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U.S. Penetration of DESU.S. Penetration of DES

28% (2003)28% (2003)

75% (2004)75% (2004)

Cypher approved April 2003 and Taxus approved March 2004Cypher approved April 2003 and Cypher approved April 2003 and TaxusTaxus approved March 2004approved March 2004

20032003 20042004



EvidenceEvidence--based Medicinebased Medicine
•• Randomized Clinical TrialsRandomized Clinical Trials –– the gold standardthe gold standard

CAVEATSCAVEATS
•• Multicenter and adequately poweredMulticenter and adequately powered

–– Beware of alpha and beta errorBeware of alpha and beta error
•• Blinded core labs & clinical events committeesBlinded core labs & clinical events committees
•• Apply only to the patient and lesion subgroups Apply only to the patient and lesion subgroups 

and the specific device studiedand the specific device studied

•• Registry dataRegistry data
Must be largeMust be large--scale, multicenter, monitoredscale, multicenter, monitored
Utility: Use patterns & low freq safety eventsUtility: Use patterns & low freq safety events



DrugDrug--eluting Stents in 2005eluting Stents in 2005
Safety and Efficacy ProvenSafety and Efficacy Proven
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Polyolefin derivative Polyolefin derivative PaclitaxelPaclitaxel ExpressExpress22

DrugDrug PolymerPolymer StentStent
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PEVA + PBMA blendPEVA + PBMA blendSirolimusSirolimus BX VelocityBX Velocity
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II IIaIIa IIbIIb IIIIII

De Novo LesionsDe Novo Lesions

DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines Summary Guidelines Summary 20052005

PolymerPolymer--basedbased
SirolimusSirolimus--elutingeluting
CypherCypher™™ stentsstents

RAVELRAVEL
SIRIUSSIRIUS

EE--SIRIUSSIRIUS
CC--SIRIUSSIRIUS

SESSES--SMARTSMART
DIABETESDIABETES

PolymerPolymer--basedbased
PaclitaxelPaclitaxel--elutingeluting
TAXUSTAXUS™™ stentsstents

TAXUSTAXUS--II
TAXUSTAXUS--IIII
TAXUSTAXUS--IVIV
TAXUSTAXUS--VV
TAXUSTAXUS--VIVI

RVD 2.25 RVD 2.25 –– 3.5 mm3.5 mm
Length Length ≤≤30 mm30 mm

RVD 2.25 RVD 2.25 –– 4.0 mm4.0 mm
Length Length ≤≤46 mm46 mm



Unsettled Issues               Unsettled Issues                
with Class 1A Lesionswith Class 1A Lesions

•• Non QNon Q--wave MI with wave MI with 
Multiple StentsMultiple Stents

•• Late Stent ThrombosisLate Stent Thrombosis



Drug Drug –– Eluting StentsEluting Stents
• Unapproved (and under-studied) indications

Very small or large vessels
Ultra long lesions
Chronic total occlusions
Bifurcations
Left main disease
In-stent restenosis
Multivessel disease
Acute myocardial infarction

•• UnapprovedUnapproved ((andand underunder--studiedstudied) indications) indications
VeryVery smallsmall or large or large vesselsvessels
Ultra long Ultra long lesionslesions
ChronicChronic total occlusionstotal occlusions
BifurcationsBifurcations
LeftLeft main main diseasedisease
InIn--stentstent restenosisrestenosis
MultivesselMultivessel diseasedisease
Acute myocardial infarctionAcute myocardial infarction



Distal left main, PLCX, Distal left main, PLCX, RamusRamus bifurcationbifurcation
3 3 CyphersCyphers with crushingwith crushing

PrePre PostPost



2 Months Later2 Months Later



Complex DES ImplantationComplex DES Implantation



S/P 4 Cypher stents in LM, LAD and RIS/P 4 Cypher stents in LM, LAD and RI



8 Days Later8 Days Later



1.3% 2.0% 2.6% 3.2% 3.5% 5.5%

29.0%

8.7%

UnstableUnstable
anginaangina

PriorPrior
brachyRxbrachyRx

ThrombusThrombus DiabetesDiabetes UnprotUnprot..
left mainleft main

BifurcationBifurcation RenalRenal
failurefailure

PrematurePremature
Plavix Plavix d/cd/c

Several patient and lesion Several patient and lesion 
subgroups have an subgroups have an 

unacceptably high stent unacceptably high stent 
thrombosis rate! thrombosis rate! 

