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The lay press negative The lay press negative 
characterization of DES characterization of DES 
safety (often fueled by safety (often fueled by 
physicians)physicians) has has 
frightened both patients frightened both patients 
andand
referring physiciansreferring physicians
(unnecessarily), which (unnecessarily), which 
has seriously has seriously 
compromised the compromised the 
interventionalistinterventionalist’’ss ability ability 
to deliver optimal therapy to deliver optimal therapy 
in patients with complex in patients with complex 
CAD.    CAD.    



““An Epidemic of Madness!An Epidemic of Madness!””



The “4” QuestionsThe The ““44”” QuestionsQuestions

DES Clinical PerspectivesDES Clinical Perspectives

1.1. What are the alternatives to DES treatment?What are the alternatives to DES treatment?
(safety and management of BMS in(safety and management of BMS in--stentstent
restenosisrestenosis))

2.2. What is the incremental efficacy of DES vs. What is the incremental efficacy of DES vs. 
BMS? BMS? (on-label and off-label patient cohorts)

3.3. Does the balance of safety/efficacy still favor Does the balance of safety/efficacy still favor 
DES?DES?

4.4. What is the current DES What is the current DES ““dilemmadilemma”” for clinicians for clinicians 
(and prospective patients)?(and prospective patients)?



The “4” QuestionsThe The ““44”” QuestionsQuestions

DES Clinical PerspectivesDES Clinical Perspectives

1.1. What are the alternatives to DES treatment?What are the alternatives to DES treatment?
(safety and management of BMS in(safety and management of BMS in--stentstent
restenosisrestenosis))



Bare Metal Stents….
The bad old days

Bare Metal Stents….
The bad old days



Restenosis After Bare Metal Stents
Scope of the Problem

Restenosis After Bare Metal Stents
Scope of the Problem

Coronary interventions worldwide 2005:            Coronary interventions worldwide 2005:            
2.4 million (~ 50% in US)2.4 million (~ 50% in US)

Angiographic restenosis: Angiographic restenosis: 600,000/yr600,000/yr

Clinical events:Clinical events: 300,000/yr300,000/yr

Recurrent clinical events:           60,000/yrRecurrent clinical events:           60,000/yr

Ultimate bypass surgery:Ultimate bypass surgery: 100,000/yr100,000/yr



Economic Burden of RestenosisEconomic Burden of Restenosis
1 million1 million PCI procedures in US during  in 2004PCI procedures in US during  in 200411

>70%>70% of of PCIsPCIs used bare metal stents (conservative)used bare metal stents (conservative)22

Estimated TVR frequency (Centers for Medicine & 
Medicaid Services population) 14.4%14.4% in the BMS era3

Mean cost for each TVR event Mean cost for each TVR event $11,913$11,91344

Est. annual economic burden in the US Est. annual economic burden in the US ~$1.2 billion~$1.2 billion
Thom T et al. Circulation 2006;113:e85Thom T et al. Circulation 2006;113:e85--1511511  1  Cutlip DE, et al. JACC 2002;40:2082Cutlip DE, et al. JACC 2002;40:2082--9933

LaskeyLaskey WK, et al. Am J Cardiol 2001; 87:964WK, et al. Am J Cardiol 2001; 87:964--992              2              Cohen DJ et al. Circulation 2001;104: I:386Cohen DJ et al. Circulation 2001;104: I:386--7744



Presentation of BMS ISR as AMIPresentation of BMS ISR as AMI
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NayakNayak AK et al. Circ J 2006;70:1026AK et al. Circ J 2006;70:1026--2929 BossiBossi I et al. JACCI et al. JACC 2000;35:15692000;35:1569--7676
Walters DL et al. AJCWalters DL et al. AJC 2002;89:4912002;89:491--44 Chen MS et al.  Chen MS et al.  AHJ AHJ 2006,151:12602006,151:1260--1264 1264 

From 2006

Is BMS ISR a Benign Entity?Is BMS ISR a Benign Entity?



Is BMS ISR a Benign Entity?Is BMS ISR a Benign Entity?
1186 cases of single lesion bare metal ISR 1186 cases of single lesion bare metal ISR 

at the Cleveland Clinic. at the Cleveland Clinic. 

