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First human experience with the 17-beta-estradiol-eluting stent: the Estrogen And
Stents To Eliminate Restenosis (EASTER) trial

A. Abizaid, et al.

Institute Dante Pazzanese of Cardiology, Av. Dr. Dante Pazzanese 500, Ibirapuera, Sao
Paulo, SP, Brazil. aabizaid@uol.com.br

OBJECTIVES: The purpose of the study was to examine the safety and efficacy of
17-beta-estradiol-eluting stent implantation on coronary de novo lesions.
BACKGROUND: Recent animal data indicate that local delivery of 17-beta-estradiol
promotes re-endothelialization, inhibits cell migration and proliferation, and prevents
restenosis. METHODS: A total of 30 consecutive patients underwent
17-beta-estradiol-eluting BiodVysio (Biocompatibles Ltd., London, United Kingdom)
stent implantation for the treatment of coronary de novo lesions. Clinical, angiographic,
and intravascular ultrasound (IVUS) analysis was performed at six-month follow-up.
RESULTS: All stents were successfully deployed and patients were discharged home
without clinical events. A total of two patients exceeded 50% intra-stent narrowing by
angiography, whereas no patients experienced edge restenosis. One patient had focal
intra-stent restenosis (60% diameter stenosis) with no symptoms and negative stress
test, whereas the other patient had diffuse restenosis, requiring target vessel
revascularization. No other patient experienced any major adverse cardiac event.
Follow-up IVUS revealed a neointimal hyperplasia volume of 32.3 +/- 16.4 mm(3),
whereas the stent volume was 143.7 +/- 43.7 mm(3), resulting in a neointimal volume
obstruction of 23.5 +/- 12.5%. None of the patients had > or =50% volume obstruction
by IVUS. CONCLUSIONS: Implantation of 17-beta-estradiol-eluted BiodVysio stents
appears feasible and safe, showing low rates of binary restenosis and revascularization.
These results warrant further confirmation with a large, randomized multicenter trial.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15028377
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Sirolimus-eluting stents inhibit neointimal hyperplasia in diabetic patients. Insights from
the RAVEL Trial

A. Abizaid, et al.

Institute Dante Pazzanese of Cardiology, Sao Paulo, Brazil. aabizaid@uol.com.br
Patients with diabetes mellitus have less favourable outcomes after percutaneous
coronary intervention (PCI) than non-diabetics. We performed a subgroup analysis of
the multicentre RAVEL trial to examine the impact of the sirolimus-eluting stent (SES)
on outcomes in diabetic patients. The RAVEL study randomized 238 patients to
treatment with either sirolimus-eluting or bare metal stents. Forty-four patients were
diabetic; 19 received sirolimus-eluting stents and 25 were treated with bare metal stents.
The differences in outcomes between diabetic and non-diabetic patients treated with
SES (n=101) were also assessed. Follow-up angiography was performed at 6 months.
Major adverse cardiac events (MACE) defined as death, myocardial infarction (Ml), or
target lesion revascularization (TLR) were analysed at 12-month follow-up. Six-month
in-stent late lumen loss was significantly lower for the diabetic SES than the bare stent
group (0.07+/-0.2 vs 0.82+/-0.5mm; P<0.001) and similar to that in non-diabetics treated
with SES (-0.03+/-0.27mm). There was zero restenosis in the SES groups (diabetic and



non-diabetic) compared to a 42% rate in the diabetic population assigned to bare metal
stents (P=0.001). After 12 months, there was one non-Q-wave MI and one non-cardiac
death in the diabetic SES group, while 12 patients in the bare metal stent group had
MACE (one death, two MI, nine TLR) (P=0.01)-an event-free survival rate of 90% vs
52%, respectively (P<0.01). There were no TLRs in both SES groups compared to 36%
rate in the diabetic bare metal stent group (P=0.007).Conclusion Diabetics treated with
SES were associated with a virtual abolition of neointimal proliferation and low event
rates at long-term follow-up.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14720526

Catheter Cardiovasc Interv (2004);61:392-5

Paclitaxel prevented restenosis in a totally occluded small vessel with in-stent
restenosis: a 9-month angiographic follow-up

A. F. Aboufares, et al.

Lenox Hill Heart and Vascular Institute, New York, New York 10021, USA.
aaboufares@cs.com

We present a case of a 57-year-old patient who underwent multiple percutaneous
coronary interventions for a lesion at the graft anastomosis to his first obtuse marginal
branch. After initial angiographic success with multiple treatment modalities (excluding
intravascular brachytherapy because of prior mantle radiation), restenosis or
reocclusion eventuated on each occasion. Two paclitaxel-coated stents were implanted
in this small vessel with diffuse in-stent restenosis and recurrent total occlusion.
Complete patency was documented on a 9-month angiographic follow-up.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14988902
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Comparison of clinical and angiographic outcome of sirolimus-eluting stent implantation
versus cutting balloon angioplasty for coronary in-stent restenosis

F. Airoldi, et al.

Emo Centro Cuore, Columbus Clinic, Interventional Cardiology Unit, San Raffaele
Hospital IRCCS, Milan, Italy.

Sixty in-stent restenotic lesions were treated with sirolimus-eluting stent implantation
and retrospectively compared with a group of matched lesions treated with cutting
balloon angioplasty. The results indicate a good safety profile of the procedure and a
57% reduction in the incidence of recurrent restenosis in comparison with cutting
balloon angioplasty.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15541251
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Elective sirolimus-eluting stent implantation for multivessel disease involving significant
LAD stenosis: one-year clinical outcomes of 99 consecutive patients--the Rotterdam
experience

C. A. Arampatzis, et al.

Department of Interventional Cardiology, Thoraxcenter, Erasmus Medical Center,



Rotterdam, The Netherlands.

The aim of this study was to evaluate the effectiveness of sirolimus-eluting stent (SES)
implantation for patients with multivessel disease, which included left anterior
descending artery (LAD) treatment. Since April 2002, SES has been utilized as the
device of choice for all interventions in our institution as part of the Rapamycin-Eluting
Stent Evaluated at Rotterdam Hospital (RESEARCH) registry. In the first 6 months of
enroliment, 99 consecutive patients (17.6% of the total population) were treated for
multivessel disease involving the LAD. The impact of SES implantation on major
adverse cardiac events (MACE) was evaluated. All the patients received SES in the
LAD. Additional stent implantation in the right coronary artery, the left circumflex, or in
all three major vessels was attempted successfully in 32 (32%), 51 (52%), and 16 (16%)
of the treated patients respectively. During a mean follow-up of 360 +/- 59 days (range,
297-472 days), we had one death, one non-Q-wave myocardial infarction, and eight
patients required subsequent intervention. The event-free survival of MACE at 1 year
was 85.6%. SES implantation for multivessel disease in a consecutive series of patients
is associated with low incidence of adverse events. The reported results are related
predominantly to the reduction in repeat revascularization.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgizcmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15343568
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Elective sirolimus-eluting stent implantation for left main coronary artery disease:
six-month angiographic follow-up and 1-year clinical outcome

C. A. Arampatzis, et al.

Department of Interventional Cardiology, Thoraxcenter, Erasmus Medical Center,
Rotterdam, The Netherlands.

The effectiveness of sirolimus-eluting stent (SES) implantation in patients treated
electively for left main (LM) stenoses has not been yet ascertained. The present study
reports on the clinical and angiographic outcome of 16 consecutive patients treated
electively for de novo stenoses in the LM. The impact of SES implantation on major
adverse cardiac events was evaluated. Mean age was 65 +/- 11 years. Unprotected LM
was present in nine (56%), and eight patients (50%) received stents extending into both
the left anterior descending and circumflex arteries for stenoses of the distal left main
bifurcation. In-house mortality and reintervention rate was zero. One patient developed
a non-Q-wave myocardial infarction related to the index procedure. At 1-year clinical
follow-up, there were no deaths or further myocardial infarctions; one (6%) patient
required target lesion revascularization. A total of 12 patients (75%) underwent 6-month
angiographic follow-up with a late lumen loss of 0.04 +/- 0.65 mm and one focal
restenosis (8% of patients). Elective SES implantation for LM disease was associated
with zero mortality and a very low incidence of additional major adverse events at 1
year.



D. Ardissino, et al.

Division of Cardiology, Ospedale Maggiore, University of Parma, Italy.
cardiologia.parma@ao.pr.it

CONTEXT: Percutaneous coronary revascularization of small vessels is associated with
a high restenosis rate. Sirolimus-eluting stents reduce restenosis in simple and
previously untreated lesions of large coronary arteries, but their outcomes in small
vessels have not been adequately investigated. OBJECTIVE: To determine whether
sirolimus-eluting stents are associated with a reduced 8-month rate of angiographic
restenosis in comparison with an uncoated stent. DESIGN, SETTING, AND PATIENTS:
This was a randomized, multicenter, single-blind, prospective trial performed with 257
patients undergoing percutaneous coronary revascularization for ischemic heart disease,
and who had a previously untreated atherosclerotic lesion located in a small segment
with a diameter of 2.75 mm or less, in 20 Italian centers between August 2002 and
December 2003. INTERVENTION: Patients were randomly assigned to receive a
sirolimus-eluting stent (129 patients) or an uncoated stent having an identical
architecture and radiographic appearance (128 patients). MAIN OUTCOME
MEASURES: The primary end point was the 8-month binary in-segment restenosis rate;
secondary end points included procedural success and the 8-month rate of major
adverse cardiac and cerebrovascular events. RESULTS: The mean (SD) reference
diameter of the treated segment was 2.2 (0.28) mm); the lesion length, 11.84 (6.15) mm.
After 8 months, the binary in-segment restenosis rate was 53.1% (60/113) in the
patients receiving an uncoated stent and 9.8% (12/123) in those receiving a
sirolimus-eluting stent (relative risk [RR], 0.18; 95% confidence interval [CI], 0.10-0.32;
P<.001). Fewer patients randomized to sirolimus-eluting stents experienced major
adverse cardiac events (12/129 [9.3%)] vs 40/128 [31.3%]; RR, 0.30; 95% CI, 0.15-0.55;
P<.001) mainly because of a reduction in target lesion revascularization (9/129 [7%] vs
27/128 [21.1%]; RR, 0.33; 95% ClI, 0.14-0.70; P =.002) and myocardial infarction (2/129
[1.6%] vs 10/129 [7.8%]; RR, 0.20; 95% CI, 0.01-0.93; P =.04). CONCLUSION: The use
of sirolimus-eluting stents to treat atherosclerotic lesions in small coronary arteries
reduces restenosis and may also reduce major adverse cardiac events.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15585732
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A hierarchical Bayesian meta-analysis of randomised clinical trials of drug-eluting stents
M. N. Babapulle, et al.

Division of Cardiology, Royal Victoria Hospital/McGill University Health Center, Montreal,
Quebec, Canada.

BACKGROUND: Drug-eluting stents (DES) are associated with lower restenosis rates
than bare-metal stents (BMS), but the benefits and safety of the new devices have not
been systematically quantified across different trials. We undertook a meta-analysis of
randomised trials comparing BMS and stents eluting sirolimus or paclitaxel. METHODS:
A systematic literature search aimed to identify all randomised clinical trials with 6-12
months of clinical follow-up. Results were pooled by a hierarchical Bayesian
random-effects model with prespecified stratification for drug and the presence of carrier
polymer. The primary outcomes examined were rates of death, myocardial infarction,
target-lesion revascularisation, major adverse cardiac events (death, myocardial



infarction, and target-vessel revascularisation), and angiographic restenosis.
FINDINGS: We identified 11 eligible trials involving 5103 patients. The pooled mortality
rates were low for both DES and BMS with no evidence of any difference between them
(odds ratio 1.11 [95% credible interval 0.61-2.06]). Pooled rates of myocardial infarction
showed no between-group difference (0.92 [0.65-1.25]). The rate of major adverse
cardiac events was 7.8% with DES and 16.4% with BMS (0.42 [0.32-0.53]), and the
angiographic restenosis rates were also lower for DES (8.9% vs 29.3%; 0.18
[0.06-0.40]). The pooled rates of major adverse cardiac events for each DES type and
the respective BMS were: for sirolimus, 6.8% versus 21.0% (0.28 [0.17-0.41]); for
polymer-based paclitaxel 8.7% versus 16.7% (0.47 [0.25-0.71]); and for
non-polymer-based paclitaxel 7.7% versus 9.5% (0.64 [0.42-1.00]). We did not observe
higher rates of edge restenosis, stent thrombosis, or late incomplete stent apposition
with DES, although the credible intervals were wide. INTERPRETATION:
Sirolimus-eluting and polymeric paclitaxel-eluting stents are effective at decreasing
rates of angiographic restenosis and major adverse cardiac events compared with BMS.
However, there is no evidence that they affect mortality or myocardial-infarction rates.
They also appear to be safe in the short to medium term, although definitive conclusions
are not possible. Larger studies with longer follow-up are needed to define better the
role of these new devices.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15313358
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Usefulness of high-pressure post-dilatation to optimize deployment of drug-eluting
stents for the treatment of diffuse in-stent coronary restenosis

D. J. Blackman, et al.

Department of Cardiology, John Radcliffe Hospital, Oxford, United Kingdom.
Drug-eluting stents (DESs) may represent a simple, effective treatment for in-stent
restenosis (ISR); however, the underexpansion of stents is a significant cause of target
vessel failure. It was hypothesized that high-pressure postdilatation would be necessary
to optimize DES expansion and minimize the risk for restenosis when treating patients
with ISR. Fifteen patients with diffuse ISR were treated by predilatation (including
cutting balloons), DES deployment, and high-pressure postdilatation, with the
measurement of luminal and stent dimensions by intravascular ultrasound after each



Department of Cardiology/Angiology, Heart Center Siegburg, Germany.
L.Buellesfeld@khsu.de

ABT-578 is a new synthetic analog of rapamycin, designed to inhibit smooth muscle cell
proliferation-a key contributor to restenosis-by blocking the function of the mTOR cell
cycle regulatory protein. Given these pharmacodynamics, ABT-578 was considered
beneficial for intracoronary delivery to arrest the process responsible for neointimal
hyperplasia after angioplasty and stenting. Consequently, the ABT-578-eluting
ENDEAVOR stent system has been created, representing a potential new alternative for
treating patients with coronary heart disease. In order to evaluate safety, feasibility and
efficacy of this stent design, the ENDEAVOR clinical program has been started,
including three randomized clinical trials. ENDEAVOR 1 is the first-in-man trial including
100 patients with native de novo coronary lesions. The 4-month follow-up data, recently
presented, demonstrated safety and feasibility of this new drug-eluting stent (DES)
concept with a 4-month MACE (major adverse cardiac events) rate of 2.0%. In order to
evaluate this stent system in a larger patient population as well as more complex lesion
subsets, the multicenter study ENDEAVOR Il has been started including a total of 1,200
patients. The enrollment of this study was completed in January 2004. The aim of the
US multicenter study ENDEAVOR lll is a head-to-head comparison of the ENDEAVOR
ABT-578-eluting stent system with the already approved sirolimus-eluting Cypher stent
in 369 patients. If the results of both pivotal studies ENDEAVOR Il and Il confirm the
efficacy of the ENDEAVOR stent design observed so far, the ENDEAVOR stent will be
established as a new and promising contender in the field of DES.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15054589
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Intraprocedural stent thrombosis during implantation of sirolimus-eluting stents

A. Chieffo, et al.

San Raffaele Hospital, Milan, Italy.