Milan/Siegburg ExperienceMilan/Siegburg Experience
Stent thrombosis after DES (SES or PES) Stent thrombosis after DES (SES or PES) 

occurred in 29/2229 pts (1.3%) at 9.3occurred in 29/2229 pts (1.3%) at 9.3±±5.6 5.6 mosmos

CentroCentro
CuoreCuore
ColumbusColumbus



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005

Bifurcation DiseaseBifurcation Disease



--1 (1.6)1 (1.6)1 (2.3)1 (2.3)--CABG, n (%)CABG, n (%)

1 (4.5)1 (4.5)6 (9.5)6 (9.5)3 (7.1)3 (7.1)3 (7.0)3 (7.0)TLR, n (%)TLR, n (%)

1 (4.5)1 (4.5)6 (9.5)6 (9.5)4 (9.5)4 (9.5)4 (9.3)4 (9.3)NonNon--Q MI, n (%)Q MI, n (%)

1 (4.5)1 (4.5)1 (1.6)1 (1.6)1 (2.3)1 (2.3)1 (2.3)1 (2.3)Q MI, n (%)Q MI, n (%)

3 (13.6)3 (13.6)12 (19.0)12 (19.0)7 (16.6)7 (16.6)8 (18.6)8 (18.6)Total, n (%)Total, n (%)

ATATITTITT

--1 (1.6)1 (1.6)--1 (2.3)1 (2.3)Death, n (%)Death, n (%)

(n=22)(n=22)(n=63)(n=63)(n=42)(n=42)(n=43)(n=43)

SIRIUS Bifurcation StudySIRIUS Bifurcation Study
MACEMACE at 6 at 6 monthsmonths

ITT:ITT: intention to treatintention to treat, , AT:AT: actualactual treatmenttreatmentStent thrombosis 3 (3.5%)Stent thrombosis 3 (3.5%)
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Main VesselMain Vessel

6.06.0 6.26.2

Side BranchSide Branch

24.024.0

18.718.7

SIRIUS Bifurcation StudySIRIUS Bifurcation Study
InIn--lesion Restenosis lesion Restenosis (treatment received)(treatment received)

P = 0.74P = 0.74

Total MV 6.1% (4/66) Total MV 6.1% (4/66) 

Total Restenosis (MV and/or SB) 25.7% (17/66) Total Restenosis (MV and/or SB) 25.7% (17/66) 

Total SB 22.7% (15/66)Total SB 22.7% (15/66)

3/503/50 1/161/16 12/5012/50 3/163/16



Main BranchMain Branch Side BranchSide Branch
00

1010

2020

3030

4040

15.5% 15.5% 
(9/58)(9/58)

8.9% 8.9% 
(8/90)(8/90)

37.9% 37.9% 
(22/58)(22/58)

11.1% 11.1% 
(10/90)(10/90)

P=0.33P=0.33 P<0.001P<0.001

No final No final KissingKissing YesYes final final KissingKissing

ResultsResults withwith CrushCrush stentingstenting accordingaccording toto
performance of final performance of final kiss (n=148)kiss (n=148)
Restenosis Rate (%)Restenosis Rate (%)

Main BranchMain Branch Side BranchSide Branch
00

0.20.2

0.40.4

0.60.6

0.470.47

0.210.21

0.520.52

0.320.32

P=0.10P=0.10 P<0.05P<0.05

No final No final KissingKissing YesYes final final KissingKissing

Late Lumen Loss (mm)Late Lumen Loss (mm)