Acute MIAcute MI9.5%9.5%

-- 2.2%2.2%

-- 7.3%7.3%

26.4%26.4%

64.1%64.1%

-- NSTEMINSTEMI

-- STEMISTEMI

Unstable AnginaUnstable Angina

Effort AnginaEffort Angina

Chen MS et al.  Chen MS et al.  AHJ AHJ 2006,151:12602006,151:1260--1264 1264 

8 (0.7%)8 (0.7%)
proceduralprocedural

deathsdeaths

TreatmentTreatment

106 cases (8.9%) totally occluded 



Pattern I (Focal) Type IA: Articulation / Gap Pattern I (Focal) Type IB: Margin

Pattern I (Focal) Type IC: Focal Body Pattern I (Focal) Type ID: Multifocal

InIn--Stent Stent RestenosisRestenosis PatternsPatterns

Pattern II (Diffuse): Intra-stent Pattern III (Diffuse): Proliferative

Pattern IV (Diffuse): Total Occlusion

Classification 
proposed by Mehran et al. 

Circulation 1999;100:1872-1878

Classification Classification 
proposed by Mehran et al. proposed by Mehran et al. 

Circulation 1999;100:1872Circulation 1999;100:1872--18781878



Patterns of In-Stent RestenosisPatterns of InPatterns of In--Stent RestenosisStent Restenosis
282 lesions;  restenosis patterns classified by 

angiography and confirmed by IVUS
282 lesions;  restenosis patterns classified by 

angiography and confirmed by IVUS
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Predictors of TLR : diabetes, previous ISR and ISR patternsPredictors of TLR : diabetes, previous ISR and ISR patterns

Mehran R et al. Circulation 1999;100:1872-78Mehran R et al. Circulation 1999;100:1872Mehran R et al. Circulation 1999;100:1872--7878

DIFFUSE DIFFUSE DIFFUSEDIFFUSE



BMS InBMS In--StentStent RestenosisRestenosis (CRF)(CRF)
All Conventional TherapiesAll Conventional Therapies

765 consecutive pts @ WHC with in-stent restenosis treated with 
ALL THERAPIES (PTCA n=267, ELCA n=208, RA n=130, stent 
n=160), excluding vascular brachytherapy, assisted by IVUS 
guidance

765 consecutive pts @ WHC with in-stent restenosis treated with 
ALL THERAPIES (PTCA n=267, ELCA n=208, RA n=130, stent 
n=160), excluding vascular brachytherapy, assisted by IVUS 
guidance

22.522.5
6.56.5±±0.50.5
1818±±1313
1919±±99
3737
RARA

24.524.5
6.66.6±±0.80.8
2323±±1616

99±±33
3636

PTCAPTCA

29.029.0
6.96.9±±1.01.0
1818±±1515
2121±±1111

3636
ELCAELCA

25.225.227.527.5TLR @ 1 YearTLR @ 1 Year
9.79.7±±1.01.07.37.3±±3.23.2Final CSA (mm2)Final CSA (mm2)
1212±±10101919±±1616Final %DSFinal %DS

99±±441313±±55Lesion Length (mm)Lesion Length (mm)
282834.534.5Diabetes (%)Diabetes (%)

StentStentAllAll



Treatment Strategies after Treatment Strategies after 
Bare Metal ISRBare Metal ISR

510 consecutive pts with bare metal ISR.
Treatment strategy at the operators discretion.

510 consecutive pts with bare metal ISR.510 consecutive pts with bare metal ISR.
Treatment strategy at the operators discretion.Treatment strategy at the operators discretion.

66%
58%57%55%

0

25

50

75

100

2-
yr

 M
A

C
E 

fr
ee

 (%
)

BABA StentStent RARA CABGCABG

MoustaphaMoustapha A, et al. J Am Col A, et al. J Am Col CardiolCardiol 2001;37:18772001;37:1877--18821882
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0.6130.6131 (0.8%)1 (0.8%)2 (1.7%)2 (1.7%)00--30 days30 days
0.0670.0677 (5.3%)7 (5.3%)1 (0.8%)1 (0.8%)3030--270 days270 days

8 (6.1%)8 (6.1%)
27 (20.6%)27 (20.6%)
13 (9.9%)13 (9.9%)

