
UCLA
UCLA Previously Published Works

Title
Comparison of Sirolimus-Eluting Stents With Paclitaxel-Eluting Stents in Saphenous 
Vein Graft Intervention (from a Multicenter Southern California Registry)

Permalink
https://escholarship.org/uc/item/7f691557

Journal
The American Journal of Cardiology, 106(3)

ISSN
0002-9149

Authors
Lee, Michael S
Hu, Patrick P
Aragon, Joseph
et al.

Publication Date
2010-08-01

DOI
10.1016/j.amjcard.2010.03.030

Copyright Information
This work is made available under the terms of a Creative Commons Attribution 
License, availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7f691557
https://escholarship.org/uc/item/7f691557#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


c
f
l
A
c
a
i
2
i
e
a
n
S
d
a

c
C
B
o
V
C
s
M

0
d

Comparison of Sirolimus-Eluting Stents With Paclitaxel-Eluting
Stents in Saphenous Vein Graft Intervention (from a Multicenter

Southern California Registry)

Michael S. Lee, MDa,*, Patrick P. Hu, MDb, Joseph Aragon, MDc, Atman P. Shah, MDd,
Jared Oyama, MDa, Jashdeep Dhoot, MDa, Zahid Iqbal, BAa, Nathaniel Jones, BSc,

William Penny, MDe, Jonathan Tobis, MDa, Ehtisham Mahmud, MDb, and William French, MDf

This study was designed to compare the safety and efficacy of sirolimus-eluting stents
(SESs) to paclitaxel-eluting stents (PESs) in percutaneous intervention of saphenous vein
graft (SVG) lesions. SVGs develop atherosclerosis at high rates and often require repeat
revascularization. Percutaneous intervention with drug-eluting stents has become the pre-
ferred method of revascularization due to higher restenosis with bare metal stents and
increased morbidity and mortality with repeat coronary artery bypass grafting. We sought
to compare the rate of major adverse cardiac events and stent thrombosis between SESs
and PESs in patients undergoing SVG intervention. A multicenter analysis of 172 patients
with SVG lesions treated with SESs or PESs was performed. The 30-day and 1-year clinical
outcomes of 102 patients receiving SESs were compared to those of 70 patients receiving
PESs. There was no significant difference in baseline demographic, angiographic, and
procedural characteristics between the SES and PES treatment groups. There was no
statistical difference in major adverse cardiac events at 30 days and at 1 year (hazard ratio
[HR] 1.58, 95% confidence interval [CI] 0.77 to 3.23, log-rank p � 0.21). There was also no
difference in survival (HR 1.28, 95% CI 0.39 to 4.25, log-rank p � 0.69) or target vessel
revascularization (HR 2.54, 95% CI 0.84 to 7.72, log-rank p � 0.09). In conclusion, this
multicenter analysis of real-world patients demonstrated that SESs and PESs have similar
clinical outcomes when used in SVG intervention. © 2010 Elsevier Inc. All rights re-

served. (Am J Cardiol 2010;106:337–341)
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Despite improvements in percutaneous revascularization,
oronary artery bypass grafting (CABG) remains the pre-
erred method of revascularization in many patients with
eft main coronary artery, diffuse, and multivessel disease.
lthough the use of arterial conduits has improved out-

omes, saphenous vein grafts (SVGs) remain necessary for
dequate revascularization. Unfortunately, SVGs develop
ntimal abnormalities as soon as 1 year after CABG, and
5% are completely occluded by 5 years.1–3 Repeat CABG
s associated with increased operative mortality and periop-
rative myocardial infarction compared to first-time CABG
nd percutaneous SVG intervention.4,5 Therefore, percuta-
eous revascularization is often employed for treatment of
VG failure. Use of bare metal stents in SVGs results in a
ecrease in major cardiac events compared to angioplasty
lone but may not provide significant improvement in re-
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tenosis rates.6–8 The aim of this study was to compare the
fficacy and safety of paclitaxel-eluting stents (PESs) to
irolimus-eluting stents (SESs) in SVG interventions.

ethods

Patients who underwent SVG intervention with SESs
Cypher, Cordis Corp., Miami, Florida) or PESs (Taxus,
oston Scientific Corp., Natick, Massachusetts) from April
003 to December 2007 were included in this multicenter
etrospective analysis. Participating centers in this Southern
alifornia registry include UCLA Medical Center (Los An-
eles, California), Harbor-UCLA Medical Center (Tor-
ance, California), UCSD Medical Center (San Diego, Cal-
fornia), VA San Diego Healthcare System (San Diego,
alifornia), and Santa Barbara Cottage Hospital (Santa Bar-
ara, California). The institutional review boards approved
nalysis of this database.