PtsPts 5959

LesionsLesions 6767

Final kiss Final kiss 30%30%

AngiogAngiog FUFU 79%79%

TLR TLR (pts(pts)) 18.6%18.6%

CentroCentro
CuoreCuore
ColumbusColumbus

Crush stentingCrush stenting
6 Month Restenosis6 Month Restenosis

12.5%
7.1%

35.0%

5.5%

0

10

20

30

40

Main branch Side branch

Final kiss
No final kiss



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005IIaIIa

-- Bifurcation Bifurcation (DES main branch, side (DES main branch, side 
branch PTCA w/provisional DES)branch PTCA w/provisional DES)

-- BifurcationBifurcation (V(V--stent)stent)

IIbIIb

-- Bifurcation Bifurcation (routine T(routine T--stent or crush stent or crush 
of side branch with final kiss)of side branch with final kiss)



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005

Unprotected Left Unprotected Left 
Main DiseaseMain Disease



0000Stent thrombosisStent thrombosis

Distal LMDistal LM
(n=56)(n=56)

ProxProx/mid LM/mid LM
(n=17)(n=17)

Post discharge            Post discharge            
6 mo events6 mo events

1 (1.8%)1 (1.8%)
00

00
00
00

00Repeat PCIRepeat PCI

00Q MIQ MI

00Emergent CABGEmergent CABG

00Non Q MI Non Q MI 

00DeathDeath

**TLR due to edge restenosis**TLR due to edge restenosis

SJ Park et al.SJ Park et al.
Unprotected Left Main Stenting (n=73)Unprotected Left Main Stenting (n=73)



0.230.23±±0.500.500.170.17±±0.210.21Late loss (mm)Late loss (mm)
7.57.5±±17.017.0--1.81.8±±8.18.1Diameter stenosis (%)Diameter stenosis (%)

Distal LMDistal LM
(n=56)(n=56)

ProxProx/mid LM/mid LM
(n=17)(n=17)66--Month QCAMonth QCA

3 (6.3%)3 (6.3%)

3.263.26±±0.590.59
3.583.58±±0.650.65
48 (8648 (86%)%)

3.563.56±±0.440.44Reference vessel (mm)Reference vessel (mm)

0 %0 %RestenosisRestenosis

3.593.59±±0.320.32MLD (mm)MLD (mm)

13 (76%)13 (76%)Angiographic F/UAngiographic F/U

SJ Park et al.SJ Park et al.
Unprotected Left Main Stenting (n=73)Unprotected Left Main Stenting (n=73)



Left main stenting: ScrippsLeft main stenting: Scripps
Angiographic FU in 99% @ 3 months (n=49)Angiographic FU in 99% @ 3 months (n=49)

0 (0%)0 (0%)Late thrombosisLate thrombosis

15 (31%)15 (31%)RestenosisRestenosis

12 (25%)12 (25%)TLRTLR--PCIPCI
2 (4%)2 (4%)TLRTLR--CABGCABG

2 (4%)2 (4%)Death*Death*

16 (33%)16 (33%)Death, MI, TLR, or thrombosisDeath, MI, TLR, or thrombosis

14 (29%)14 (29%)TLR**TLR**

0 (0%)0 (0%)MIMI

* * 1 cardiac, 1 non1 cardiac, 1 non--cardiaccardiac ****Asymptomatic TLR = 10 (71%)Asymptomatic TLR = 10 (71%)



19.6%

15.5%
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UnprotectedUnprotected Left MainLeft Main MilanMilan
DESDES Experience (n=86)Experience (n=86)

Lenox
Hill

CentroCentro
CuoreCuore
ColumbusColumbus

Distal bifurcation 82%; 48% Cypher, 52% TAXUS; 59% crush, 24% V=Distal bifurcation 82%; 48% Cypher, 52% TAXUS; 59% crush, 24% V=stentstent