33 (25.2%)33 (25.2%)
10 (7.6%)10 (7.6%)
6 (4.6%)6 (4.6%)

16 (12.2%)16 (12.2%)
4 (3.1%)4 (3.1%)

38 (29.0%)38 (29.0%)

CRTCRT
(n=131)(n=131)

0.0050.00551 (42.1%)51 (42.1%)All TLRAll TLR

0.0310.0313 (2.5%)3 (2.5%)Stent closureStent closure
0.1870.18734 (28.1%)34 (28.1%)TLRTLR--PTCAPTCA
0.0320.03224 (19.8%)24 (19.8%)TLRTLR--CABGCABG

0.2930.2935 (4.1%)5 (4.1%)nonnon--QQ
0.7510.7514 (3.3%)4 (3.3%)QQ--wavewave
0.2130.2139 (7.4%)9 (7.4%)All MIAll MI
0.3700.3701 (0.8%)1 (0.8%)DeathDeath
0.0130.01354 (44.6%)54 (44.6%)MACE*MACE*

P valueP valuePlaceboPlacebo
(n=121)(n=121)

Clinical Outcomes (0-9 months)Clinical Outcomes (0-9 months)

* MACE = death, MI, all TLR (CABG and PCI)* MACE = death, MI, all TLR (CABG and PCI)

GammaGamma--1: Five1: Five--Year FUYear FU



0.6130.6131 (0.8%)1 (0.8%)2 (1.7%)2 (1.7%)00--30 days30 days
0.0100.01010 (7.6%)10 (7.6%)1 (0.8%)1 (0.8%)3030--270 days270 days

11 (8.4%)11 (8.4%)
35 (29.0%)35 (29.0%)
27 (20.6%)27 (20.6%)
53 (40.5%)53 (40.5%)
17 (13.0%)17 (13.0%)
7 (5.3%)7 (5.3%)
23 (17.6%)23 (17.6%)
13 (9.9%)13 (9.9%)
64 (48.9%)64 (48.9%)

CRTCRT
(n=131)(n=131)

0.2540.25458 (47.91%)58 (47.91%)All TLRAll TLR

0.0210.0213 (2.5%)3 (2.5%)Stent closureStent closure
0.5780.57840 (33.1%)40 (33.1%)TLRTLR--PTCAPTCA
0.3000.30032 (26.4%)32 (26.4%)TLRTLR--CABGCABG

0.0560.0567 (5.8%)7 (5.8%)nonnon--QQ
0.5440.5444 (3.3%)4 (3.3%)QQ--wavewave
0.0640.06411 (9.1%)11 (9.1%)All MIAll MI
1.0001.00012 (9.9%)12 (9.9%)DeathDeath
0.3800.38066 (54.5%)66 (54.5%)MACE*MACE*

P valueP valuePlaceboPlacebo
(n=121)(n=121)

Clinical Outcomes (0-60 months)Clinical Outcomes (0-60 months)

* MACE = death, MI, all TLR (CABG and PCI)* MACE = death, MI, all TLR (CABG and PCI)

GammaGamma--1: Five1: Five--Year FUYear FU



SECURESECURE -- Events In & Out of Events In & Out of 
Hospital to 1 yearHospital to 1 year

0.0080.00832.432.451.151.1TVR (%)TVR (%)

0.180.18003.43.4Stent thromb >30 Stent thromb >30 
days (%)days (%)

0.630.632.72.71.71.7Stent thromb <30 Stent thromb <30 
days (%)days (%)

0.0040.00433.833.854.554.5TVF (%)TVF (%)

0.0120.01229.729.747.847.8TLR (%)TLR (%)

PP--valuevalue
No Radiation No Radiation 

FailureFailure
(n=74 pts)(n=74 pts)

Radiation  Radiation  
Failure*Failure*

(n=178 pts)(n=178 pts)

252 patients with 1 yr follow252 patients with 1 yr follow--upup

*patients with at least one lesion previously treated with brachytherapy



SECURESECURE –– Events In & Out of Events In & Out of 
Hospital to 1 yearHospital to 1 year

1.001.004.14.15.15.1Death (%)Death (%)

0.290.291.41.44.54.5NonNon--Q waveQ wave

0.0270.02736.536.552.352.3MACE MACE 
(death, MI, TLR)(death, MI, TLR)