BACKGROUND: Intraprocedural stent thrombosis (IPST) is a rare event (<0.01% in our
experience with bare metal stents), with the exception of specific settings such as acute
myocardial infarction, thrombus-containing lesions, and dissections. We report the
occurrence of this event during elective implantation of sirolimus-eluting stents.
METHODS AND RESULTS: Between April 2002 and August 2003, 670 patients with
1362 lesions were treated with Cypher (Cordis, Johnson and Johnson Co)
sirolimus-eluting stent implantation in San Raffaele Hospital and EMO Centro Cuore
Columbus. Diabetes mellitus was present in 142 patients (21%), and 164 (24.5%) had
unstable angina. Pretreatment with glycoprotein llb/llla (GP lIb/llla) inhibitors was
carried out in 235 patients (35%). Total stent length per vessel was 42.9+/-28.3 mm.
IPST occurred in 5 patients (0.7%). None of the patients with IPST were pretreated with
GP lIb/llla inhibitors. Using univariate exact logistic regression, only total stent length
per vessel, in millimeters (exact OR, 1.03; 95% CI, 1.011 to 1.046; P=0.0028), was
associated with the occurrence of IPST. CONCLUSIONS: Stent length was associated
with the occurrence of IPST. Particular attention will need to be directed to this potential
complication when long sirolimus-eluting stents are being used.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15148281
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Early and mid-term results of drug-eluting stent implantation in unprotected left main

A. Chieffo, et al.

San Raffaele Hospital, Milan, Italy.

BACKGROUND: The safety and efficacy of percutaneous coronary intervention in
unprotected left main (ULM) coronary arteries are still a matter of debate. METHODS
AND RESULTS: All consecutive patients who had a sirolimus-eluting stent (Cypher,
Cordis, Johnson and Johnson Co) or a paclitaxel-eluting stent (Taxus, Boston Scientific)
electively implanted in de novo lesions on unprotected left main were analyzed. Patients
treated with a drug-eluting stent (DES) were compared with the historical group of
consecutive patients treated with bare metal stent (BMS). Eighty-five patients were
treated with DES; 64 had BMS implantation. Patients treated with DES had lower
ejection fractions (51.1+/-11% versus 57.4+/-13%, P=0.002) and were more often
diabetics (21.2% versus 10.9%, P=0.12) with more frequent distal left main involvement
(81.2% versus 57.8%, P=0.003). Furthermore, in the DES group, smaller vessels
(3.33+/-0.6 versus 3.7+/-0.7 mm, respectively; P=0.0001) with more lesions (2.94+/-1.6
versus 2.25+/-1.3, P=0.004) and vessels (2.03+/-0.69 versus 1.8+/-0.72, P=0.05) were
treated with longer stents (24.3+/-12 versus 15.8+/-8.6 mm, P=0.0001). Despite the
higher-risk patients and lesion profiles in the DES group, the incidence of major cardiac
events at a 6-month clinical follow-up was lower in the DES than in the BMS group
(20.0% versus 35.9%, respectively; P=0.039). Moreover, cardiac deaths occurred in 3
DES patients (3.5%), as compared with 6 (9.3%) in the BMS group (P=0.17).
CONCLUSIONS: In this early experience with DES in unprotected left main, this
procedure appears safe with favorable and improved clinical results as compared with
historical control subjects with a BMS. A randomized study comparing surgery appears
justified at present.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio



2571 dollars per patient with SESs, aggregate 1-year costs remained 309 dollars per
patient higher. The incremental cost-effectiveness ratio for SES was 1650 dollars per
repeat revascularization event avoided or 27,540 dollars per quality-adjusted year of life
gained, values that compare reasonably with other accepted medical interventions.
Under updated treatment assumptions regarding available stent lengths and duration of
antiplatelet therapy, use of SESs was projected to reduce total 1-year costs compared
with BMSs. CONCLUSIONS: Although use of SESs was not cost-saving compared with
BMS implantation, for patients undergoing percutaneous coronary intervention of
complex coronary stenoses, their use appears to be reasonably cost-effective within the
context of the US healthcare system.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15262844
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Single-digit target vessel revascularization in multivessel coronary interventions with
sirolimus-eluting stents: goodbye to coronary bypass grafting

A. Colombo

EMO Centro Cuore Columbus and San Raffaele Hospitals, Milan, Italy.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15343569
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Randomized study to evaluate sirolimus-eluting stents implanted at coronary bifurcation
lesions

A. Colombo, et al.

EMO Centro Cuore Columbus, Milan, Italy.

BACKGROUND: A sirolimus-eluting stent (Cypher, Cordis Corp) has been reported to
markedly decrease restenosis in selected lesions; higher-risk lesions, including
coronary bifurcations, have not been studied. METHODS AND RESULTS: This
prospective study evaluated the safety and efficacy of sirolimus-eluting stents for
treatment of coronary bifurcation lesions. Patients were randomly assigned to either
stenting of both branches (group A) or stenting of the main branch with provisional
stenting of the side branch (SB) (group B). Eighty-five patients (86 lesions) were
enrolled. There was 1 case of unsuccessful delivery of any device at the bifurcation site.
Given the high crossover, more lesions were treated with 2 stents (n=63) than with
stent/balloon (n=22). Clinical follow-up at 6 months was completed in all patients and
angiographic follow-up in 53 patients in group A (85.5%) and 21 in group B (95.4%).
One patient died suddenly 4.5 months after the procedure. There were 3 cases of stent
thrombosis (3.5%). The total restenosis rate at 6 months was 25.7%, and it was not
significantly different between the double-stenting (28.0%) and the provisional
SB-stenting (18.7%) groups. Fourteen of the restenosis cases occurred at the ostium of
the SB and were focal. Target lesion revascularization was performed in 7 cases; target
vessel failure occurred in 15 cases (17.6%). CONCLUSIONS: These results are an
improvement compared with historical controls using bare metal stents. Restenosis at
the SB remains a problem. At this time, no statement can be made regarding the most
appropriate technique to use when treating bifurcations with the Cypher stent.
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio



n&list_uids=14981005
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Angiographic results of the first human experience with everolimus-eluting stents for the
treatment of coronary lesions (the FUTURE I trial)

R. A. Costa, et al.

Cardiovascular Research Foundation and Columbia University Medical Center, New
York, New York 10022, USA.

The purpose of this study was to report the angiographic findings of the first human
evaluation of the everolimus-eluting stent (EES) for the treatment of noncomplex
coronary lesions. Forty-two patients with de novo coronary lesions (2.75 to 4.00 mm
vessels; lesion length, <18 mm) were prospectively randomized in a 2:1 ratio to receive
either the EES (n = 27) or a metallic stent (n = 15). Baseline clinical and angiographic
characteristics were similar among both groups. At 6-month follow-up, EES had a lower
in-stent late lumen loss (0.10 +/- 0.22 vs 0.85 +/- 0.32 mm, p <0.0001) and in-segment
diameter stenoses (20.7 +/- 12.3% vs 37.0 +/- 15.8%, p = 0.002). There was no in-stent
restenosis with EES; however, 1 focal distal edge restenosis was present. There was 1
in-stent and 1 in-segment (proximal edge) restenosis in the metallic stent group. There
was no stent thrombosis or aneurysm formation at follow-up in either group.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15619406
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Rapamycin-eluting stents for the treatment of unprotected left main coronary disease
J. S. de Lezo, et al.

Reina Sofia Hospital, University of Cordoba, Cordoba, Spain. grupo_corpal@arrakis.es
BACKGROUND: Conventional bare stents have been used to treat unprotected left
main (LM) coronary artery stenosis. However, restenosis remains the main limitation.



restenosis at any site. Target lesion revascularization was 1/52 (2%). CONCLUSIONS:
Although longer-term follow-up studies are needed, the tailored treatment of coronary
lesions located at the LM by overexpanded RES is feasible and safe. Midterm results
seem promising, which might help to shift the orientation of patient management from
surgical to percutaneous revascularization.
http://www.ncbi.nim.nih.gov/entrez/query.fcgizcmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15389236
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Very long sirolimus-eluting stent implantation for de novo coronary lesions

M. Degertekin, et al.

Department of Interventional Cardiology, Thoraxcentre, Erasmus MC, Rotterdam, The
Netherlands.

Long-length stenting has a poor outcome when bare metal stents are used. The safety
and efficacy of the sirolimus-eluting stent (SES) in long lesions has not been evaluated.
Therefore, the aim of the present study was to evaluate the clinical and angiographic
outcomes of SES implantation over a very long coronary artery segment. Since April
2002, all patients treated percutaneously at our institution received a SES as the device
of choice as part of the Rapamycin Eluting Stent Evaluated At Rotterdam Cardiology
Hospital (RESEARCH) registry. During the RESEARCH registry, stents were available
in lengths of 8, 18, and 33 mm. The present report includes a predefined study
population consisting of patients treated with >36-mm-long stented segments. Patients
had a combination of >or=2 overlapping stents at a minimum length of 41 mm (i.e., one
33-mm SES overlapping an 8-mm SES) to treat native de novo coronary lesions. The
incidence of major cardiac adverse events (death, nonfatal myocardial infarction, and
target lesion revascularization) was evaluated. The study group comprised 96
consecutive patients (102 lesions). Clinical follow-up was available for all patients at a
mean of 320 days (range 265 to 442). In all, 20% of long-stented lesions were chronic
total occlusions, and mean stented length per lesion was 61.2 +/- 21.4 mm (range 41 to
134). Angiographic follow-up at 6 months was obtained in 67 patients (71%). Binary
restenosis rate was 11.9% and in-stent late loss was 0.13 +/- 0.47 mm. At long-term
follow-up (mean 320 days), there were 2 deaths (2.1%), and the overall incidence of
major cardiac events was 8.3%. Thus, SES implantation appears safe and effective for
de novo coronary lesions requiring multiple stent placement over a very long vessel
segment.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15050483
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Relation of intimal hyperplasia thickness to stent size in paclitaxel-coated stents

E. Escolar, et al.

Department of Medicine, University of Ulsan College of Medicine, Seoul, South Korea.
To determine the relation of intimal hyperplasia thickness to stent size in nonpolymeric
paclitaxel-coated stents, intravascular ultrasound was performed after stent implantation
and at 6 months. Similar to bare metal stents, this study demonstrated that intimal
hyperplasia thickness is independent of stent size. There was no deleterious effect of
the increased concentration associated with using the same stent design in a smaller



artery, and these results suggested that stent strut density may be a more important
concept than drug concentration.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15246900
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One-year clinical results with the slow-release, polymer-based, paclitaxel-eluting
TAXUS stent in patients with diabetes mellitus

A. V. Finn and H. K. Gold
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15381668
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Contribution of stent underexpansion to recurrence after sirolimus-eluting stent
implantation for in-stent restenosis

K. Fujii, et al.

Cardiovascular Research Foundation, Lenox Hill Heart and Vascular Institute, New York,
NY 10021, USA.

BACKGROUND: We used intravascular ultrasound (IVUS) to evaluate recurrence after
sirolimus-eluting stent (SES) implantation treatment of in-stent restenosis (ISR).
METHODS AND RESULTS: Forty-eight ISR lesions (41 patients with objective
evidence of ischemia) were treated with SES. Recurrent ISR was identified in 11 lesions
(all focal); repeat revascularization was performed in 10. These were compared with 16
patients (19 lesions) without recurrence as documented by angiography. Nine of 11
recurrent lesions had a minimum stent area (MSA) <5.0 mm2 versus 5 of 19
nonrecurrent lesions (P=0.003); 7 of 11 recurrent lesions had an MSA <4.0 mm2 versus
4 of 19 nonrecurrent lesions (P=0.02); and 4 of 11 recurrent lesions had an MSA <3.0
mm?2 versus 1 of 19 nonrecurrent lesions (P=0.03). A gap between SESs was identified
in 3 of 11 recurrences versus 1 of 19 nonrecurrent lesions. CONCLUSIONS: Stent
underexpansion is a significant cause of failure after SES implantation treatment of ISR.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14993129
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Inhibition of restenosis with a paclitaxel-eluting, polymer-free coronary stent: the
European evalUation of pacliTaxel Eluting Stent (ELUTES) trial

A. Gershlick, et al.

Department of Cardiology, University Hospitals of Leicester, Glenfield Hospital,
Leicester, UK.