Late lossLate loss
= 0.65 mm= 0.65 mm
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IIbIIb

-- Unprotected left mainUnprotected left main



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005

Multivessel DiseaseMultivessel Disease



CYPHER®
Sirolimus-eluting Stent

N = 606

CYPHERCYPHER®®
SirolimusSirolimus--eluting Stenteluting Stent

N = 606N = 606

RegistryRegistry

Crown™ stent
N = 600

CCrownrown™™ stentstent
N N == 600600

RR

CABG
N = 605
CABGCABG

N = 605N = 605

AArterial rterial RRevascularization evascularization TTherapy herapy SStudytudy
ARTS II ARTS II –– Study DesignStudy Design

ARTS IIARTS IIARTS II

ARTS IARTS IARTS I

PI: Serruys PW.PI: Serruys PW.



73734848--Total Stent LengthTotal Stent Length
3.63.62.82.8--# Stents / Patient# Stents / Patient

38.838.8
––

83.883.8
4.04.0
3.43.4

25.325.3

3.93.9
9999

2.82.8
2.22.2

ARTS I ARTS I ––
PCI armPCI arm
(n=600)(n=600)

35.835.8––Use of GPIIb/IIIa InhibitorsUse of GPIIb/IIIa Inhibitors

Elevated CKs PostElevated CKs Post--procedureprocedure
18.518.589.689.6>1x ULN>1x ULN
1.71.723.123.133--5x ULN5x ULN
0.50.526.626.6>5x ULN>5x ULN

84.684.6––Clinical SuccessClinical Success

3.43.49.69.6Hospital Stay (days)Hospital Stay (days)

89.889.831.831.8Lipid Lowering Drug @d/cLipid Lowering Drug @d/c

8585

3.63.6
2.52.5

ARTS II ARTS II 
(n = 606)(n = 606)

193193

2.82.8
2.32.3

ARTS I ARTS I ––
CABG CABG armarm
(n = 605)(n = 605)

Duration of Procedure (Min)Duration of Procedure (Min)

# of Lesions / Patient# of Lesions / Patient
# Diseased Vessels / Patient# Diseased Vessels / Patient

ARTS II:ARTS II: Procedural DataProcedural Data



ARTS II:ARTS II: ReRe--InterventionIntervention

Time (Days)Time (Days)
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P (log rank) = 0.003 between P (log rank) = 0.003 between 
ARTS II and ARTS IARTS II and ARTS I--CABGCABG

0      50      100    150    200    250    300    350    4000      50      100    150    200    250    300    350    400

ARTS II
ARTS I CABG
ARTS I PCI

91.5%91.5%

78.7%78.7%

95.9%95.9%



ARTS II:ARTS II: Death, Stroke, MIDeath, Stroke, MI

Time (Days)Time (Days)
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P (log rank) < 0.001 between P (log rank) < 0.001 between 
ARTS II and ARTS IARTS II and ARTS I--CABGCABG

0      50      100    150    200    250    300    350    4000      50      100    150    200    250    300    350    400

ARTS II
ARTS I CABG
ARTS I PCI

97.1%97.1%

90.7%90.7%
92.0%92.0%



ARTS II:ARTS II: MACCEMACCE
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Ev
en

t F
re

e 
Su

rv
iv

al
 (%

)
Ev

en
t F

re
e 

Su
rv

iv
al

 (%
) 100100

9595
9090
8585
8080
7575
7070
6565
60 60 

P (log rank) = 0.4 between P (log rank) = 0.4 between 
ARTS II and ARTS IARTS II and ARTS I--CABGCABG

0      50      100    150    200    250    300    350    4000      50      100    150    200    250    300    350    400