0.290.291.41.44.54.5QQ--wavewave
0.160.162.72.77.97.9MI (%)MI (%)

PP--valuevalue
No Radiation No Radiation 

FailureFailure
(n=74 pts)(n=74 pts)

Radiation  Radiation  
Failure*Failure*

(n=178 pts)(n=178 pts)

*patients with at least one lesion previously treated with brachytherapy

252 patients with 1 yr follow-up



The “4” QuestionsThe The ““44”” QuestionsQuestions

DES Clinical PerspectivesDES Clinical Perspectives

1.1. What are the alternatives to DES treatment?What are the alternatives to DES treatment?
(safety and management of BMS in(safety and management of BMS in--stentstent
restenosisrestenosis))

2.2. What is the incremental efficacy of DES vs. What is the incremental efficacy of DES vs. 
BMS? BMS? (on-label and off-label patient cohorts)
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Time after Initial Procedure (years)Time after Initial Procedure (years)

00 11 22 33 44
Time after Initial Procedure (years)Time after Initial Procedure (years)

TAXUS I, II, IV, V, VITAXUS I, II, IV, V, VI
(n=3,506)(n=3,506)

RAVEL, SIRIUS, ERAVEL, SIRIUS, E--SIRIUS, CSIRIUS, C--SIRIUSSIRIUS
(n=1,748)(n=1,748)

P<0.000176.4% (202)
92.2%   (66)

CYPHER stent (n=870) 
Bare metal stent (n=878)

Independent CRF patientIndependent CRF patient--level metalevel meta--analysisanalysis

00 11 22 33 44
60

70

80

90

100

60

70

80

90

100

P<0.000180.0% (337)
89.9% (164)

TAXUS stent (n=1,749) 
Bare metal stent (n=1,757)

9 Prospective, Double9 Prospective, Double--Blind, Randomized TrialsBlind, Randomized Trials
Freedom From Ischemic TLRFreedom From Ischemic TLR



0.0 0.5 1.0 1.5 2.0

44--Year TLR: Subgroup AnalysesYear TLR: Subgroup Analyses
Pooled Data from RAVEL, SIRIUS, E-SIRIUS, and C-SIRIUS

Internal Data, Internal Data, CordisCordis CorporationCorporation

CYPHER
Stent

BMS

Favors CYPHER Favors BMS

P-value

<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001

<0.0001

<0.0001
<0.0001
<0.0001

<0.0001
<0.0001

<0.0001

23.3%
24.3%
20.6%

20.7%
25.7%
21.4%

30.5%

23.8%
22.5%
26.6%

32.9%
19.7%

20.5%

7.6%
8.3%
6.0%

6.9%
8.8%
6.6%

10.3%

10.0%
4.7%
9.1%

9.5%
6.9%

6.7%

Overall
Female
Male

Non-Diabetes
LAD
Non-LAD

Diabetes

RVD < 2.75mm
RVD ≥ 2.75mm
Length > 13.5mm

Overlap
Non Overlap

Length ≤ 13.5mm

Odds Ratio (95% CI)



Female
Male
Multiple Stents
Single Stent
Diabetic-Insulin
Diabetic-Oral
Non-Diabetic
Lsn Length >26
Lsn Length 18-26
Lsn Length <18
RVD >3.0
RVD 2.5 - ≤3.0
RVD ≤2.5
All

TLR up to 4 Years: Subgroup Summary
TAXUS II, IV, V, VI Meta-analysis

HR [95% CI]

1.0 1.50 0.5
<0.000120.8%12.2%0.50
<0.000119.9%9.5%0.44
<0.000132.5%12.1%0.34
<0.000117.4%9.6%0.50

0.0123.3%13.6%0.45
<0.000125.7%12.3%0.42
<0.000118.7%9.6%0.47

0.00226.6%12.9%0.45
0.000620.9%11.0%0.48

<0.000119.1%9.7%0.46
0.00212.7%7.3%0.53

<0.000118.7%9.8%0.49
<0.000127.8%13.2%0.42
<0.000120.2%10.3%0.46
P ValueControlTAXUSHR



ARTS II
Arterial Revascularization Therapy Study

ARTS IIARTS II
AArterial rterial RRevascularization evascularization TTherapy herapy SStudytudy