SVG intervention was performed according to current
linical practice. All patients received aspirin 81 to 325
g/day indefinitely. After a loading dose of 300 or 600 mg,

lopidogrel was continued for �3 months. Cardiac enzymes
creatine kinase and creatine kinase-MB) were not routinely
easured after SVG intervention unless myocardial isch-

mia was clinically suspected.
Patient data including baseline clinical, angiographic,

nd procedural characteristics and clinical outcomes were

btained from medical records and entered into a database.

www.ajconline.org
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urveillance angiography was not performed unless clini-
ally indicated. Follow-up at 1 year was available in 96% of
atients.

The primary end point was 1-year major adverse cardiac
vents (MACEs), defined as death, nonfatal myocardial
nfarction, and target vessel revascularization (TVR). Death
as defined as death from any cause. Myocardial infarction
as defined as ischemic symptoms associated with an in-

rease of creatine kinase �2 times the upper limit of normal
alue with an increased MB fraction and troponin I level.
VR was defined as repeat revascularization (percutaneous
r surgical) for ischemia due to stenosis �50% of the
uminal diameter on follow-up angiogram anywhere within
he stent or SVG.

The Academic Research Consortium definition of stent
hrombosis was used.9 Definite/confirmed stent thrombosis
as defined as an acute coronary syndrome with angio-
raphic confirmation of stent thrombus or occlusion or
athological confirmation of acute stent thrombosis. Prob-
ble stent thrombosis was defined as any unexplained death
ithin 30 days or as target vessel myocardial infarction
ithout angiographic confirmation of thrombosis or other

dentified culprit lesion. Possible stent thrombosis was de-
ned as unexplained death after 30 days. Subacute stent

hrombosis included stent thrombosis occurring within 30
ays of percutaneous coronary intervention, late stent
hrombosis included those occurring 31 to 365 days after
ercutaneous coronary intervention, and very late stent
hrombosis included those occurring �365 days after the
ndex percutaneous coronary intervention.

Binary data were presented as counts and frequencies
nd were compared using chi-square or Fisher’s exact tests.
ontinuous data were expressed as mean � SD and com-
ared using Student’s t test. Freedom from clinical events
as calculated using the Kaplan-Meier method, and groups
ere compared using log-rank test. The following variables
ere entered into a stepwise Cox proportional hazard re-
ression model for 1-year MACEs: age of patient, gender,
ypertension, diabetes, chronic renal insufficiency (serum
reatinine �1.5 mg/dl), chronic obstructive pulmonary dis-
ase, peripheral arterial disease, presentation with myocar-
ial infarction, history of stroke, administration of glycop-

able 1
aseline clinical characteristics

ariable SES PES p Value
(n � 102) (n � 70)

ge (years), mean � SD 70 � 10 70 � 11 �0.95
en 88 (86%) 57 (81%) 0.40
iabetes 46 (45%) 37 (53%) 0.35
ypertension 86 (84%) 60 (86%) 0.83
hronic renal insufficiency 22 (22%) 17 (24%) 0.71
hronic obstructive pulmonary
disease

14 (14%) 11 (16%) 0.83

eripheral arterial disease 32 (31%) 16 (23%) 0.30
revious myocardial infarction 56 (55%) 36 (51%) 0.73
eft ventricular ejection fraction (%),
mean � SD

50 � 14 47 � 14 0.16

resentation with myocardial
infarction

28 (27%) 28 (40%) 0.10
otein IIb/IIIa antagonists, and stent type. A p value �0.05 (
as defined as statistically significant. Statistical analyses
ere performed using SAS 9.1 (SAS Institute, Cary, North
arolina).

esults

A total of 172 patients underwent SVG intervention
ith drug-eluting stents (102 patients treated with SESs

nd 70 patients treated with PESs). The SES and PES
roups were well matched with no significant differences
n baseline demographic, angiographic, and procedural
haracteristics (Tables 1 and 2). The SES and PES groups
ad a large proportion of patients with diabetes (45% vs
3%, p � 0.35) and previous myocardial infarction (55%
s 51%, p � 0.73).

At 30 days, MACEs occurred in 3 patients (2.9%) in the
ES group. One patient presented with acute myocardial

nfarction and died the following day from cardiogenic
hock. Another died unexpectedly on day 5 from probable
tent thrombosis and 1 patient had TVR on day 14 for
ersistent angina. MACEs did not occur in the PES group.