BACKGROUND: The use of a stent to deliver a drug may reduce in-stent restenosis.
Paclitaxel interrupts the smooth muscle cell cycle by stabilizing microtubules, thereby
arresting mitosis. METHODS AND RESULTS: On the basis of prior animal studies, the
European eval Uation of the pacliTaxel Eluting Stent (ELUTES) pilot clinical trial
(n=190) investigated the safety and efficacy of V-Flex Plus coronary stents (Cook Inc)
coated with escalating doses of paclitaxel (0.2, 0.7, 1.4, and 2.7 microg/mm?2 stent
surface area) applied directly to the abluminal surface of the stent in de novo lesions
compared with bare stent alone. The primary efficacy end point was angiographic



percent diameter stenosis at 6 months. At angiographic follow-up, percent diameter
stenosis was 33.9+/-26.7% in controls (n=34) and 14.2+/-16.6% in the 2.7-microg/mm2
group (n=31; P=0.006). Late loss decreased from 0.73+/-0.73 to 0.11+/-0.50 mm
(P=0.002). Binary restenosis (> or =50% at follow-up) decreased from 20.6% to 3.2%
(P=0.056), with no significant benefit from intermediate paclitaxel doses. Freedom from
major adverse cardiac events in the highest (effective) dose group was 92%, 89%, and
86% at 1, 6, and 12 months, respectively (P=NS versus control). No late stent
thromboses were seen in any treated group despite clopidogrel treatment for 3 months
only. CONCLUSIONS: Paclitaxel applied directly to the abluminal surface of a bare
metal coronary stent, at a dose density of 2.7 microg/mmz2, reduced angiographic
indicators of in-stent restenosis without short- or medium-term side effects.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14744971
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Vascular brachytherapy versus sirolimus eluting stents for the treatment of in-stent
restenosis: a prospective registry

J. J. Goy, et al.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15547043
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Rapamycin analogs for stent-based local drug delivery. Everolimus- and
tacrolimus-eluting stents

E. Grube and L. Buellesfeld

Department of Cardiology/Angiology, Heart Center Siegburg, Germany.
GrubeE@khsu.de

The inhibitory action of the sirolimus-like agent everolimus on smooth muscle cell
proliferation, evidenced in animal models, has triggered the interest in everolimus as
stent coating for local inhibition of in-stent restenosis. For preclinical and clinical
evaluation of safety and efficacy of an everolimus-eluting stent design, a new stent has
recently been introduced by Biosensors International Inc, covered by a resorbable
"composite" coating, that contains the immunosuppressive drug within a
polyhydroxyacid biodegradable polymer matrix with roughly equal resorption rates.
FUTURE I, the feasibility trial of this new stent concept, revealed a 30-day MACE (major
adverse cardiac events) rate of 0% as well as a restenosis rate of 0% at 6-month
follow-up in a total of 32 patients included. The more sensitive QCA (quantitative
computerized analysis) and IVUS (intravascular ultrasound) parameters showed an
88% reduction of in-stent late loss and an 87% reduction of the neointimal volume.
Adding a second feasibility trial including diabetics, the multicenter trial FUTURE Il
confirmed the initial beneficial findings of FUTURE 1 in a total of 64 patientsina 1: 2
randomization to a bare metal control stent. Based on these results, the FUTURE
program has now been expanded by Guidant with two large-scale multicenter studies,
FUTURE Il and IV, which evaluate this stent design in a larger patient population.
Furthermore, FUTURE IV is addressed to demonstrate the non-inferiority of this stent
concept in a head-to-head comparison to an approved drug-eluting stent (DES) concept.
In contrast to everolimus, tacrolimus is a well-known potent antiproliferative agent,



already used in various therapeutic areas. Preclinical studies on tacrolimus-eluting
stents for treatment of native coronary artery lesions demonstrated safety and efficacy
of this stent concept with significant reduction of neointimal proliferation within the
implanted study stents. However, the clinical trial program of the first tacrolimus-eluting
stent system in the treatment of native coronary lesions (PRESENT I, 1) and saphenous
vein graft lesions (EVIDENT) failed to prove the clinical benefit of the stent systems
tested and demonstrated the impact of specific stent designs, especially the drug carrier
characteristics, on the patient outcome. The progressive PRESET study, evaluating a
directly coated tacrolimus-eluting stent, will provide important insights, that will clarify
the potential of tacrolimus for prevention of neointimal proliferation in clinical practice
without being affected by any additional artificial surface compounds.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15054588
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High-dose 7-hexanoyltaxol-eluting stent with polymer sleeves for coronary
revascularization: one-year results from the SCORE randomized trial

E. Grube, et al.

GrubeE@aol.com <GrubeE@aol.com>

OBJECTIVES: The Study to COmpare REstenosis Rate between QueST and
QuaDDS-QP2 (SCORE) trial was a multicenter, randomized, open-label trial comparing
the safety and performance of 13- and 17-mm QuaDDS stents (n = 126) (Quanam
Medical Corp., Santa Clara, California/Boston Scientific Corp., Natick, Massachusetts)
versus uncoated control stents (n = 140) in focal, de novo coronary lesions.
BACKGROUND: The pioneering drug-delivery QuaDDS stent used four to six acrylate
polymer sleeves, each loaded with 800 microg of the paclitaxel derivative
7-hexanoyltaxol. METHODS: Clinical end points were assessed at 1, 6, and 12 months
post procedure. Quantitative coronary angiography and intravascular ultrasound were



BACKGROUND: Everolimus, an active immunosuppressive and antiproliferative agent
of the same family as sirolimus (rapamycin), has demonstrated significant reduction of
neointimal proliferation in animal studies. The First Use To Underscore restenosis
Reduction with Everolimus (FUTURE) | trial was the first in-human experience to
evaluate the safety and efficacy of everolimus-eluting stents (EES), coated with a
bioabsorbable polymer, compared with bare metal stents (BMS). METHODS AND
RESULTS: FUTURE | was a prospective, single-blind, randomized trial that enrolled 42
patients with de novo coronary lesions (EES 27, BMS 15). Patient and lesion
characteristics were comparable between the groups. Major adverse cardiac event
rates were low at 30 days and 6 months, without any early or late stent thrombosis for
either group (P=NS). Between 6 and 12 months, there were no additional reports of
major adverse cardiac events. The 6-month angiographic in-stent restenosis rate was
0% versus 9.1% (1 patient) (P=NS), with an associated late loss of 0.11 mm versus
0.85 mm (P<0.001), and the in-segment restenosis rate was 4% (1 patient) and 9.1% (1
patient) (P=NS) for EES and BMS, respectively. Intravascular ultrasound analysis
revealed a significant reduction of percent neointimal volume in EES compared with
BMS (2.9+/-1.9 mm3/mm versus 22.4+/-9.4 mm3/mm, P<0.001). There was no late
stent malapposition in either group. The safety and efficacy of the EES appeared to be
sustained at 12 months. CONCLUSIONS: In this initial clinical experience, EES with
bioabsorbable polymer demonstrated a safe and efficacious method to reduce in-stent
neointimal hyperplasia and restenosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15123533
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Randomized, double-blind, placebo-controlled trial of oral sirolimus for restenosis
prevention in patients with in-stent restenosis: the Oral Sirolimus to Inhibit Recurrent
In-stent Stenosis (OSIRIS) trial

J. Hausleiter, et al.

Deutsches Herzzentrum Munchen, Klinik an der TU Munchen, Munchen, Germany.
hausleiter@dhm.mhn.de

BACKGROUND: Despite recent advances in interventional cardiology, including the
introduction of drug-eluting stents for de novo coronary lesions, the treatment of in-stent
restenosis (ISR) remains a challenging clinical issue. Given the efficacy of systemic
sirolimus administration to prevent neointimal hyperplasia in animal models and to halt
and even reverse the progression of allograft vasculopathy, the aim of the present
double-blind, placebo-controlled study was to evaluate the efficacy of a 10-day oral
sirolimus treatment with 2 different loading regimens for the prevention of recurrent
restenosis in patients with ISR. METHODS AND RESULTS: Three hundred
symptomatic patients with ISR were randomly assigned to 1 of 3 treatment arms:
placebo or usual-dose or high-dose sirolimus. Patients received a cumulative loading
dose of 0, 8, or 24 mg of sirolimus 2 days before and the day of repeat intervention
followed by maintenance therapy of 2 mg/d for 7 days. Angiographic restenosis at
6-month angiography was the primary end point of the study. Restenosis was
significantly reduced from 42.2% to 38.6% and to 22.1% in the placebo, usual-dose,
and high-dose sirolimus groups, respectively (P=0.005). Similarly, the need for target
vessel revascularization was reduced from 25.5% to 24.2% and to 15.2% in the placebo,



usual-dose, and high-dose groups, respectively (P=0.08). The sirolimus blood
concentration on the day of the procedure correlated significantly with the late lumen
loss at follow-up (P<0.001). CONCLUSIONS: In patients with ISR, an oral adjunctive
sirolimus treatment with an intensified loading regimen before coronary intervention
resulted in a significant improvement in the angiographic parameters of restenosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgizcmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15302787
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Drug-eluting stent task force: final report and recommendations of the working
committees on cost-effectiveness/economics, access to care, and medicolegal issues
J. M. Hodgson, et al.

MetroHealth Medical Center, Cleveland, Ohio 44109, USA. jhodgson@TSG-ED.com
Coronary artery disease remains a major health problem worldwide. Since introduction
of percutaneous transluminal coronary angioplasty and stents, much progress has been
made. Percutaneous coronary intervention, however, has been limited by restenosis
(repeat obstruction of arteries that have been previously treated. Introduction of
drug-eluting stents (DESs) in April 2003 was a major breakthrough in preventing
restenosis. In March 2003, The Society for Cardiovascular Angiography and
Interventions (SCAI) published a position statement on the clinical implications of DESSs,
recommending an evidence-based adoption strategy. Subsequently, in May 2003, SCAI
formed a multidisciplinary Drug Eluting Stent (DES) Task Force to address the
significant nonclinical ramifications posed by DESs: medicolegal, financial, and access
to care. The Task Force included representatives from physician societies, industry,
academia, the reimbursement community, and health policy organizations. The
resultant report presents analyses, options, and recommendations regarding those
nonclinical issues based on the collective experience and knowledge of the Task Force
members. The Task Force trusts that this report will be of value to the diverse
constituencies involved with introduction of this important new technology.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15103593
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Evaluation of a high-dose dexamethasone-eluting stent

R. Hoffmann, et al.

Medical Clinic I, University Hospital Aachen, Germany. RHoffman@UKAACHEN.de
This study evaluated the safety and efficacy of a dexamethasone-eluting stent with a
special high dexamethasone-loading dose for treatment of de novo coronary lesions in
30 patients. Eight patients had in-stent restenosis (restenosis rate 31%) at 6-month
follow-up, and the in-stent late lumen loss was 0.96 +/- 0.63 mm due to an average
intimal hyperplasia area obstruction of 32 +/- 21%, indicating that high-dose
dexamethasone-loaded stents do not significantly reduce neointimal proliferation.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15246899
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Analysis of 1-year clinical outcomes in the SIRIUS trial: a randomized trial of a



sirolimus-eluting stent versus a standard stent in patients at high risk for coronary
restenosis

D. R. Holmes, Jr., et al.

Saint Mary's Hospital, Rochester, Minn, USA. dholmes@mayo.edu

BACKGROUND: This study evaluated a large group of patients enrolled in a
double-blind randomized trial of the sirolimus-eluting stent to document whether the
initial clinical improvement seen in previous smaller series is maintained out to 12
months and to study the potential treatment effect in patient subsets known to be at
increased risk of restenosis. METHODS AND RESULTS: A total of 1058 patients with
de novo native coronary stenosis undergoing clinically indicated percutaneous coronary
intervention were randomly assigned to sirolimus-eluting stent (533) or control bare
stent (525). Procedural success and in-hospital outcomes were excellent and did not
differ between the 2 groups. At 9 months, clinical restenosis, defined as target-lesion
revascularization, was 4.1% in the sirolimus limb versus 16.6% in the control limb
(P<0.001). At 12 months, the absolute difference in target-lesion revascularization
continued to increase and was 4.9% versus 20% (P<0.001). There were no differences
in death or myocardial infarction rates. In high-risk patient subsets, defined by vessel
size, lesion length, and presence of diabetes mellitus, there was a 70% to 80%
reduction in clinical restenosis at 1 year. CONCLUSIONS: Placement of the
sirolimus-eluting stent results in continued clinical improvement at 1 year after initial
implantation, with significant reduction in clinical restenosis as defined by target-lesion
revascularization. Between 9 and 12 months, the absolute reduction of clinical
restenosis continues to increase. Even in high-risk subsets of patients, there is a 70% to
80% relative reduction in clinical restenosis at 12 months with this drug-eluting stent.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14769686
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Effect of abciximab-coated stent on in-stent intimal hyperplasia in human coronary
arteries

Y. J. Hong, et al.

The Heart Center of Chonnam National University Hospital, Chonnam National
University Research Institute of Medical Science, Gwangju, Korea.

The investigators tested whether abciximab-coated stents prevent neointimal
hyperplasia (NIH) formation in coronary de novo lesions. Abciximab-coated stents were
compared with control stents. All patients underwent follow-up coronary angiography
and intravascular ultrasound (IVUS). All stents were successfully deployed, and patients
were discharged home without clinical events. At follow-up coronary angiography, the
restenosis rate and late loss were 14% and 0.33 +/- 0.28 mm in the abciximab-coated
stent group and 28.6% and 0.64 +/- 0.32 mm in the control stent group (p = 0.099 and p
= 0.014, respectively). At follow-up IVUS, the intrastent luminal area and intrastent NIH
area were 5.7 +/- 1.6 and 2.0 +/- 1.6 mm(2), respectively, in the abciximab-coated stent
group and 4.2 +/- 0.8 and 3.4 +/- 1.7 mm(2), respectively, in the control stent group (p =
0.001 and p = 0.001, respectively). Abciximab-coated stents are feasible and
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Effectiveness of sirolimus-Eluting stent implantation for coronary narrowings <50% in
diameter

A. Hoye, et al.

Erasmus Medical Center, Thoraxcenter, Rotterdam, The Netherlands.

The long-term efficacy of percutaneous coronary intervention for mildly obstructive
coronary narrowings is limited by the occurrence of restenosis, limiting the applicability
of this therapy for these lesions. The present study reports on a consecutive series of
20 patients treated with sirolimus-eluting stent implantation for 23 angiographically mild
de novo lesions (defined as a diameter stenosis <50% by quantitative coronary
angiography). At a mean follow-up of 399 +/- 120 days, the survival-free of major
adverse events was 95%, with no patient requiring target lesion revascularization.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15219519

J Invasive Cardiol (2004);16:230-3

Effectiveness of the sirolimus-eluting stent in the treatment of saphenous vein graft
disease

A. Hoye, et al.

Department of Cardiology, Thoraxcenter, Erasmus Medical Center, Rotterdam, The
Netherlands.