Total Pts
n = 1205
Total PtsTotal Pts
n = 1205n = 1205

Stenting
n = 600
StentingStenting
n = 600n = 600RandomizedRandomizedRandomized

Surgery
n = 605
SurgerySurgery
n = 605n = 605

Cypher
n = 600
CypherCypher
n = 600n = 600

RegistryRegistryRegistry



ARTS II:ARTS II:
Lesion CharacteristicsLesion Characteristics

666861Discrete (<10mm)

272527Tubular (10-20mm)

313029RCA location

292929LCx location

2730543-VD

394142LAD location

6966462-VD

ARTS I (PCI)
N=600 pts 

N=1606 les.

ARTS I (CABG)
N=605 pts N=1638 

les.

ARTS II
N=607 pts 

N=2160 les.% of patients 

Diffuse (>20mm) 7712

Type C lesion
Side branch involvement

8814

353234

% of lesions



ARTS II:ARTS II:
Procedural CharacteristicsProcedural Characteristics

GpGp IIb/IIIaIIb/IIIa inhibitor use, %inhibitor use, %
Total Total stentstent length, mmlength, mm

Max. inflation pressure, Max. inflation pressure, atmatm

StentedStented les. / les. / anastanast. . segseg., #., #

Direct Direct stentingstenting, %, %

Lesions, #Lesions, #

Use of arterial conduit, %Use of arterial conduit, %

StentsStents, #, #

----3333

4848--7373

14.614.6--16.416.4

2.52.52.62.63.23.2

33--3535

2.82.82.82.83.63.6

ARTS I (PCI)ARTS I (PCI)
N=600 pts N=600 pts 

N=1606 les.N=1606 les.

ARTS I (CABG)ARTS I (CABG)
N=605 pts N=605 pts 

N=1638 les.N=1638 les.

ARTS IIARTS II
N=607 pts N=607 pts 

N=2160 les.N=2160 les.

--9393--

2.82.8--3.73.7

Hospital stay, daysHospital stay, days 3.93.99.69.63.43.4

Duration of procedure, Duration of procedure, minsmins 99991931938585



ARTS II:ARTS II:
Angiographic Angiographic Occlusions*Occlusions*

* Definition of * Definition of thromboticthrombotic occlusion:  occlusion:  AngiographicallyAngiographically proven proven 
occlusion (TIMI 0 or 1) or flow limiting thrombus (TIMI 1 or 2)occlusion (TIMI 0 or 1) or flow limiting thrombus (TIMI 1 or 2)

0.5 0.8 1.1
0.2 0.2
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ARTS II ARTS I - CABG ARTS I - PCI

p=0.009p=0.009p=0.004p=0.004
2 late occlusions 2 late occlusions at at 
55 55 andand 301 days 301 days 
post post stentingstenting



ARTS II: ARTS II: 
MACCE up to MACCE up to 1 year *1 year *

MACCEMACCE ARTS II  ARTS II  ARTS I (CABG)    ARTS I (PCI)ARTS I (CABG)    ARTS I (PCI)
N=607            N=60N=607            N=6022 N=600N=600

DeathDeath 1.01.0%% 2.72.7%% 2.72.7%%
CVACVA
MIMI
(re) CABG(re) CABG
(re) PCI(re) PCI

Any MACCEAny MACCE

0.8%0.8% 1.8%1.8% 1.8%1.8%
1.2%1.2% 3.5%3.5% 5.0%5.0%
2.0%2.0% 0.7%0.7% 4.7%4.7%
5.4%5.4% 3.0%3.0% 12.3%12.3%

10.4%10.4% 11.6%11.6% 26.5%26.5%

* Complete follow* Complete follow--up in 97%up in 97%
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SORT OUT II: SORT OUT II: 9 Clinical FU9 Clinical FU

ThuesenThuesen L. TCT 2006L. TCT 2006

P=nsP=ns P=nsP=ns P=nsP=ns

All 5 Danish university centers randomized All 5 Danish university centers randomized CypherCypher vs. vs. TaxusTaxus DESDES
in 2,098 patients (2,889 lesions); open inclusion, only clinicain 2,098 patients (2,889 lesions); open inclusion, only clinical FU  l FU  