At 1 year, there was no significant difference between the
ES and PES groups in MACEs (hazard ratio [HR] 1.58,
5% confidence interval [CI] 0.77 to 3.23, log-rank p �
.21; Figure 1), survival (HR 1.28, 95% CI 0.39 to 4.25,
og-rank p � 0.69; Figure 2), TVR (HR 2.54, 95% CI 0.84
o 7.72, log-rank p � 0.09; Figure 3), and stent thrombosis
HR 2.12, 95% CI 0.59 to 3.65, log-rank p � 0.49). By Cox
egression analysis, chronic renal insufficiency was the only
ndependent predictor of 1-year MACEs (HR 2.2, 95% CI
.1 to 4.3, p � 0.03).

iscussion

The primary finding in this multicenter retrospective
tudy is that use of SESs and PESs was not associated with
ny significant difference in rates of MACE, survival, TVR,
nd stent thrombosis.

Direct head-to-head comparisons of SESs and PESs in
ative coronary intervention have shown equivalent rates of
ortality and myocardial infarction, but a lower risk of

estenosis and TVR in patients receiving SESs.9–13 The
tenting Of Saphenous Vein Grafts (SOS) trial compared
ESs to bare metal stents and found a decrease in restenosis
t a median follow-up of 36 months with no significant
ifference in mortality.14 The Reduction of Restenosis In
aphenous vein grafts with Cypher sirolimus-eluting stent

able 2
aseline angiographic and procedural characteristics

ariable SES PES p Value
(n � 102) (n � 70)

tents per patient 1.7 � 1.1 1.6 � 1.0 0.84
tent diameter (mm) 3.3 � 0.4 3.2 � 0.3 0.4
otal stent length (mm) 35 � 25 29 � 16 0.20
istal embolic protection 55 (54%) 40 (57%) 0.78
lycoprotein IIb/IIIa
antagonist

27 (26%) 18 (26%) �0.95

ntravascular ultrasound 4 (4%) 5 (7%) 0.49
ntra-aortic balloon pump 3 (3%) 2 (3%) �0.95
RRISC) trial compared SESs to bare metal stents and
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339Coronary Artery Disease/SES Versus PES in SVG Intervention
howed a decrease in restenosis at 6 months with no
ifference in mortality.15 However, at secondary analysis
n the Death and Events at Long-term follow-up AnalYsis:
xtended Duration of the Reduction of Restenosis In Sa-
henous vein grafts with Cypher stent (DELAYED RRISC)
rial, this decrease was lost and SESs were associated with
igher long-term mortality compared to bare metal stents at
median follow-up of 32 months.16 In this follow-up anal-
sis, incidence of very late stent thrombosis was believed to
lay a significant role in the increased mortality in the SES
roup. However, it remains unclear if one type of drug-
luting stent is more effective than the other in SVG inter-
entions due to a lack of head-to-head randomized clinical
rials.

Before the present investigation, only 2 smaller single-

Figure 1. Kaplan-Meier estimates of probability o

Figure 2. Kaplan-Meier estimates of probab
enter studies compared the use of SESs versus PESs in s
VG intervention.17,18 Our study is the largest and first
ulticenter investigation comparing SESs to PESs in SVG

ntervention in real-world patients. Chu et al17 prospectively
tudied 89 nonrandomized subjects and demonstrated no
ifference in MACEs and revascularization rates in the
ospital, at 30 days, and at 6 months. No early or late stent
hrombosis was observed in either group. Similarly, Gormez
t al18 studied 71 patients in a single-center retrospective
nalysis and found no significant difference in MACEs and
tent thrombosis 1 year after intervention. The results were
imilar because the 30-day rate of MACEs in our study
2.9% in SES group and 0% in PES group) was comparable
o those in the studies by Chu et al (2.1% in SES group and
% in PES group, p � 0.96) and Gormez et al (8% in SES
roup and 4.3% in PES group, p � 0.60.). Likewise, our

E-free survival in patients with SESs and PESs.

survival in patients with SESs and PESs.
tudy found no difference in TVR between the 2 stent types.
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Although multiple studies in native coronary arteries
ave reported similar early and late stent thrombosis rates
etween bare metal stents and drug-eluting stents,19–22 there
s evidence that drug-eluting stents may slightly increase
ery late stent thrombosis rates.23,24 In the DELAYED
RISC trial, very late stent thrombosis was implicated in

he higher long-term mortality observed in the SES group.16

he present study found no significant difference in rates of
tent thrombosis at 1 year, in agreement with the study by
ormez et al18 (0% in the SES group and 2.2% in the PES
roup, p � 0.65).

Limitations to this study included the relatively small
ample (although larger than in previous studies), nonran-
omized design, and short length of follow-up. Longer
ollow-up and a larger sample would have enabled evalua-
ion of very late stent thrombosis rates. Because periproce-
ural cardiac enzymes were not obtained after every percu-
aneous coronary intervention, the true incidence of
eriprocedural myocardial infarction was not known. Sur-
eillance angiography was not performed in all patients
nless there was a clinical suspicion of ischemia. Therefore,
he true rate of angiographic restenosis is unknown.
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