The use of bare stents for the percutaneous intervention of saphenous vein bypass
grafts (SVGs) is associated with a high subsequent rate of restenosis. To assess the
impact of the sirolimus-eluting stent (SES), we studied 19 consecutive patients who
underwent de novo SVG intervention treated solely with SES. Mean graft age was 10
years. Clinical presentation was an acute coronary syndrome in 68%. In total,
twenty-two de novo lesions were treated with 35 SESs (mean=1.6 stents per lesion).
Use of glycoprotein lIb/llla inhibitor therapy and distal embolization protection device
were at operator discretion and were 42% and 32%, respectively. The rate of in-hospital
major adverse cardiac events (MACE) was 11%, related to 2 patients with a creatine
kinase rise consistent with peri-procedural acute myocardial infarction (AMI); a distal
protection device was not utilized in either. Over a mean 12.5+/-2.6 month follow-up,
one patient died from a non-cardiac cause, and there were no further AMIs. Target
lesion revascularization was undertaken in 1 patient (5%); survival free of MACE was
84%. In conclusion, utilizing SESs for percutaneous intervention of degenerate SVGs is
associated with a low rate of target vessel revascularization. Increased utilization of
distal protection devices might reduce the peri-procedural rate of AMI.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15152123
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Significant reduction in restenosis after the use of sirolimus-eluting stents in the
treatment of chronic total occlusions

A. Hoye, et al.

Department of Interventional Cardiology, Erasmus MC, Rotterdam, the Netherlands.
OBJECTIVES: The aim of this study was to assess sirolimus-eluting stent (SES)
implantation for the treatment of chronic total coronary occlusions (CTO).



BACKGROUND: Long-term results after percutaneous coronary intervention (PCI) in
the treatment of CTOs is hindered by a significant rate of restenosis and reocclusion. In
the treatment of relatively simple nonocclusive lesions, SESs have shown dramatically
reduced restenosis rates compared with bare metal stents (BMS), but whether these
results are more widely applicable is unknown. METHODS: From April 2002, all patients
at our institution were treated with SES as the device of choice during PCI. During the
first six months, 563 patients were treated solely with SES, with treatment of a de novo
CTO in 56 (9.9%). This CTO cohort was compared with a similar group of patients (n =
28) treated in the preceding six-month period with BMS. RESULTS: At one year, the
cumulative survival-free of major adverse cardiac events was 96.4% in the SES group
versus 82.8% in the BMS group, p < 0.05. At six-month follow-up, 33 (59%) patients in
the SES group underwent angiography with a binary restenosis rate (>50% diameter
stenosis) of 9.1% and in-stent late loss of 0.13 +/- 0.46 mm. One patient (3.0%) at
follow-up was found to have reoccluded the target vessel. CONCLUSIONS: The use of
SESs in the treatment of chronic total coronary occlusions is associated with a reduction
in the rate of major adverse cardiac events and restenosis compared with BMS.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15172397
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Clinical and angiographic outcome after sirolimus-eluting stent implantation in
aorto-ostial lesions

I. lakovou, et al.

Centro Cuore Columbus, Milan, Italy.

OBJECTIVES: This observational study evaluated the clinical and angiographic
outcomes of patients with aorto-ostial coronary artery disease treated with
sirolimus-eluting stents (SESs) or with bare metal stents (BMSs). BACKGROUND: The
safety and effectiveness of SESs for the treatment of aorto-ostial lesions have not been
demonstrated. METHODS: We identified 82 consecutive patients who underwent
percutaneous coronary interventions in 82 aorto-ostial lesions using the SES (32
patients) or BMS (50 patients) and compared the two groups of patients. The incidence
of major adverse cardiac events (MACE), including death or Q-wave myocardial
infarction (Ml), target lesion revascularization (TLR), and target vessel revascularization
(TVR), were recorded in-hospital and at a 10-month follow-up. RESULTS: All stents
were implanted successfully. There were no statistically significant differences regarding
major in-hospital complications between the two groups. At 10-month follow-up, two
(6.3%) patients in the SES group and 14 (28%) patients in the BMS group underwent
TLR (p = 0.01); MACE were less frequent in the SES group compared to the BMS group
(19% vs. 44%, p = 0.02). Angiographic follow-up showed lower binary restenosis rates
(11% vs. 51%, p = 0.001) and smaller late loss (0.21 +/- 0.31 mm vs. 2.06 +/- 1.37 mm,
p < 0.0001) in the SES group. CONCLUSIONS: The main finding of our study is that,
compared to the BMS, implantation of the SES in aorto-ostial lesions appears safe and
effective, with no increase in major in-hospital complications and a significant
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Effectiveness of sirolimus-eluting stent implantation for treatment of in-stent restenosis
after brachytherapy failure

I. lakovou, et al.

EMO Centro Cuore Columbus, Milan, Italy.

The impact of the use of sirolimus-eluting stents (SESs) in the treatment of in-stent
restenosis in previously irradiated sites has not been adequately evaluated. Fifteen
consecutive patients who underwent percutaneous coronary interventions using SESs
in lesion sites previously intervened with intracoronary radiation therapy were identified.
All stents were implanted successfully, and there were no major in-hospital
complications. At 30-day follow-up, there was 1 case of subacute thrombosis that led to
target lesion revascularization (TLR). At 6 months, 2 patients underwent TLR because
of recurrent angina with angiographic restenosis, and 1 patient underwent target vessel
revascularization distally to the SES site; no other major adverse cardiac events
occurred at long-term follow-up (mean 17 +/- 8 months).
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15276103
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Sirolimus- and paclitaxel-eluting stents in comparison with balloon angioplasty for
treatment of in-stent restenosis

E. lofina, et al.

Medical Clinic I, University RWTH Aachen, Aachen, Germany.

This study evaluated the acute and follow-up effectiveness of sirolimus-eluting stents
(SESs) and nonpolymer-based paclitaxel-eluting stents (PESs) in comparison will
balloon angioplasty for treatment of complex in-stent restenosis (ISR) lesions.
Drug-eluting stents have been demonstrated to be highly effective for treatment of de
novo lesions. The use of drug-eluting stents for treatment of complex ISR is less well
defined. Eighty one lesions with in-stent restenosis (lesion length < 30 mm in a native
coronary artery) were treated with either PTCA alone (n = 26 lesions in 25 patients),
PES (n = 27 lesions in 24 patients; Achieve, Cook; 3,1 mug paclitaxel/mm(2)
nonpolymer-based coating), SES (n = 28 lesions in 28 patients; Cypher, Cordis; 140
mug sirolimus/cm(2) metal surface area). Nine-month MACE rates were 32%, 8%, and
14% (all due to repeated revascularization procedures, except one death in the SES
group) in the PTCA, PES, and SES group, respectively. Postintervention minimal lumen
diameter in stent was significantly greater in the SES and the PES group in comparison
with the PTCA group (2.37 +/- 0.26, 2.54 +/- 0.42, 1.78 +/- 0.23 mm; P < 0.001). At
6-month angiographic follow-up, late loss in stent was 0.77 +/- 0.45, 0.43 +/- 0.53, and
0.29 +/- 0.52 mm for the PTCA, PES, and SES group, respectively (P = 0.005). In-lesion
restenosis rate was 61% for the PTCA group, 20% for the PES group, and 13% for the
SES group (P = 0.042). The implantation of SES as well as nonpolymer PES proved to
be effective for treatment of ISR. The combination of improved acute gain and reduced
late loss results in a significantly improved angiographic follow-up result in comparison
with PTCA. Catheter Cardiovasc Interv 2005;64:28-34. (c) 2004 Wiley-Liss, Inc.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15619307
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Stent thrombosis after successful sirolimus-eluting stent implantation

A. Jeremias, et al.

Section of Interventional Cardiology, Beth Israel Deaconess Medical Center and
Harvard Medical School, Boston, Mass, USA.

BACKGROUND: Stent thrombosis (ST) is a rare but devastating complication of
coronary stent implantation, occurring in 0.5% to 1.9% of patients with bare metal stents.
The incidence of ST with drug-eluting stents is less well studied, particularly among
patients outside of clinical trials. METHODS AND RESULTS: The aim of this study was
to evaluate the incidence and potential risk factors for ST in patients receiving
sirolimus-eluting stents (SES) in the "real world" after commercial release in the United
States in April 2003. All 652 patients who underwent SES implantation (776 lesions
treated) at our institution between April and October 2003 were followed up
prospectively after the procedure (median follow-up 100 days). During that period, 7
patients (1.1%, 95% CI 0.4% to 2.2%) developed ST within a range of 2 to 13 days, and
1 patient had an ST-elevation myocardial infarction on day 39 with evidence of
thrombus within the SES at angiography. Patients with an ST had significantly smaller
final nominal balloon diameters (2.75 versus 3.00 mm, P=0.04), and in 4 (57%) of the 7
patients with ST versus 1.7% of patients without ST (P<0.001), antiplatelet therapy had
been discontinued after the procedure. Among the ST patients, 1 died and 5 had
myocardial infarctions. CONCLUSIONS: In this single-center experience, the incidence
of ST after SES implantation was approximately 1%, which is within the expected range
of bare metal stents. The discontinuation of antiplatelet therapy was strongly associated
with the development of ST in this patient population.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15078797
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Comparison of neointimal formation in polymer-free paclitaxel stents versus stainless
stents (from the ASPECT and ELUTES randomized clinical trials)

G. L. Kaluza, et al.

The Methodist DeBakey Heart Center and Baylor College of Medicine, Houston, Texas,
USA. gkaluza@bcm.tmc.edu

The investigators examined 326 pairs of angiograms from 2 randomized dose-finding
(0.2 to 3.1 microg paclitaxel/mm(2) of stent surface area) clinical trials of polymer-free
paclitaxel-eluting stents in de novo lesions (the ASian Paclitaxel-Eluting stent Clinical
Trial [ASPECT] and the European eval Uation of Taxol Eluting Stent [ELUTES]). A
dose-dependent effect was observed: the largest dose of paclitaxel in the 2 trials
resulted in a significantly larger proportion of lesions at follow-up with <10% diameter
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Sirolimus-eluting stent or paclitaxel-eluting stent vs balloon angioplasty for prevention of
recurrences in patients with coronary in-stent restenosis: a randomized controlled trial
A. Kastrati, et al.

Deutsches Herzzentrum, Technische Universitat, Munich, Germany.
kastrati@dhm.mhn.de

CONTEXT: In patients with de novo coronary lesions, drug-eluting stents have
drastically reduced restenosis risk compared with bare metal stents and conventional
balloon angioplasty. It is less clear whether drug-eluting stents are superior to
conventional balloon angioplasty for the treatment of patients with in-stent restenosis.
OBJECTIVES: To assess if drug-eluting stents are a more effective treatment of in-stent
restenosis than conventional balloon angioplasty, and to assess the relative merits of 2
drug-eluting stents, a sirolimus-eluting stent and a paclitaxel-eluting stent. DESIGN,
SETTING, AND PARTICIPANTS: Randomized, open-label, active-controlled trial
conducted among 300 patients with angiographically significant in-stent restenosis in 2
tertiary German centers from June 1, 2003, to October 20, 2003. INTERVENTIONS:
After pretreatment with 600 mg of clopidogrel for at least 2 hours before intervention, all
patients were randomly assigned to 1 of 3 treatment groups: sirolimus stent, paclitaxel
stent, or balloon angioplasty (100 patients in each group). MAIN OUTCOME
MEASURES: Primary end point: angiographic restenosis (diameter stenosis > or =50%)
at 6-month follow-up angiography based on "in-segment" analysis. Primary analysis
was comparison between stent groups and balloon angioplasty groups; a secondary
analysis compared sirolimus and paclitaxel stents. RESULTS: Follow-up angiography
was performed in 275 (92%) of 300 patients. The incidence of angiographic restenosis
was 44.6% (41/92) in the balloon angioplasty group, 14.3% (13/91) in the sirolimus stent
group (P<.001 vs balloon angioplasty), and 21.7% (20/92) in the paclitaxel stent group
(P =.001 vs balloon angioplasty). When compared with balloon angioplasty, receiving a
sirolimus stent had a relative risk (RR) of angiographic restenosis of 0.32 (95%
confidence interval [Cl], 0.18-0.56); a paclitaxel stent had an RR of 0.49 (95% ClI,
0.31-0.76). The incidence of target vessel revascularization was 33.0% (33/100) in the
balloon angioplasty group, 8.0% (8/100) in the sirolimus stent group (P<.001 vs balloon
angioplasty), and 19.0% (19/100) in the paclitaxel stent group (P =.02 vs balloon
angioplasty). The secondary analysis showed a trend toward a lower rate of
angiographic restenosis (P =.19) and a significantly lower rate of target vessel
revascularization (P =.02) among sirolimus stent patients compared with paclitaxel stent
patients. CONCLUSIONS: In patients with in-stent restenosis, a strategy based on
sirolimus- or paclitaxel-eluting stents is superior to conventional balloon angioplasty for
the prevention of recurrent restenosis. Sirolimus-eluting stents may be superior to
paclitaxel-eluting stents for treatment of this disorder.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15644543
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Complex coronary intervention in the drug-eluting stent era. Introduction

D. J. Kereiakes

Lindner Center for Research and Education, Ohio Heart and Vascular Center, Inc.,
Christ Hospital, Cincinnati, Ohio, USA.
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Non-polymer-based paclitaxel-coated coronary stents for the treatment of patients with
de novo coronary lesions: angiographic follow-up of the DELIVER clinical trial

A. J. Lansky, et al.

Cardiovascular Research Foundation and Lenox Hill Heart and Vascular Institute, 55 E
59th St, 6th Floor, New York, NY 10022-1112, USA. alansky@crf.org

BACKGROUND: Paclitaxel, a microtubule-stabilizing compound with potent antitumor
activity, has been shown to inhibit smooth muscle cell proliferation and migration. The
DELIVER trial was a prospective, randomized, blinded, multicenter clinical evaluation of
the non-polymer-based paclitaxel-coated ACHIEVE stent compared with the stainless
steel Multi-Link (ML) PENTA stent. METHODS AND RESULTS: A total of 1043 patients
with focal de novo coronary lesions, <25 mm in length, in 2.5- to 4.0-mm vessels were
randomized (ACHIEVE n=524; ML PENTA n=519). Angiographic follow-up was
performed in a subset of 442 patients (ACHIEVE n=228; ML PENTA n=214).
Prespecified end points were a 40% reduction in target-vessel failure at 9 months
(primary clinical end point) and a 50% reduction in binary restenosis at 8 months (major
secondary end point). Baseline clinical characteristics were comparable between the
groups. Patients in ACHIEVE had more type C lesions and a larger reference diameter.
At follow-up, stent late loss was 0.81 versus 0.98 mm (P=0.003), stent binary restenosis
was 14.9% versus 20.6% (P=0.076), and target-vessel failure was 11.9% versus 14.5%
(P=0.12) for ACHIEVE and ML PENTA, respectively. CONCLUSIONS: The ACHIEVE
paclitaxel-coated stent decreased neointimal proliferation compared with the bare-metal
PENTA stent; however, this reduction was insufficient to meet the prespecified primary
end point of target-vessel failure and the secondary end point of binary restenosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15078794
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Treatment of very small vessels with 2.25-mm diameter sirolimus-eluting stents (from
the RESEARCH registry)
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Clinical, angiographic, and procedural predictors of angiographic restenosis after
sirolimus-eluting stent implantation in complex patients: an evaluation from the
Rapamycin-Eluting Stent Evaluated At Rotterdam Cardiology Hospital (RESEARCH)
study

P. A. Lemos, et al.

Erasmus Medical Center, Thoraxcenter, Rotterdam, The Netherlands.

