likely to have these grafts fail and had a trend for higher death, Ml, or
repeat revascularization in the 5 years after surgery. Analyses of data from the angiographic
cohort suggest that any SVG failure was associated with poor outcomes. Perhaps the higher
clinical adverse event rates with the use of m-SVG were a reflection of higher vein graft
failure rates in the m-SVG group compared with the s-SVG group.

Comparisons With Prior Studies

Prior studies evaluating the short- and long-term patency and outcomes of m-SVG compared
with s-SVG18.11-15 have had disparate results, with some demonstrating excellent shortand
long-term patency®7:11-13 and others suggesting no difference®-14 or even worse815 long-
term patency with m-SVG. Studies that evaluated clinical events suggested contradictory
findings, similar to those seen for vein graft failure, with 1 study showing a survival
advantagel® and another showing no difference8 in survival between patients with m-SVG
and those with s-SVG. These differences in vein graft patency and outcomes were attributed
to variable patient mix, different levels of surgical expertise with the technique, variation in
surgical procedure and graft harvesting techniques, sequence of grafting, quality of native
vessels, and differences in the use of IMA conduits. Patency of m-SVGs has been shown to
be lower in diabetic patients, those with end-to-side versus side-to-side anastomosis, and
those with poor-quality target vessel, particularly when the most distal end-to-side
anastomosis was made to a vessel with poor rather than good target quality.11:13.16

Other differences between our study and previous studies may account for the lower patency
rates for m-SVG in our study. All of the above studies were single-center investigations
where surgeons had significantly greater expertise in and a preference for performing m-
SVG.1-811-16 |n PREVENT-IV, patients were enrolled at 107 sites across the United States
where preferences, expertise, and practice patterns likely differed significantly.®10 For
instance, the pump time for patients receiving m-SVG in our study was considerably longer
when compared with several of the single-center investigations.1~8:11-16 Unlike PREVENT-
IV, earlier studies did not have systematic collection of perioperative cardiac biomarkers to
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ascertain perioperative M1 or systematic follow-up angiography, which could have resulted
in significant bias favoring 1 group over the other. We defined m-SVG failure as failure of
any of the limbs of these grafts, a definition that was not consistently used in previous
studies. Almost all of the previous studies failed to account for the differences in IMA use, a
factor shown to be strongly linked with outcomes.1’

Clinical Implications

Limitations

Complete arterial revascularization during CABG surgery remains a highly desirable but
very optimistic goal, even in the current era.18 Thus, >1 SVG conduits continue to be used in
>95% of patients undergoing CABG surgery. Saphenous vein grafts remain more commonly
used than arterial grafts for emergent or salvage procedures where high starting flow is
desirable immediately or when arterial conduits have been exhausted by previous surgery or
are of poor quality. As noted above, m-SVGs offer several advantages, including
conservation of graft material, shorter time for revascularization, more complete
revascularization, and hemodynamic advantages that include higher flow velocity in the
proximal segment.1® More than 3 decades after its introduction,1-2 controversy plagues the
use of m-SVG conduits with studies providing contradictory information about long-term
patency and outcomes.1~8:11-16 Muych has been written about theoretical advantages of
various refinements in the use of m-SVG (eg, Y grafts versus sequential grafts, side-to-side
anastomosis to a small branch or poor-quality native artery, and end-to-side anastomosis to
larger major epicardial or good-quality vessel), but none of these refinements have been
uniformly tested in large numbers of patients.#11:16 Thus, the techniques relative to m-SVG
use remain variable and at the discretion of surgeons. The differences in graft patency and
clinical outcomes between prior studies and our data are likely a result of this variance in
clinical practice.

The use of m-SVG may be unavoidable in circumstances where graft material is limited.
However, in PREVENT-IV, the availability of graft material was less of an issue, yet one-
third of the patients received m-SVG, suggesting that many surgeons still prefer their use.
Rigorous evaluation and refinement of the current technique is needed so that long-term
patency of m-SVG can be improved in contemporary cardiac surgical practice with the
ultimate goal of improving patient outcomes. The higher failure rates of m-SVG (and poor
outcomes of vein graft failure in general) demonstrated in our study suggests that the use of
s-SVG should be preferred over m-SVVG when feasible. Although preliminary data have
supported the use of arterial conduits as composite grafts during CABG,13.14 no large study
has definitely proven their advantages. These hypotheses require testing in adequately
designed studies.