ARTS II
ARTS I CABG
ARTS I PCI

97.2%97.2%

90.8%90.8%

93.6%93.6%

80.0%80.0%

89.2%89.2%

73.5%73.5%

93.7%93.7%

91.0%91.0% 88.4%88.4%



Baseline Clinical Characteristics Baseline Clinical Characteristics 

28 (18.1)28 (18.1)Pts with CTO %Pts with CTO %

71 (45.8%)71 (45.8%)Pts Pts bifurcbifurc les %les %

27 (17.4%)27 (17.4%)33--vessel stenting, %vessel stenting, %

88 (56.8%)88 (56.8%)33--vessel disease, %vessel disease, %

67 (43.2%)67 (43.2%)22--vessel disease, %vessel disease, %

32 (20.6%)32 (20.6%)Unstable angina, %Unstable angina, %

74 (47.7%)74 (47.7%)Prior MI, %Prior MI, %

31 (20.0%)31 (20.0%)Prior CABG, %Prior CABG, %

N = 155 patientsN = 155 patients

CYPHERCYPHER®® Milan Multivessel DiseaseMilan Multivessel Disease
MidMid--Term ResultsTerm Results

Orlic et alOrlic et al
JACCJACC

In pressIn press



Orlic et alOrlic et al
JACCJACC

In pressIn press

Six Month Clinical Outcome Six Month Clinical Outcome (112 pts (112 pts –– 359 lesions)359 lesions)

25 (22.3%)25 (22.3%)Cumulative MACE (% pts)Cumulative MACE (% pts)
18 (16.1%)18 (16.1%)TVR, (% pts)TVR, (% pts)
16 (14.3%)16 (14.3%)TLR, (% pts)TLR, (% pts)

4   (1.1%)4   (1.1%)CABG (% lesions)CABG (% lesions)
20   (5.6%)20   (5.6%)PCI (% lesions)PCI (% lesions)
24   (6.7%)24   (6.7%)TLR, (% lesions)TLR, (% lesions)

00CVA , (% pts)CVA , (% pts)
4   (3.6%) 4   (3.6%) QQ--Wave MI, (% pts)Wave MI, (% pts)
3   (2.7%)3   (2.7%)Death, (% pts)Death, (% pts)

CYPHERCYPHER®® Milan Multivessel DiseaseMilan Multivessel Disease
MidMid--Term ResultsTerm Results



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005
IIaIIa

-- Multivessel disease (vs. CABG)Multivessel disease (vs. CABG)

? Non complex lesions only? Non complex lesions only
? Long? Long--term mortality in diabeticsterm mortality in diabetics



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005

IIaIIa
-- ISR of BMS (vs. brachytherapy)ISR of BMS (vs. brachytherapy)
-- Bifurcation Bifurcation (DES main branch, PTCA (DES main branch, PTCA 

of side branch w/provisional DES)of side branch w/provisional DES)
-- AortoAorto--ostial lesionsostial lesions
-- Chronic total occlusionsChronic total occlusions
-- Multivessel disease Multivessel disease (? diabetics)(? diabetics)
-- Saphenous vein graftsSaphenous vein grafts

II

-- ISR of BMS (vs. PTCA)ISR of BMS (vs. PTCA)



DES EvidenceDES Evidence--based Medicinebased Medicine
Guidelines SummaryGuidelines Summary

20052005IIbIIb

-- Bifurcation Bifurcation –– V stentV stent
-- ISR after failed DESISR after failed DES

-- Bifurcation Bifurcation –– T stent or crushing of side branchT stent or crushing of side branch
-- UltraUltra--long lesions (full metal jacket)long lesions (full metal jacket)
-- Unprotected left mainUnprotected left main
-- Acute myocardial infarctionAcute myocardial infarction
-- ISR after failed ISR after failed brachybrachy (if no surgical option!)(if no surgical option!)

““We desperately need more data regarding the safety and We desperately need more data regarding the safety and 
efficacy of DES in unapproved and high risk indications       efficacy of DES in unapproved and high risk indications       

before their use should be considered routine.before their use should be considered routine.””