BACKGROUND: The factors associated with the occurrence of restenosis after
sirolimus-eluting stent (SES) implantation in complex cases are currently unknown.
METHODS AND RESULTS: A cohort of consecutive complex patients treated with SES
implantation was selected according to the following criteria: (1) treatment of acute
myocardial infarction, (2) treatment of in-stent restenosis, (3) 2.25-mm diameter SES,
(4) left main coronary stenting, (5) chronic total occlusion, (6) stented segment >36 mm,
and (7) bifurcation stenting. The present study population was composed of 238
patients (441 lesions) for whom 6-month angiographic follow-up data were obtained
(70% of eligible patients). Significant clinical, angiographic, and procedural predictors of
post-SES restenosis were evaluated. Binary in-segment restenosis was diagnosed in
7.9% of lesions (6.3% in-stent, 0.9% at the proximal edge, 0.7% at the distal edge). The
following characteristics were identified as independent multivariate predictors:
treatment of in-stent restenosis (OR 4.16, 95% CI 1.63 to 11.01; P<0.01), ostial location
(OR 4.84, 95% CI 1.81 to 12.07; P<0.01), diabetes (OR 2.63, 95% CI 1.14 to 6.31;
P=0.02), total stented length (per 10-mm increase; OR 1.42, 95% CI 1.21 to 1.68;
P<0.01), reference diameter (per 1.0-mm increase; OR 0.46, 95% CI 0.24 to 0.87;
P=0.03), and left anterior descending artery (OR 0.30, 95% CI 0.10 to 0.69; P<0.01).
CONCLUSIONS: Angiographic restenosis after SES implantation in complex patients is
an infrequent event, occurring mainly in association with lesion-based characteristics
and diabetes mellitus.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14993127
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Comparison of late luminal loss response pattern after sirolimus-eluting stent
implantation or conventional stenting

P. A. Lemos, et al.

Heart Institute (InCor), University of Sao Paulo Medical School, Sao Paulo, Brazil.
BACKGROUND: We investigated the pattern of late luminal loss after sirolimus-eluting
or bare stent implantation. METHODS AND RESULTS: The study population comprised
238 patients treated with sirolimus-eluting stents and 526 patients treated with
conventional stents. The distribution of late loss of sirolimus stents was largely skewed
to the right and differed from the distribution for bare stents. When divided according to
the presence of binary restenosis (diameter stenosis >50%), restenotic lesions in the
bare stent group (26.0%) had a late loss of 1.40+/-0.64 mm and in the sirolimus group
(7.9%) of 1.16+/-0.76 mm. Nonrestenotic lesions in the bare stent group had a late loss
of 0.58+/-0.44 mm, whereas the late loss of nonrestenotic lesions in the sirolimus group
remained close to zero (-0.05+/-0.33 mm). Differences between poststenting and
follow-up measurements in the sirolimus group (late loss) resembled variations
observed in repeated angiographic measurements, as assessed from a random sample



of 30 segments measured repeatedly. After multivariate adjustment, stent type did not
influence the degree of late loss in restenotic lesions. However, nonrestenotic bare
stents had a significantly larger estimated luminal loss (0.58 mm; 95% ClI, 0.52 to 0.65)
than sirolimus-eluting stents, for which the predicted late loss was almost 0 (-0.04 mm;
95% CI, -0.10 to 0.02). CONCLUSIONS: The pattern of late loss after sirolimus-eluting
stent implantation follows a peculiar behavior, different from lesions treated with
conventional stents. Whether this is explained by an unusual statistical distribution or a
biological all-or-none response of restenosis after sirolimus-eluting stenting remains to
be investigated.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15505082
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Short- and long-term clinical benefit of sirolimus-eluting stents compared to
conventional bare stents for patients with acute myocardial infarction

P. A. Lemos, et al.

Erasmus Medical Center, Thoraxcenter, Rotterdam, Netherlands.

OBJECTIVES: This study investigated the clinical outcomes of patients with
ST-segment elevation myocardial infarction (MI) treated with sirolimus-eluting stents
(SESs) or with conventional bare stents. BACKGROUND: The clinical impact of SES
implantation for patients with ST-segment elevation Ml is currently unknown.
METHODS: Primary angioplasty was performed with SESs in 186 consecutive patients
with acute Ml who were compared with 183 patients treated with bare stents. The
incidence of death, reinfarction, and repeat revascularization was assessed at 30 and
300 days. RESULTS: Postprocedure vessel patency, enzymatic release, and the
incidence of short-term adverse events were similar in both the sirolimus and the bare
stents (30-day rate of death, reinfarction, or repeat revascularization: 7.5% vs. 10.4%,
respectively; p = 0.4). Stent thrombosis was not diagnosed in any patient in the
sirolimus group and occurred in 1.6% of patients treated with bare stents (p = 0.1). At
300 days, treatment with SESs significantly reduced the incidence of combined adverse
events (9.4% vs. 17%; hazard ratio [HR] 0.52 [95% confidence interval (Cl) 0.30 to
0.92]; p = 0.02), mainly due to a marked reduction in the risk of repeat intervention
(1.1% vs. 8.2%; HR 0.21 [95% CI 0.06 to 0.74]; p = 0.01). CONCLUSIONS: Compared
to conventional bare stents, the SESs were not associated with an increased risk of
stent thrombosis and were effective in reducing the incidence of adverse events at 300
days in unselected patients with ST-segment elevation acute Ml referred for primary
angioplasty.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14975486
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Unrestricted utilization of sirolimus-eluting stents compared with conventional bare stent
implantation in the "real world": the Rapamycin-Eluting Stent Evaluated At Rotterdam
Cardiology Hospital (RESEARCH) registry

P. A. Lemos, et al.

Erasmus Medical Center, Thoraxcenter, Rotterdam, The Netherlands.

BACKGROUND: The effectiveness of sirolimus-eluting stents in unselected patients



treated in the daily practice is currently unknown. METHODS AND RESULTS:
Sirolimus-eluting stent implantation has been used as the default strategy for all
percutaneous procedures in our hospital as part of the Rapamycin-Eluting Stent
Evaluated At Rotterdam Cardiology Hospital (RESEARCH) registry. Consecutive
patients with de novo lesions (n=508) treated exclusively with sirolimus-eluting stents
(SES group) were compared with 450 patients who received bare stents in the period
just before (pre-SES group). Patients in the SES group more frequently had multivessel
disease, more type C lesions, received more stents, and had more bifurcation stenting.
At 1 year, the cumulative rate of major adverse cardiac events (death, myocardial
infarction, or target vessel revascularization) was 9.7% in the SES group and 14.8% in
the pre-SES group (hazard ratio [HR], 0.62 [95% CI, 0.44 to 0.89]; P=0.008). The 1-year
risk of clinically driven target vessel revascularization in the SES group and in the
pre-SES group was 3.7% versus 10.9%, respectively (HR, 0.35 [95% CI, 0.21 to 0.57];
P<0.001). CONCLUSIONS: Unrestricted utilization of sirolimus-eluting stents in the "real
world" is safe and effective in reducing both repeat revascularization and major adverse
cardiac events at 1 year compared with bare stent implantation.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14691037
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Post-sirolimus-eluting stent restenosis treated with repeat percutaneous intervention:
late angiographic and clinical outcomes

P. A. Lemos, et al.

Erasmus Medical Center, Thoraxcenter, Rotterdam, The Netherlands.
BACKGROUND: We evaluated the clinical and angiographic outcomes of patients
presenting with restenosis after sirolimus-eluting stent (SES) implantation treated with
repeated percutaneous intervention. METHODS AND RESULTS: A total of 24
consecutive patients have undergone repeated percutaneous intervention to treat
post-SES restenosis (27 lesions). The restenosis was located within the stent in 93% of
lesions. From the 27 lesions, 1 (4%) was re-treated with a bare stent, 3 (11%) were
treated with balloon dilatation, and the remaining 23 lesions (85%) were treated with
repeated drug-eluting stent implantation (SES in 12 lesions [44%], paclitaxel-eluting
stents in 11 lesions [41%]). The event-free survival rate was 70.8% after a median
follow-up of 279 days from the post-SES treatment. The overall recurrent restenosis
rate was 42.9%. The risk of recurrent restenosis was increased for patients with
hypercholesterolemia, previous angioplasty, failed brachytherapy, post-SES restenosis
needing early (<6 months) treatment, and post-SES restenosis treated with balloon
dilatation. The recurrent restenosis rate of originally de novo lesions re-treated with
drug-eluting stents was 18.2%. CONCLUSIONS: Even though de novo lesions treated
with SES at baseline and re-treated with drug-eluting stents had reasonably better
outcomes than other lesion types and strategies, our study shows that the treatment of
post-SES restenosis is currently suboptimal and warrants further investigation.



centre experience

G. W. Mikhalil, et al.

San Raffaele Hospital and EMO Centro Cuore Columbus, Milan, Italy.

OBJECTIVE: Drug eluting stents have been shown to reduce the rate of in-stent
restenosis in cases where single lesions are treated. The performance of these stents,
in patients with multivessel disease and complex lesions, however, remains unknown.
Our experience with sirolimus eluting stents in such patients is presented. DESIGN
AND PATIENTS: This study includes all consecutive patients treated at San Raffaele
Hospital and EMO Centro Cuore Columbus, Milan, Italy treated with sirolimus eluting
stents. RESULTS: Between April 2002 and March 2003, 486 patients with 1027 lesions
were treated (437 males, 49 females) with a mean (SD) age of 62.2 (10.5) years. Of all
patients studied, 19.1% had single vessel disease, 33.8% had two vessel disease, and
47.1% had three vessel disease. Of the whole study group, 20.3% of patients had
diabetes mellitus. A mean (SD) of 2.3 (0.4) stents per patient and 1.1 (0.2) stents per
lesion were implanted. The baseline mean reference diameter was 2.7 (0.6) mm with a
mean minimal luminal diameter of 0.9 (0.5) mm. Post-stenting, the acute gain was 1.8
(0.6) mm. During hospital stay one patient died (0.2%) and 13 (2.7%) patients had
in-hospital myocardial infarction (MI). One patient required urgent repeat percutaneous
coronary intervention. Six months clinical follow up was performed in all 347 eligible
patients. Six months mortality was 2.0% (n = 7) and acute Ml occurred in 0.3% (n = 1).
Target lesion revascularisation occurred in 9.5% (n = 33) of the patients and target
vessel revascularisation (TVR) in 11.5% (n = 40) of the patients. Major adverse cardiac
event rate was 13.8% (n = 48). TVR was 4.5% for single vessel disease and 13.2% for
multivessel disease. Diabetes mellitus was the only significant predictor for TVR.
CONCLUSION: The use of drug eluting stents in single and multivessel coronary
disease produces good short and medium term results with a low rate of
revascularisation. Longer term follow-up is required to confirm these observations.
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15310680
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Impact of sirolimus-eluting stents on outcome in diabetic patients: a SIRIUS
(SIRollmUS-coated Bx Velocity balloon-expandable stent in the treatment of patients
with de novo coronary artery lesions) substudy

I. Moussa, et al.

Lenox Hill Heart and Vascular Institute and Cardiovascular Research Foundation, 130
East 77th St, 9th Floor, New York, NY 10021, USA. imoussa@lenoxhill.net
BACKGROUND: Randomized clinical trials have shown that a sirolimus-eluting stent
significantly reduces restenosis after percutaneous coronary revascularization. Diabetic
patients are known to have a higher risk of restenosis compared with nondiabetic
patients. The purpose of this analysis was to determine the impact of sirolimus-eluting
stents on outcomes of diabetic compared with nondiabetic patients. METHODS AND
RESULTS: The SIRIUS (SIRolimUS-coated Bx Velocity balloon-expandable stent in the
treatment of patients with de novo coronary artery lesions) trial is a randomized,
double-blind study that compared sirolimus-eluting and bare metal stent implantation in
1058 patients with de novo native coronary artery lesions. Diabetes mellitus was
present in 279 (26%) patients (diabetes mellitus group, 131 patients received



sirolimus-eluting stents and 148 patients received bare metal stents) and was absent in
778 patients (no-diabetes mellitus group, 402 patients received sirolimus-eluting stents
and 376 patients received bare metal stents). At 270 days, target lesion
revascularization was reduced in diabetic patients from 22.3% with bare metal stents to
6.9% with sirolimus-eluting stents (P<0.001) and in nondiabetic patients from 14.1% to
2.99% (P<0.001), respectively. Major adverse cardiac events were reduced in diabetic
patients from 25% with bare metal stents to 9.2% with sirolimus-eluting stents (P<0.001)
and from 16.5% to 6.5% (P<0.001) in nondiabetic patients, respectively.
CONCLUSIONS: Implantation of sirolimus-eluting stents compared with bare metal
stents in de novo coronary lesions reduces major adverse cardiac events in patients
with and without diabetes mellitus. However, among patients receiving sirolimus-eluting
stents, there remains a trend toward a higher frequency of repeat intervention in
diabetic patients compared with nondiabetic patients, particularly in the insulin-requiring
patients.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15123524
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Intravascular ultrasound study of effects of overlapping sirolimus-eluting stents

J. S. Munoz, et al.

Institute Dante Pazzanese of Cardiology, Sao Paulo, Brazil.