This retrospective, post hoc, observational analysis of the PREVENT-1V data should be
considered hypothesis generating. We did not formally correct for multiple comparisons.
The observational nature of the analysis limits inferences about causation. As with most
retrospective studies, some data were missing or incomplete, and the influence of this on the
study results cannot be ascertained. The influence of unmeasured confounders or long-term
adherence to guideline-based secondary prevention treatments on outcomes could not be
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evaluated. In multivariable analysis, we adjusted for harvesting technique to account for the
differences in the rate of endoscopic vein harvesting versus open technique among multiple
versus single distal target vein grafts. However, given recent data from PREVENT-1V
suggesting the association of endoscopic vein graft harvesting technique with higher vein
graft failure and worse outcomes than with open technique,2° the possibility that the
difference in harvesting techniques may have influenced vein graft failure as well as
outcomes cannot be entirely excluded. We did not have separate information on Y versus
sequential graft use. We also did not have information on the location of stenosis or
occlusion in m-SVGs. Lesions proximal to all distal anastomoses are intuitively more likely
to have an impact on adverse clinical events than those in the distal segment of sequential or
any single limb of Y m-SVGs. Inclusion of these 2 m-SVG groups together in the failed m-
SVG cohort is likely to have only biased our findings toward null (one would anticipate
better outcomes with failure of 1 distal attachment compared with failure of >1 distal
attachments). Finally, our findings are most applicable to patients undergoing their first
CABG surgery.

Conclusions

Compared with s-SVG conduits, the use of m-SVG conduits was associated with a higher
rate of 1-year vein graft failure in patients undergoing first CABG. The 5-year composite of
death, Ml (including perioperative Ml), or revascularization also tended to be higher in
patients receiving m-SVG. The trend toward worse clinical outcomes in patients with m-
SVG compared with those receiving s-SVG appeared to be related to the higher clinical
event rate associated with any SVG failure (m- or s-SVG), with higher m-SVG failure rates
translating into trends toward worse outcomes in patients with m-SVG. These findings
should stimulate further studies to identify why m-SVGs have a higher failure rate and to
better understand the most appropriate conduit to improve longterm graft patency and
clinical outcomes of patients undergoing CABG surgery. In the meantime, the use of s-SVG
over m-SVG should be encouraged when feasible.
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CLINICAL PERSPECTIVE

Saphenous vein grafts (SVGs) with single proximal and multiple distal anastomoses (m-
SVG), often used in patients undergoing coronary artery bypass graft (CABG) surgery,
allow complete revascularization with limited SVG material necessary for multiple
bypasses and permit shorter revascularization time compared with multiple single SVG
(s-SVG, single proximal and distal anastomoses) conduits in unstable patients undergoing
emergent or salvage CABG surgery. However, limited information exists on the
intermediate-term graft patency and 5-year clinical outcomes of patients receiving m-
SVG versus s-SVG during CABG in the current era. We studied the association of the use
of m-SVG versus s-SVG conduits with 1-year SVG failure (defined as >75%
angiographic stenosis) and 5-year clinical events (death; death or myocardial infarction;
and death, myocardial infarction, or revascularization) in 3014 patients undergoing their
first CABG surgery enrolled in the Project of Ex-vivo Vein Graft Engineering via
Transfection (PREVENT) IV trial. Of 3014 patients enrolled in PREVENT 1V, 1045
(34.7%) had =21 m-SVGs during CABG. We found that in patients undergoing first
CABG surgery, the use of m-SVG was associated with a higher 1-year vein graft failure
rate and trends toward worse clinical outcomes. Our data call for additional studies to
better understand the most appropriate conduit to improve long-term graft patency and
clinical outcomes of patients undergoing CABG surgery. In the meantime, these data
should encourage the use of s-SVG over m-SVG when feasible.
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Types of SVGs in CABG Patients
ms-SVG s + m-SVG Em-SVG

Figure 1.
Types of vein graft conduits used in PREVENT-IV patients. CABG indicates coronary artery

bypass surgery; m-SVG, saphenous vein graft with >1 distal target; and s-SVG, saphenous
vein graft with only 1 distal target.
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Figure 2.

Vein graft failure and outcomes in various patient subgroups. MACE indicates major adverse
cardiac event; MI, myocardial infarction; HR, hazard ratio; m-SVG, saphenous vein graft
with >1 distal target; Cl, confidence interval; and s-SVG, saphenous vein graft with only 1