P=nsP=ns
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STENT Registry MVD: STENT Registry MVD: 9 Mo Clinical FU9 Mo Clinical FU

Simonton C. TCT 2006Simonton C. TCT 2006

P=nsP=ns P=nsP=ns P=nsP=ns

““Real worldReal world”” registry in 8 regional centers; 9,129 patients with either registry in 8 regional centers; 9,129 patients with either 
CypherCypher or or TaxusTaxus; 798 patients (8.7%) with ; 798 patients (8.7%) with multivesselmultivessel Rx; only clinical FURx; only clinical FU

P=nsP=ns



The “4” QuestionsThe The ““44”” QuestionsQuestions

DES Clinical PerspectivesDES Clinical Perspectives

1.1. What are the alternatives to DES treatment?What are the alternatives to DES treatment?
(safety and management of BMS in(safety and management of BMS in--stentstent
restenosisrestenosis))

2.2. What is the incremental efficacy of DES vs. What is the incremental efficacy of DES vs. 
BMS? BMS? (on-label and off-label patient cohorts)

3.3. Does the balance of safety/efficacy still favor Does the balance of safety/efficacy still favor 
DES?DES?
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Time after Initial Procedure (years)Time after Initial Procedure (years)
00 11 22 33 44

Time after Initial Procedure (years)Time after Initial Procedure (years)

TAXUS I, II, IV, V, VITAXUS I, II, IV, V, VI
(n=3,506)(n=3,506)

RAVEL, SIRIUS, ERAVEL, SIRIUS, E--SIRIUS, and CSIRIUS, and C--SIRIUSSIRIUS
(n=1,748)(n=1,748)

CYPHER stent (n=870) 
Bare metal stent (n=878)

Independent CRF patientIndependent CRF patient--level metalevel meta--analysisanalysis

00 11 22 33 44
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97
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99

100

95

96

97
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100

TAXUS stent (n=1,749) 
Bare metal stent (n=1,757)

9 Prospective, Double9 Prospective, Double--Blind, Randomized TrialsBlind, Randomized Trials
Freedom From (Protocol) Stent ThrombosisFreedom From (Protocol) Stent Thrombosis

P=0.2099.4%   (5)
98.8% (10) P=0.2999.1% (14)

98.7% (20)

5 vs. 0, P=0.025
After 1 yearAfter 1 year

9 vs. 2, P=0.033
After 1 yearAfter 1 year



1.7% (15)1.7% (15)

1.4% (12)1.4% (12)

0.5% (4)0.5% (4)

0.9% (8)0.9% (8)

0.3% (3)0.3% (3)

BMSBMS
N=870 N=870 

PatientsPatients

All ThrombosisAll Thrombosis

Late + Very LateLate + Very Late

Summary:Summary:

Very Late (361Very Late (361--1440)1440)

Late (31Late (31--360 days)360 days)

Early (0Early (0--30 days)30 days)

ThrombosisThrombosis

0.50430.50431.1% (9)1.1% (9)

0.00980.00980.2% (2)0.2% (2)

0.36320.36320.9% (7)0.9% (7)

0.69850.69851.5% (13)1.5% (13)

0.47020.47020.5% (4)0.5% (4)
P Value*P Value*

CYPHERCYPHER
N=878 N=878 

PatientsPatients

* Log Rank (exact) Test P* Log Rank (exact) Test P--valuevalue

Data from 4 pooled RCT: SIRIUS, E and C SIRIUS and RAVELData from 4 pooled RCT: SIRIUS, E and C SIRIUS and RAVEL

CYPHER RCT CYPHER RCT StentStent ThrombosisThrombosis
4 yr Follow4 yr Follow--up: up: Expanded DefinitionExpanded Definition

definite + probabledefinite + probable

Why the difference?Why the difference?

The protocol definitions of The protocol definitions of stentstent thrombosis thrombosis 
censored all censored all stentstent thrombosis events thrombosis events 

after an intervening TLR!  after an intervening TLR!  