Drug-eluting stents have been investigated as a treatment option for in-stent restenosis
after bare metal stenting. However, it remains unclear whether overlapping drug-eluting
stents have a toxic effect on the vessel wall. The aim of this study was to analyze the
1-year intravascular ultrasound findings after 2 overlapping sirolimus-eluting stent
implantations in patients with in-stent restenosis lesions. Eight patients required 2
sirolimus-eluting stents, 18 mm in length, for full lesion coverage; these stents were
implanted with >1-mm overlap. At 1-year follow-up, there were no significant
guantitative changes in intravascular ultrasound measurements within the overlapped
segment.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14969627
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Impact of sirolimus-eluting stent on the outcome of patients with chronic total occlusions
S. Nakamura, et al.

Department of Cardiology, New Tokyo Hospital, 473-1 Nemoto, Matsudo-shi, Chiba
271-0077, Japan. boss@ryukyu.ne.jp

Several randomized trials have demonstrated that stent implantation after successful
recanalization of long-term total occlusions decreases restenosis and reocclusion rates.
The sirolimus-eluting stent (SES) has recently proved its efficacy to decrease restenosis
in selected patients. However, the efficacy of SES implantation in patients who have
chronic total occlusions is currently unknown. Therefore, we investigated procedural
and 6- and 12-month angiographic outcomes (analyzed by quantitative coronary
angiography) and left ventricular function in 60 patients who received SESs and 120



+/- 0.48 mm). After 6 months, the SES group still had significantly larger luminal
diameters (3.04 +/- 0.44 mm vs 1.94 +/- 0.98 mm) and significantly lower restenosis and
reocclusion rates (2% and 0%, respectively) than did the BMS group (32% and 6%,
respectively). Late loss was significantly smaller in the SES group than in the BMS
group. At follow-up, the SES group had fewer cardiac events, including target lesion
revascularization (p <0.001), than did the BMS group. In conclusion, SES implantation
after recanalization of chronic total occlusion provides a better clinical outcome with less
restenosis and target lesion revascularization after 6 months than does BMSs.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15642545

J Am Coll Cardiol (2004);43:1154-60

Treatment of multivessel coronary artery disease with sirolimus-eluting stent
implantation: immediate and mid-term results

D. Orlic, et al.

EMO, Centro Cuore Columbus Hospital, Milan, Italy.

OBJECTIVES: This study evaluated clinical outcome after multivessel stenting with
sirolimus-eluting stents (SES) in unselected lesions. BACKGROUND: Safety and
effectiveness of multivessel SES implantation is currently unknown. METHODS: Major
adverse cardiac events (MACE) (death, myocardial infarction [MI], and repeat
revascularization) were analyzed at 30 days and at 6 months after multivessel SES
implantation. RESULTS: In 155 consecutive patients, 573 SES were implanted in 3.3 +/-
1.3 lesions per patient. At 30 days, the cumulative MACE rate was 10.3%: 7.1%
patients developed a non-Q-wave MI, 1.9% developed a Q-wave MlI, 0.6% died for
non-cardiac reasons, and 0.6% had a repeat revascularization. Clinical follow-up was
obtained in all 112 eligible patients treated for 359 lesions at a mean time of 6.5 +/- 2.2
months. The cumulative MACE rate was 22.3%: 3 (2.7%) deaths (1 for cardiac reasons),
4 (3.6%) Mls, target lesion revascularization (TLR) in 16 (14.3%) patients with 24 (6.7%)
lesions. Target vessel revascularization was required in 18 (16.1%) patients due to TLR
of lesions treated with SES or to disease progression (1.8% of patients). Cox regression
analysis revealed total stent length per patient as the most powerful independent
predictor of MACE. Overall stent thrombosis occurred in three (1.9%) patients.
CONCLUSIONS: Multivessel SES implantation can be safely performed on patients
with complex coronary artery disease. The need for revascularization increases
because of the cumulative effect of TLR on patients with multiple lesions.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15063422
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Drug-eluting stents for coronary bifurcations: insights into the crush technique

J. A. Ormiston, et al.

Mercy Hospital, Auckland, New Zealand. johno@mercyangiography.co.nz
Sirolimus-eluting stents appear to reduce substantially restenosis following
percutaneous coronary bifurcation intervention. The crush technique was devised to
reduce restenosis further by improving stent and drug application to the side-branch
ostium. We aimed to investigate the performance of drug-eluting stent (DES) platforms
with the crush technique, to identify deployment pitfalls, and to clarify the best



deployment strategies. Each stage of the crush technique was photographed in a
bifurcation phantom. Simultaneous side- and main-branch dilatation (kissing balloons)
fully expanded the stent in the side-branch ostium, widened the gaps between stent
struts covering the side branch, and eliminated main-branch distortion. With side
branches angled at > 70 degrees, sequential (side- then main-branch) inflations may be
needed to achieve best results. Postdilatation of the main branch with a balloon of
narrower diameter than the deploying balloon caused main-branch stent distortion.
These principles applied to all the bifurcation strategies and stent designs tested.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15505853
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Rapamycin-eluting stents for the treatment of bifurcated coronary lesions: a randomized
comparison of a simple versus complex strategy

M. Pan, et al.

Hospital Reina Sofia, University of Cordoba, Cordoba, Spain.

BACKGROUND: Rapamycin-eluting stents (RES) have been shown to reduce
restenosis in many types of lesions. However, the ideal strategy for the treatment of
coronary bifurcated lesions has not been established to date. This randomized study
compares 2 strategies for the RES treatment of bifurcation lesions: a simple approach
(stenting the main vessel and balloon dilatation for the side branch [SB]) versus a
complex approach (stents for both vessels). METHODS: To compare both strategies, a
randomized study was conducted in 91 patients with true coronary bifurcation lesions.
All patients received an RES at the main vessel, covering the SB. Patients from group A
(n = 47) were assigned to balloon dilation of the involved SB (simple strategy); patients
in group B (n = 44) were randomized to receive a second stent at the SB origin
(complex strategy). There were no differences between groups regarding baseline
clinical and angiographic data. RESULTS: Major adverse cardiac events occurred in 3
patients from group A (2 non-Q-wave myocardial infarctions and 1 target lesion
revascularization). Six-month angiographic reevaluation was obtained in 80 patients
(88%). Restenosis of the main vessel was observed in 1 (2%) patient from group A and
in 4 (10%) from group B. Restenosis of the SB appeared in 2 (5%) patients from group
A and in 6 (15%) from group B. CONCLUSIONS: Both strategies are effective in
reducing the restenosis rate, with no differences in terms of clinical outcome. Elective
SB stenting seems to provide no advantages over the simpler stent jail followed by SB
balloon dilation.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15523318



unprotected left main coronary artery (LMCA) stenosis. BACKGROUND: The safety and
effectiveness of SES implantation for unprotected LMCA stenosis have not been
ascertained. METHODS: Elective SES implantation for de novo unprotected LMCA
stenosis was performed in 102 consecutive patients with preserved left ventricular
function from March 2003 to March 2004. Data from this group were compared to those
from 121 patients treated with BMS during the preceding two years. RESULTS:
Compared to the BMS group, the SES group received more direct stenting, had fewer
debulking atherectomies, had a greater number of stents, had more segments stented,
and underwent more bifurcation stenting. The procedural success rate was 100% for
both groups. There were no incidents of death, stent thrombosis, Q-wave myocardial
infarction (MI), or emergent bypass surgery during hospitalization in either group.
Despite less acute gain (2.06 +/- 0.56 mm vs. 2.73 +/- 0.73 mm, p < 0.001) in the SES
group, SES patients showed a lower late lumen loss (0.05 +/- 0.57 mm vs. 1.27 +/- 0.90
mm, p < 0.001) and a lower six-month angiographic restenosis rate (7.0% vs. 30.3%, p
< 0.001) versus the BMS group. At 12 months, the rate of freedom from death, MlI, and
target lesion revascularization was 98.0 +/- 1.4% in the SES group and 81.4 +/- 3.7% in
the BMS group (p = 0.0003). CONCLUSIONS: Sirolimus-eluting stent implantation for
unprotected LMCA stenosis appears safe with regard to acute and midterm
complications and is more effective in preventing restenosis compared to BMS
implantation.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15680711
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Choosing a drug-eluting stent: a comparison between CYPHER and TAXUS

E. C. Perin

Department of Adult Cardiology, Texas Heart Institute at St. Luke's Episcopal Hospital,
Houston, Texas, USA.

For patients with coronary artery disease undergoing percutaneous intervention,
drug-eluting stents (DESs) have rapidly become the standard of care. This article
reviews the currently available delivery-platform/drug-carrier-vehicle combinations and
those expected to become available in the future. It also evaluates and compares
current DES platforms in terms of the drug involved, the delivery platform, efficacy, and
safety. Currently, 2 DES platforms are available: 1 eluting sirolimus and 1 eluting
paclitaxel. Sirolimus is a macrolide antibiotic with a cytostatic mechanism and an
anti-inflammatory effect. Paclitaxel is a chemotherapeutic (cytotoxic) agent. The delivery
platform is composed of the balloon catheter, the stent, and the drug-carrier vehicle.
The carrier vehicle offers controlled drug release and enhances drug distribution. It can
be a polymer that serves as a diffusion barrier or a matrix (either durable or degradable)
for drug loading. Alternatively, a structural modification on the surface of the stent itself,
such as a groove or well in which the drug is placed, can serve as carrier. With respect
to efficacy, major trials have shown that the sirolimus platform has a lower late luminal
loss rate than does the paclitaxel stent. Moreover, less intimal proliferation and
obstruction occurs with the sirolimus platform than with the paclitaxel platform. Also,
compared to bare metal stents, the sirolimus platform reduces late luminal loss in
challenging subsets of patients. Both stents offer excellent short-term safety. To
improve our understanding of these stents, a head-to-head comparison is needed.
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Quantitative assessment of angiographic restenosis after sirolimus-eluting stent
implantation in native coronary arteries

J. J. Popma, et al.

Department of Internal Medicine, Cardiovascular Division, Brigham and Women's
Hospital, 75 Francis St, Boston, Mass 02115, USA. jpopma@partners.org
BACKGROUND: Sirolimus-eluting stents (SESs) reduce angiographic restenosis in
patients with focal, native coronary artery stenoses. This study evaluated the usefulness
of SESs in complex native-vessel lesions at high risk for restenosis. METHODS AND
RESULTS: Angiographic follow-up at 240 days was obtained in 701 patients with long
(15- to 25-mm) lesions in small-diameter (2.5- to 3.5-mm) native vessels who were
randomly assigned to treatment with SESs or bare-metal stents (BMSs) in the SIRIUS
trial. Quantitative angiographic measurements of minimal lumen diameter and percent
diameter stenosis were obtained within the treated segment, within the stent, and within
its 5-mm proximal and distal edges. Patients treated with SESs had lower rates of
binary (>50% diameter stenosis) angiographic restenosis within the segment (8.9%
versus 36.3% with the BMS; P<0.001) and within the stent (3.2% versus 35.4% with the
BMS; P<0.001). SESs were associated with significantly less late lumen loss within the
treated segment, within the stent, and within its 5-mm proximal and distal edges (all
P<0.001). The reduction of restenosis with the SES was consistent in patients at risk for
restenosis, including those with small vessels, long lesions, and diabetes mellitus. The
frequency of late aneurysms was similar in the 2 groups. CONCLUSIONS: Compared
with BMSs, SESs reduced angiographic late lumen loss within the stent and its adjacent
5-mm margins in patients with complex native-vessel lesions.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15596568
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Incidence of thrombotic stent occlusion during the first three months after
sirolimus-eluting stent implantation in 500 consecutive patients

E. Regar, et al.

Department of Cardiology, Thoraxcenter, Erasmus Medical Center Rotterdam, Dr.
Molewaterplein 40, 3015 GD Rotterdam, The Netherlands.

Sirolimus-eluting stents have been used in our institution for all percutaneous
interventions, without clinical or anatomic exclusion criteria, as part of the
Rapamycin-Eluting Stent Evaluated At Rotterdam Cardiology Hospital registry. We
analyzed the incidence of (sub)acute stent thrombosis after sirolimus-eluting stent
implantation in an unselected population of 510 consecutive patients. At 3-month
follow-up, (sub)acute stent thrombosis was diagnosed in 2 patients (0.4%) 6 hours and
11 days after the procedure, respectively. These cases occurred in diabetic women with
complex coronary lesions. Intravascular ultrasound examination showed inadequate
stent expansion and uncovered distal dissection as possible mechanical explanations
for the thrombosis.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
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Bivalirudin versus heparin as an antithrombotic agent in patients treated with a
sirolimus-eluting stent

S. W. Rha, et al.

Washington Hospital Center, Washington, DC 20010, USA.

Bivalirudin (Angiomax) is increasingly used as a substitute for heparin in a variety of
percutaneous coronary interventions. This retrospective, observational study aimed to
evaluate the efficacy and safety of bivalirudin compared with heparin as an
antithrombotic regimen in patients treated with sirolimus-eluting stents (Cypher) and
found that bivalirudin is clinically safe and feasible, with fewer vascular and ischemic
complications compared with heparin.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15476623
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Routine sirolimus eluting stent implantation for unselected in-stent restenosis: insights
from the rapamycin eluting stent evaluated at Rotterdam Cardiology Hospital
(RESEARCH) registry

F. Saia, et al.

Department of Invasive Cardiology, Thoraxcentre, Erasmus University Medical Centre,
Rotterdam, The Netherlands.

OBJECTIVE: To assess the effectiveness of routine sirolimus eluting stent (SES)
implantation for unselected patients with in-stent restenosis and to provide preliminary
information about the angiographic outcome for lesion subgroups and for different
in-stent restenosis patterns. DESIGN: Prospective, single centre registry. SETTING:
Tertiary referral centre. PATIENTS: 44 consecutive patients (53 lesions) without
previous brachytherapy who were treated with SES for in-stent restenosis were
evaluated. Routine angiographic follow up was obtained at six months and the
incidence of major adverse cardiovascular events was evaluated. RESULTS: At
baseline, 42% of the lesions were focal, 21% diffuse, 26% proliferative, and 11% total
occlusions. Small vessel size (reference diameter < or = 2.5 mm) was present in 49%,
long lesions (> 20 mm) in 30%, treatment of bypass grafts in 13%, and bifurcation
stenting in 18%. At follow up, post-SES restenosis was observed in 14.6%. No
restenosis was observed in focal lesions. For more complex lesions, restenosis rates
ranged from 20-25%. At the one year follow up, the incidence of death was 0,
myocardial infarction 4.7% (n = 2), and target lesion revascularisation 16.3% (n = 7).
The target lesion was revascularised because of restenosis in 11.6% (n = 5).



stents with largely oversized balloons: an observational study

F. Saia, et al.

Erasmus MC, Thoraxcenter, Rotterdam, The Netherlands.