distal target.
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Table 1
Baseline Characteristics
Overall No m-SVG m-SVGs
Characteristics (N =3014) (N =1969) (N =1045) P
Age, median, y (25th, 75th percentiles) 64 (56, 71) 63 (56, 70) 64 (56, 71) 0.406
Female sex, % 20.9 22.8 17.3 <0.001
Race, nonwhite, % 9.1 9.1 9.1 0.275
Weight, median, kg (25th, 75th percentiles) 88 (77, 100) 87 (76, 100) 89(77,101)  o46™
Height, median, cm (25th, 75th percentiles) 175(168,180) 174 (168,180) 175(168,180) go11*
Medical history, %
Hypertension 75.1 74.4 76.5 0.203
Diabetes mellitus 37.8 36.9 394 0.177
Current smoking 229 23.0 22.7 0.166
Hyperlipidemia 76.3 75.5 77.9 0.134
Chronic lung disease 15.8 15.6 16.1 0.728
Preoperative atrial fibrillation/flutter 7.0 6.6 7.8 0.204
M, any 422 422 42.4 0.899
MI within 3 mo 38.8 383 39.5 0.528
Prior PCI 0 0 0
Congestive heart failure 9.7 9.5 10.0 0.721
Prior stroke 55 5.8 49 0.296
PVD 12.2 12.0 12.6 0.635
Cerebrovascular disease 12.7 12.7 12.6 0.959
History of liver disease 1.8 1.8 1.8 0.936
Renal insufficiency 2.2 2.1 2.2 0.903
Cardiogenic shock 0.8 0.8 0.9 0.770
Cancer 8.2 8.5 7.7 0.429
Presenting features
Heart rate, median, bpm (25th, 75th percentiles) 70 (62, 80) 70 (62, 80) 71 (62, 80) 0.222%

SBP, median, mm Hg (25th, 75th percentiles) 134 (120, 149) 133 (120, 149) 134 (120,150) (o76*

DBP, median, mm Hg (25th, 75th percentiles) 75 (67, 82) 76 (66, 82) 74 (68, 82) 0.029
Peoperative NYHA class, % 0.374

| 40.2 40.7 37.3

1] 33.4 33.3 33.8

1l 18.0 17.9 18.8

v 8.4 8.1 10.2
LVEF, median, % (25th, 75th percentiles) 50 (40, 60) 50 (42, 60) 50 (40, 60) 0.018%
No. of diseased vessels <2 or left main 79.4 78.3 81.6 0.031
(>75% stenosis), %
Baseline creatinine, median, mg/dL 1.0(0.9,1.2) 1.0(0.9,1.2) 1.0(0.9,1.2) 0.049
(25th, 75th percentiles)
Creatinine clearance, median, mL/min 89 (70, 112) 88 (69, 112) 89 (70, 112) 0.724%

(25th, 75th percentiles)
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*
Non-parametric test.

DBP indicates diastolic blood pressure; LVEF, left ventricular ejection fraction; MI, myocardial infarction; m-SVG, saphenous vein graft with >1
distal target; NYHA, New York Heart Association; PCI, percutaneous coronary intervention; PVD, peripheral vascular disease; and SBP, systolic
blood pressure.
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Table 2
Surgery and Hospital Care
Overall No m-SVG m-SVGs
Characteristics (N =3014) (N =1969) (N =1045) P
Emergent/emergent salvage surgery 29 3.1 0.802
IMA graft 92.3 93.7 89.9 <0.001
Surgery duration, median, min (25th, 75th percentiles) 231 (193, 272) 226 (190, 267) 237 (201, 280) <0.001t
Cardiopulmonary bypass, % 78.9 4.7 86.8 <0.001
Duration of cardiopulmonary bypass, median, min 100 (79, 123) 97 (77, 121) 104 (82, 127) <0.001
(25th, 75th percentiles)
Endoscopic harvesting technique 58.4 55.7 63.5 <0.001
Postoperative duration, median (25th, 75th percentiles)
Ventilator, h 8 (5, 14) 7(5,13) 8 (5, 14) 0.025
Intensive care unit stay, h 26 (22, 47) 26 (22, 47) 26 (22, 48) 0.674
Hospital stay, d 6(5,8) 6(5,8) 6(5,8) 0.524
Worst target-artery quality 0.296
Good 43.0 42.8 43.3
Fair 359 35.3 37.1
Poor 212 219 19.6
Worst graft quality 0.474
Good 70.8 70.4 71.7
Fair 241 242 23.9
Poor 5.0 5.4 4.4
Medications continued at 30 d
Aspirin 90.5 91.2 89.3 0.094
Thienopyridine 219 22.8 20.2 0.109
ACE inhibitor 35.8 349 374 0.165
Angiotensin |1 receptor blocker 6.7 6.4 7.3 0.399
B-blockers 78.7 78.3 79.6 0.401
HMG-CoA reductase inhibitor 729 732 723 0.633

Page 16

m-SVG indicates saphenous vein graft with >1 distal target; IMA, internal mammary artery; ACE, angiotensin-converting enzyme; and MHG-CoA,

3-hydroxy-3-methylglutaryl-coenzyme A.
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