The purpose of this study was to assess the safety and effectiveness of
sirolimus-eluting stent (SES) postdilatation with largely oversized balloons. We
evaluated the clinical outcome of 68 consecutive patients enrolled in the
Rapamycin-Eluting Stent Evaluated at Rotterdam Cardiology Hospital (RESEARCH)
registry who underwent percutaneous coronary intervention with SES implantation and
further postdilatation with balloons > 1 mm larger than the stent nominal size.
Angiographic follow-up was either scheduled for selected subgroups or clinically driven.
Overall, 75 lesions were treated. The procedure was successful in 98.5% of the cases.
One patient (1.5%) underwent emergency coronary bypass surgery for acute vessel
occlusion. During 10.1 +/- 1.7 months of follow-up, three patients (4.5%) died, one
(1.5%) had acute myocardial infarction, and four (6%) had target vessel
revascularization. At angiographic follow-up, loss index was 0.13 +/- 0.34 and
restenosis rate was 7.7%. Although not routinely recommended in every patient, SES
postdilatation with largely oversized balloons appears a safe and effective strategy for
selected patients.
http://www.ncbi.nim.nih.gov/entrez/query.fcgizcmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15065137
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Treatment of left anterior descending coronary artery disease with sirolimus-eluting
stents

N. Sawhney, et al.

Division of Cardiology, Scripps Clinic, San Diego, Calif 92037, USA.

BACKGROUND: Revascularization strategies often hinge on the presence and degree
of left anterior descending coronary artery (LAD) stenosis. A decision for bypass
surgery is often based on the durability of surgical LAD revascularization compared with
percutaneous approaches. By decreasing restenosis, drug-eluting stents may have
reduced the "reintervention gap" between surgery and percutaneous intervention,
making the percutaneous route preferable. METHODS AND RESULTS: Of the 1101
patients in the SIRIUS trial, 459 with an LAD stenosis were randomized to percutaneous
intervention with either sirolimus-eluting or bare-metal stents. Baseline demographic,
clinical, and angiographic data were obtained. Patients had 1-year clinical and 8-month



stents significantly decrease revascularization rates in LAD lesions. At 1 year,
sirolimus-eluting stent revascularization rates are comparable to historic single vessel
bypass surgery revascularization rates.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15249503
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The Canadian study of the sirolimus-eluting stent in the treatment of patients with long
de novo lesions in small native coronary arteries (C-SIRIUS)

E. Schampaert, et al.

Hopital du Sacre-Coeur de Montreal, 5400 BIl. Gouin O., Montreal, Quebec, Canada
H4J 1C5. erick.schaempaert.hsc@ssss.gouv.qc.ca

OBJECTIVES: We assessed the safety and effectiveness of the sirolimus-eluting stent
(SES) in treating single de novo long lesions in small native coronary arteries compared
to an identical bare metal stent (BMS). BACKGROUND: The SES was previously
demonstrated to reduce restenosis significantly. However, patients with long lesions in
small vessels have not been well studied and may define a group at very high risk.
METHODS: The Canadian Study of the Sirolimus-Eluting Stent in the Treatment of
Patients With Long De Novo Lesions in Small Native Coronary Arteries (C-SIRIUS) was
a multicenter, randomized, double-blind trial comparing SES versus identical BMS. The
primary end point was in-stent minimal lumen diameter (MLD) at eight months.
Secondary end points included angiographic restenosis at 8 months, target lesion
revascularization (TLR), and major adverse cardiac events (MACE) at 270 days.
RESULTS: A total of 100 patients were enrolled at eight Canadian sites. The in-stent
MLD at eight months was 2.46 +/- 0.37 mm in the SES compared with 1.49 +/- 0.75 mm
in the BMS (a 65% increase, p < 0.001). Angiographic restenosis occurred in 1 of 44
SES patients (2.3%, with no in-stent restenosis) and in 23 of 44 BMS patients (52.3%, p
< 0.001). At 270 days, there were two clinically driven TLRs in the SES (4%) and nine in
the BMS (18%, p = 0.05). The Kaplan-Meier estimate of freedom from MACE at 270
days was 96.0% for SES patients and 81.7% for BMS patients (p = 0.029).
CONCLUSIONS: Patients with long lesions in small vessels are at very high risk of
restenosis. In these patients, the SES dramatically reduces the risk of restenosis at
eight months, translating into an excellent clinical outcome at nine months.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15028375
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Diabetes is still a risk factor for restenosis after drug-eluting stent in coronary arteries
A. J. Scheen and F. Warzee
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15220280
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Direct stenting of native de novo coronary artery lesions with the sirolimus-eluting stent:
a post hoc subanalysis of the pooled E- and C-SIRIUS trials

M. Schluter, et al.

Center for Cardiology and Vascular Intervention, Hamburg, Germany.



OBJECTIVES: We sought to assess the impact of direct stenting (DS) using the
sirolimus-eluting stent (SES) on angiographic and clinical outcomes. BACKGROUND:
The SES is superior to bare-metal stents in the treatment of native de novo coronary
artery lesions in randomized, controlled trials. METHODS: A post hoc analysis was
performed on 225 patients (158 men; 62 +/- 11 years old) who received SES in the
pooled cohorts of the European and Canadian Sirolimus-Eluting Stent in Coronary
Lesions (E-SIRIUS and C-SIRIUS, respectively) trials. Of these patients, 57 (25%) had
undergone DS at the investigator's discretion. Lesion predilation preceded SES
implantation in the remaining 168 patients. RESULTS: Patient and lesion characteristics
were no different between the two subgroups, except for a lower prevalence of
moderate to severe lesion calcification (5% vs. predilation 19%, p=0.017) and a lower
baseline diameter stenosis (61.6% vs. predilation 68.1%, p <0.001) in the DS subgroup.
At eight months, in-lesion late loss (0.10 vs. 0.19 mm at predilation, p=0.14) and
in-lesion binary restenosis (2.0% vs. 6.1% at predilation, p=0.46) tended to be lower
after DS. Clinical follow-up at one year revealed non-significantly reduced incidences of
target lesion revascularization (1.8% vs. 5.4% at predilation, p=0.46) and major adverse
cardiac events (5.3% vs. 8.9% at predilation, p=0.57). CONCLUSIONS: Direct SES
deployment performed at the investigator's discretion was as safe and efficacious at
mid-term follow-up as stenting preceded by lesion predilation.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgizcmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15629365
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Are drug-eluting stents a panacea for patients with coronary heart disease?

J. Schofer and M. Schluter

Centre for Cardiology and Vascular Intervention, Othmarscher Kirchenweg 168,
D-22763 Hamburg, Germany. schofer@center-for-cardiology.de
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
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Vascular responses at proximal and distal edges of paclitaxel-eluting stents: serial
intravascular ultrasound analysis from the TAXUS Il trial

P. W. Serruys, et al.

Thoraxcenter, Erasmus MC, Rotterdam, The Netherlands.
p.w.j.c.serruys@erasmusmc.nl

BACKGROUND: On the basis of brachytherapy experience, edge stenosis has been



proximal-edge lumen area was observed at 6 months. The decrease was comparable
(by ANOVA, P=0.194) for patients in the SR (-0.54+/-2.1 mm2) and MR (-0.88+/-1.9
mm2) groups compared with the BMS (-1.02+/-1.9 mm2) group. For the distal edge, a
significant decrease in lumen area was only observed with BMS (-0.91+/-2.0 mm?2,
P<0.0001); this decrease was significantly attenuated with SR (0.08+/-2.0 mm2) and
MR (-0.19+/-1.7 mm2) stents (P<0.0001 by ANOVA). Negative vessel remodeling was
observed at the proximal (-0.48+/-2.2 mm2, P=0.011) but not the distal edges of BMS
and at neither edge of SR or MR stents. CONCLUSIONS: The marked reduction in
in-stent restenosis with SR or MR stents is not associated with increased edge stenosis
at 6-month follow-up IVUS. In fact, compared with BMS, there is instead a significant
reduction in late lumen loss at the distal edge with TAXUS stents.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14769685
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Sirolimus eluting stent implantation for patients with multivessel disease: rationale for
the Arterial Revascularisation Therapies Study part Il (ARTS II)

P. W. Serruys, et al.

Erasmus Medical Center, Thoraxcenter, Rotterdam, The Netherlands.
p.w.j.c.serruys@erasmusmc.nl
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Actinomycin-eluting stent for coronary revascularization: a randomized feasibility and
safety study: the ACTION trial

P. W. Serruys, et al.

Erasmus Medical Center, Rotterdam, The Netherlands. p.w.j.c.serruys@erasmusmc.nl
<p.w.j.c.serruys@erasmusmc.nl>

OBJECTIVES: We sought to demonstrate the safety and performance of the
actinomycin D-coated Multilink-Tetra stent(Guidant Corp., Santa Clara, California) in the
treatment of patients with single de novo native coronary lesions. BACKGROUND:
Drug-eluting stents (DES) releasing sirolimus or paclitaxel dramatically reduce
restenosis. The anti-proliferative drug, actinomycin D, which is highly effective in
reducing neointimal proliferation in preclinical studies, was selected for clinical
evaluation. METHODS: The multi-center, single-blind, three-arm ACTinomycin-eluting
stent Improves Outcomes by reducing Neointimal hyperplasia (ACTION) trial
randomized 360 patients to receive a DES (2.5 or 10 microg/cm(2) of actinomycin D) or
metallic stent (MS). The primary end points were major adverse cardiac events (MACE)
at 30 days, diameter stenosis by angiography, tissue effects, and neointimal volume by
intravascular ultrasound (IVUS) at six months. When early monitoring revealed an
increased rate of repeat revascularization, the protocol was amended to allow for
additional follow-up for DES patients. Angiographic control of MS patients was no longer
mandatory. RESULTS: The biased selection of DES patients undergoing IVUS
follow-up invalidated the interpretation of the IVUS findings. The in-stent late lumen loss
and that at the proximal and distal edges were higher in both DES groups than in the
MS group and resulted in higher six-month and one-year MACE (34.8% and 43.1% vs.



13.5%), driven exclusively by target vessel revascularization without excess death or
myocardial infarction. CONCLUSIONS: The results of the ACTION trial indicate that all
anti-proliferative drugs will not uniformly show a drug class effect in the prevention of
restenosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15464314

J Am Coll Cardiol (2004);43:1959-63

Impact of final stent dimensions on long-term results following sirolimus-eluting stent
implantation: serial intravascular ultrasound analysis from the sirius trial

S. Sonoda, et al.

Center for Research in Cardiovascular Interventions, Stanford University Medical
Center, Stanford, California 94305-5637, USA.

OBJECTIVES: We assessed the predictive value of minimum stent area (MSA) for
long-term patency of sirolimus-eluting stents (SES) implantation compared to bare
metal stents (BMS). BACKGROUND: Although MSA is a consistent predictor of in-stent
restenosis, its predictive value in BMS is still limited because of biologic variability in the
restenosis process. METHODS: From the SIRoliImUS (SIRIUS) trial, 122 cases (SES:
72; BMS: 50) with complete serial intravascular ultrasound (IVUS) (baseline and
8-month follow-up) were analyzed. Postprocedure MSA and follow-up minimum lumen
area (MLA) were obtained. Based on previous physiologic studies, adequate stent
patency at follow-up was defined as MLA >4 mm(2). RESULTS: In both groups, a
significant positive correlation was observed between baseline MSA and follow-up MLA
(SES: p <0.0001, BMS: p < 0.0001). However, SES showed higher correlation than
BMS (0.8 vs. 0.65) with a higher regression coefficient (0.92 vs. 0.59). The sensitivity
and specificity curves identified different optimal thresholds of MSA to predict adequate
follow-up MLA: 5 mm(2) for SES and 6.5 mm(2) for BMS. The positive predictive values
with these cutoff points were 90% and 56%, respectively. CONCLUSIONS: In this
SIRIUS IVUS substudy, SES reduced both biologic variability and restenosis, resulting
in increased predictability of long-term stent patency with postprocedure MSA. In
addition, SES had a considerably lower optimal MSA threshold compared to BMS.
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55 E 59th St, 6th Floor, New York, NY 10022, USA. gstone@crf.org

BACKGROUND: The safety and efficacy of the slow-release, polymer-based,
paclitaxel-eluting stent after implantation in a broad cross section of de novo coronary
lesions at 1 year are unknown. METHODS AND RESULTS: In the TAXUS-IV trial, 1314
patients with single de novo coronary lesions 10 to 28 mm in length, with
reference-vessel diameter 2.5 to 3.75 mm, coverable by a single study stent, were
prospectively randomized to the slow-release, polymer-based, paclitaxel-eluting TAXUS
stent or an identical-appearing bare-metal EXPRESS stent. By actuarial analysis, the
TAXUS stent compared with the bare-metal stent reduced the 12-month rates of
target-lesion revascularization by 73% (4.4% versus 15.1%, P<0.0001), target-vessel
revascularization by 62% (7.1% versus 17.1%, P<0.0001), target-vessel failure by 52%
(10.0% versus 19.4%, P<0.0001), and composite major adverse cardiac events by 49%
(10.8% versus 20.0%, P<0.0001). The 1-year rates of cardiac death (1.4% versus 1.3%),
myocardial infarction (3.5% versus 4.7%), and subacute thrombosis (0.6% versus 0.8%)
were similar between the paclitaxel-eluting and control stents, respectively. Between 9
and 12 months, there were significantly fewer myocardial infarctions (0% versus 1.1%,
P=0.007), target-vessel revascularizations (2.4% versus 5.8%, P=0.002), and major
adverse cardiac events (2.4% versus 6.3%, P=0.0009) in the paclitaxel-eluting stent
than in the control stent group, respectively. CONCLUSIONS: The relative efficacy
reported at 9 months for the polymer-based, paclitaxel-eluting TAXUS stent compared
with the EXPRESS stent is preserved and continues to increase at 1 year, with no
safety concerns apparent.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15078803
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A polymer-based, paclitaxel-eluting stent in patients with coronary artery disease

G. W. Stone, et al.

Cardiovascular Research Foundation and Lenox Hill Heart and Vascular Institute, New
York 10022, USA. gstone@crf.org

BACKGROUND: Restenosis after coronary stenting necessitates repeated
percutaneous or surgical revascularization procedures. The delivery of paclitaxel to the
site of vascular injury may reduce the incidence of neointimal hyperplasia and
restenosis. METHODS: At 73 U.S. centers, we enrolled 1314 patients who were
receiving a stent in a single, previously untreated coronary-artery stenosis (vessel



that received a paclitaxel-eluting stent, as compared with 11.3 percent of the group that
received a bare-metal stent (relative risk, 0.27; 95 percent confidence interval, 0.16 to
0.43; P<0.001). The rate of angiographic restenosis was reduced from 26.6 percent to
7.9 percent with the paclitaxel-eluting stent (relative risk, 0.30; 95 percent confidence
interval, 0.19 to 0.46; P<0.001). The nine-month composite rates of death from cardiac
causes or myocardial infarction (4.7 percent and 4.3 percent, respectively) and stent
thrombosis (0.6 percent and 0.8 percent, respectively) were similar in the group that
received a paclitaxel-eluting stent and the group that received a bare-metal stent.
CONCLUSIONS: As compared with bare-metal stents, the slow-release, polymer-based,
paclitaxel-eluting stent is safe and markedly reduces the rates of clinical and
angiographic restenosis at nine months.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14724301
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Nonuniform strut distribution correlates with more neointimal hyperplasia after
sirolimus-eluting stent implantation

H. Takebayashi, et al.

Cardiovascular Research Foundation, Lenox Hill Heart and Vascular Institute, New York,
NY 10022, USA.

BACKGROUND: Little is known about causes of intimal hyperplasia (IH) after
sirolimus-eluting stent (SES) implantation. METHODS AND RESULTS: Intravascular
ultrasound was performed in 24 lesions with intra-SES restenosis and a comparison
group of 25 nonrestenotic SESs. To assess stent strut distribution, the maximum
interstrut angle was measured with a protractor centered on the stent, and the visible
struts were counted and normalized for the number of stent cells. In SES restenosis
patients, minimum lumen site was compared with image slices 2.5, 5.0, 7.5, and 10.0
mm proximal and distal to this site. The minimum lumen site had a smaller IVUS lumen
area at follow-up (2.7+/-0.9 versus 6.2+/-1.9 mm2; P<0.01), larger maximum interstrut
angle (135+/-39 degrees versus 72+/-23 degrees; P<0.01), larger IH area (3.4+/-1.5
versus 0.6+/-1.1 mm2; P<0.01) and thickness (0.7+/-0.3 versus 0.1+/-0.2 mm; P<0.01)
at maximum interstrut angle, and fewer stent struts (4.9+/-1.0 versus 6.0+/-0.5; P<0.01)
even when normalized for the number of stent cells (0.78+/-0.15 versus 0.97+/-0.07;
P<0.01). Compared with nonrestenotic SES, the restenosis lesions also had a smaller
minimal lumen area, larger IH area, thicker IH at maximum interstrut angle, fewer stent
struts, and larger maximum interstrut angle. Multivariate analysis identified the number
of visualized stent struts normalized for the number of stent cells and maximum
interstrut angle as the only independent IVUS predictor of IH cross-sectional area
(P<0.01 and P<0.01), minimum lumen area (P<0.01 and P<0.01), and IH thickness
(P<0.01 and P<0.01). CONCLUSIONS: The number and distribution of stent struts
affect the amount of neointima after SES implantation.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15557367
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Restenosis rates following bifurcation stenting with sirolimus-eluting stents for de novo
narrowings



K. Tanabe, et al.

Thoraxcenter, Erasmus Medical Center, Rotterdam, The Netherlands.

The percutaneous treatment of coronary bifurcation stenoses is hampered by an
increased rate of subsequent restenosis. The present study reports on the outcomes of
a consecutive series of 58 patients with 65 de novo bifurcation stenoses treated with
sirolimus-eluting stent implantation in both the main vessel and side branch. At 6
months, the incidence of major adverse cardiac events was 10.3% (1 death and 5 target
lesion revascularizations) with no episodes of acute myocardial infarction or stent
thrombosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15219520
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Incomplete stent apposition after implantation of paclitaxel-eluting stents or bare metal
stents: insights from the randomized TAXUS Il trial

K. Tanabe, et al.

Thoraxcenter, Erasmus MC, Rotterdam, The Netherlands.

BACKGROUND: The clinical impact of late incomplete stent apposition (ISA) for
drug-eluting stents is unknown. We sought to prospectively investigate the incidence
and extent of ISA after the procedure and at 6-month follow-up of paclitaxel-eluting
stents in comparison with bare metal stents (BMS) and survey the clinical significance
of ISA over a period of 12 months. METHODS AND RESULTS: TAXUS Il was a
randomized, double-blind study with 536 patients in 2 consecutive cohorts comparing
slow-release (SR; 131 patients) and moderate-release (MR; 135 patients)
paclitaxel-eluting stents with BMS (270 patients). This intravascular ultrasound (IVUS)
substudy included patients who underwent serial IVUS examination after the procedure
and at 6 months (BMS, 240 patients; SR, 113; MR, 116). The qualitative and
quantitative analyses of ISA were performed by an independent, blinded core laboratory.
More than half of the instances of ISA observed after the procedure resolved at 6
months in all groups. No difference in the incidence of late-acquired ISA was observed
among the 3 groups (BMS, 5.4%; SR, 8.0%; MR, 9.5%; P=0.306), with a similar ISA
volume (BMS, 11.4 mm3; SR, 21.7 mm3; MR, 8.5 mm3; P=0.18). Late-acquired ISA
was the result of an increase of vessel area without change in plaque behind the stent.
Predictive factors of late-acquired ISA were lesion length, unstable angina, and absence
of diabetes. No stent thrombosis occurred in the patients diagnosed with ISA over a
period of 12 months. CONCLUSIONS: The incidence and extent of late-acquired ISA
are comparable in paclitaxel-eluting stents and BMS. ISA is a pure IVUS finding without
clinical repercussions.
http://www.ncbi.nim.nih.gov/entrez/query.fcgizcmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15710761
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Chronic arterial responses to polymer-controlled paclitaxel-eluting stents: comparison
with bare metal stents by serial intravascular ultrasound analyses: data from the
randomized TAXUS-II trial

K. Tanabe, et al.



BACKGROUND: Polymer-controlled paclitaxel-eluting stents have shown a pronounced
reduction in neointimal hyperplasia compared with bare metal stents (BMS). The aim of
this substudy was to evaluate local arterial responses through the use of serial
quantitative intravascular ultrasound (IVUS) analyses in the TAXUS Il trial. METHODS
AND RESULTS: TAXUS Il was a randomized, double-blind study with 536 patients in 2
consecutive cohorts comparing slow-release (SR; 131 patients) and moderate-release
(MR; 135 patients) paclitaxel-eluting stents with BMS (270 patients). This IVUS
substudy included patients treated with one study stent who underwent serial IVUS
examination after the procedure and at 6-month follow-up (BMS, 152 patients; SR, 81;
MR, 81). The analyzed stented segment (15 mm) was divided into 5 subsegments in
which mean vessel area (VA), stent area (SA), lumen area (LA), intrastent neointimal
hyperplasia area (NIHA), and peristent area (VA-SA) were measured. NIHA was
significantly reduced in SR (0.7+/-0.9 mm2, P<0.001) and MR (0.6+/-0.8 mmz2,
P<0.001) compared with BMS (1.9+/-1.5 mm2), with no differences between the two
paclitaxel-eluting release formulations. Longitudinal distribution of neointimal
hyperplasia throughout the paclitaxel-eluting stent was uniform. Neointimal growth was
independent of peristent area at postprocedure examination in all groups. There were
progressive increases in peristent area from BMS to SR to MR (0.5+/-1.7, 1.0+/-1.8, and
1.4+/-2.0 mm2, respectively; P<0.001). The increase in peristent area was directly
correlated with increases in VA. CONCLUSIONS: Both SR and MR paclitaxel-eluting
stents prevent neointimal formation to the same degree compared with BMS. However,
the difference in peristent remodeling suggests a release-dependent effect between SR
and MR.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14691036
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Localized hypersensitivity and late coronary thrombosis secondary to a sirolimus-eluting
stent: should we be cautious?

R. Virmani, et al.

Department of Cardiovascular Pathology, Armed Forces Institute of Pathology, 6825
16th St NW, Washington, DC, USA. virmani@afip.osd.mil

BACKGROUND: The US Food and Drug Administration recently issued a warning of
subacute thrombosis and hypersensitivity reactions to sirolimus-eluting stents (Cypher).
The cause and incidence of these events have not been determined. METHODS AND
RESULTS: We present findings of a 58-year-old man who died of late stent thrombosis
18 months after receiving 2 Cypher stents for unstable angina. Although angiographic
and intravascular ultrasound results at 8 months demonstrated the absence of
neointimal formation, vessel enlargement was present. An autopsy showed aneurysmal
dilation of the stented arterial segments with a severe localized hypersensitivity reaction
consisting predominantly of T lymphocytes and eosinophils. CONCLUSIONS: The
known pharmacokinetic elution profile of Cypher stents and the presence of polymer
fragments surrounded by giant cells and eosinophils suggest that a reaction to the
polymer may have caused late stent thrombosis. Careful long-term follow-up of patients
with vessel enlargement after Cypher stent placement is recommended.
http://www.ncbi.nlm.nih.gov/entrez/query.fc



Circulation (2004);110:e309; author reply e309

Late coronary thrombosis secondary to a sirolimus-eluting stent

B. H. Walpoth and O. M. Hess
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The paclitaxel (TAXUS)-eluting stent: a review of its use in the management of de novo
coronary artery lesions

J. Waugh and A. J. Wagstaff

Adis International Inc., Yardley, Pennsylvania 19067, USA. demail@adis.com
ABSTRACT: The TAXUSEXxpress stent contains paclitaxel 1 microg/mm(2). On
deployment, paclitaxel is slowly released into the intimal tissue of the coronary artery to
prevent cell proliferation and neointimal hyperplasia. When deployed in patients with
previously untreated coronary artery lesions, the paclitaxel-eluting stent (PES)
effectively reduces the need for revascularization without increasing the risk of in-stent
thrombosis. While long-term outcomes data and comparative efficacy and cost-benefit
trials versus other drug-eluting stents are required, the PES appears to be an attractive
alternative for the management of de novo coronary artery lesions. PHARMACOLOGIC
PROPERTIES: The PES comprises a stainless steel stent coated with a non-erodible
biocompatible polyolefin matrix containing paclitaxel 1 microg/mm(2). Paclitaxel dose
dependently inhibits vascular smooth muscle cell proliferation at therapeutic
concentrations as a result of binding to and stabilizing cellular microtubules. This
prevents the cascade of events associated with obstructive in-stent neointimal
hyperplasia. Paclitaxel was released in a controlled manner from the stent coating in in
vitro studies. The higher release rate in the first 2 days after implantation (to reduce
response to implantation injury) slows over the next 8-10 days. The drug is rapidly taken
up by intimal cells with minimal dispersion in the plasma; it was not detected
systemically after stent deployment in clinical trials. Paclitaxel is extensively bound to
proteins (88-98%), and is principally metabolized in the liver, undergoing biliary
clearance after systemic administration. THERAPEUTIC EFFICACY: The efficacy of the
PES was compared with that of a bare-metal stent (BMS) in a number of randomized,
double-blind, multicenter trials in patients with de novo coronary artery lesions. The
TAXUS | and Il trials used the NIR stent, while the pivotal TAXUS IV trial used the
Express stent. The primary endpoints of the well designed TAXUS Il and IV trials
indicated superiority for the PES over the BMS. Twice as many patients receiving the
BMS required target vessel revascularization at 9 months postprocedure and, 6 months
following the procedure, the in-stent neointimal volume in the PES system was only



effective in diabetic patients who receive oral medications. The group receiving insulin
was too small to draw meaningful conclusions. TOLERABILITY: Because of the small
paclitaxel dosages and the mainly local uptake, systemic adverse events associated
with the PES are considered unlikely. The incidences of cardiac death and Ml were very
low and similar in both groups. Local events such as in-stent aneurysms, incomplete
stent apposition, or in-stent thrombosis occurred at a similar rate in PES and BMS
recipients. There has been no evidence of late thrombosis in PES recipients followed for
2 years. The rate of late luminal loss in the 5mm of vessel proximal and distal to the
stent edges was significantly lower in PES than BMS systems.
PHARMACOECONOMIC CONSIDERATIONS: Initial deployment costs associated with
the PES are likely to be offset by savings in repeat procedures, according to a
cost-effectiveness analysis in the UK.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15285700
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Prevention of lesion recurrence in chronic total coronary occlusions by paclitaxel-eluting
stents

G. S. Werner, et al.
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OBJECTIVES: The aim of this research was to assess the efficacy of paclitaxel-eluting
stents in chronic total coronary occlusions (CTO). BACKGROUND: Percutaneous
coronary interventions for CTOs are characterized by a high target vessel failure rate.
METHODS: In 48 consecutive patients, paclitaxel-eluting stents (Taxus, Boston
Scientific Corp., Natick, Massachusetts) were implanted after successful recanalization
of a CTO (duration >2 weeks). Patients underwent an angiography after 6 months and
were followed clinically for 12 months. They were compared with 48 lesion- and
risk-matched patients with CTOs treated with bare metal stents (BMS). Primary clinical
end point was the one-year incidence of major adverse cardiac events (MACE) (death,
myocardial infarction, repeat revascularization); secondary end points were the rate of
restenosis and re-occlusion. RESULTS: In-hospital MACE was 4.2% with Taxus, and
2.1% with BMS (p = NS). The one-year MACE rate was 12.5% in the Taxus group, and
47.9% in the BMS group (p < 0.001), which was due to a reduced need for repeat
revascularization. The angiographic restenosis rate was 8.3% with Taxus versus 51.1%
with BMS (p < 0.001). There was only one late re-occlusion with Taxus (2.1%) as
compared with 23.4% with BMS (p < 0.005). The late loss was reduced in the Taxus