1.7% (15)1.7% (15)

1.4% (12)1.4% (12)

0.5% (4)0.5% (4)

0.9% (8)0.9% (8)

0.3% (3)0.3% (3)

BMSBMS
N=870 N=870 

PatientsPatients

All ThrombosisAll Thrombosis

Late + Very LateLate + Very Late

Summary:Summary:

Very Late (361Very Late (361--1440)1440)

Late (31Late (31--360 days)360 days)

Early (0Early (0--30 days)30 days)

ThrombosisThrombosis

0.50430.50431.1% (9)1.1% (9)

0.00980.00980.2% (2)0.2% (2)

0.36320.36320.9% (7)0.9% (7)

0.69850.69851.5% (13)1.5% (13)

0.47020.47020.5% (4)0.5% (4)
P Value*P Value*

CYPHERCYPHER
N=878 N=878 

PatientsPatients

* Log Rank (exact) Test P* Log Rank (exact) Test P--valuevalue

Data from 4 pooled RCT: SIRIUS, E and C SIRIUS and RAVELData from 4 pooled RCT: SIRIUS, E and C SIRIUS and RAVEL

CYPHER RCT CYPHER RCT StentStent ThrombosisThrombosis
4 yr Follow4 yr Follow--up: up: Expanded DefinitionExpanded Definition

definite + probabledefinite + probable



RAVEL, SIRIUS, ERAVEL, SIRIUS, E--SIRIUS, CSIRIUS, C--SIRIUSSIRIUS

CYPHERCYPHER 44--Study RCT MetaStudy RCT Meta--Analysis (N=1,748)Analysis (N=1,748)
Stent Thrombosis: 0 Stent Thrombosis: 0 –– 4 Years4 Years

10

13 13
15

9

5

0

5

10

15

20

Protocol definition
(primary ST only)

ARC def/prob
(primary ST only)

ARC def/prob
(primary and

secondary ST)

Bare metal Cypher

Primary = Thrombotic episodes before TLRPrimary = Thrombotic episodes before TLR
Secondary = Thrombotic episodes after TLRSecondary = Thrombotic episodes after TLR



Bare StentsBare StentsBare Stents

October 24, 2002

October 24, 2002

October 24, 2002

April 2
4, 2003

April 2
4, 2003

April 2
4, 2003

282 pts with 311 lSR lesions282 pts with 311 lSR lesions282 pts with 311 lSR lesions

one yearone year
FUFU

Frequency of InFrequency of In--stent Restenosis stent Restenosis -- CRF CRF 

April 2
4, 2004

April 2
4, 2004

April 2
4, 2004

SESSESSES

39 pts with 44 ISR lesions39 pts with 44 ISR lesions39 pts with 44 ISR lesions

October 24, 2003

October 24, 2003

October 24, 2003

one yearone year
FUFU

86% Reduction
of ISR Cases!!



Bare StentsBare StentsBare Stents

October 24, 2002

October 24, 2002

October 24, 2002

April 2
4, 2003

April 2
4, 2003

April 2
4, 2003

282 pts with 311 lSR lesions282 pts with 311 lSR lesions282 pts with 311 lSR lesions

one yearone year
FUFU

Frequency of InFrequency of In--stent Restenosis stent Restenosis -- CRF CRF 

Diffuse Diffuse IntrastentIntrastent

FocalFocal

36%36%

20%20%

39%39%

5%5%
TotalTotal OcclusionOcclusion

ProliferativeProliferative

64%64%



Outcomes Bare Outcomes Bare StentStent ISR: ISR: 
Events to 1 yearEvents to 1 year

27.2%27.2%TLR (%)TLR (%)

8.1%8.1%Death/MI (%)Death/MI (%)

4.24.2Death (%)Death (%)

3.03.0NonNon--Q waveQ wave

34.1%34.1%MACE(%)MACE(%)

3.13.1QQ--wavewave
6.16.1MI (%)MI (%)

N= 282N= 282EventEvent



Frequency of InFrequency of In--stent Restenosis stent Restenosis -- CRF CRF 

April 2
4, 2004

April 2
4, 2004

April 2
4, 2004

SESSESSES

39 pts with 44 ISR lesions39 pts with 44 ISR lesions39 pts with 44 ISR lesions

October 24, 2003

October 24, 2003

October 24, 2003

one yearone year
FUFU

86% Reduction
of ISR Cases!!

Diffuse Diffuse IntrastentIntrastent

FocalFocal

86%86%

13%13%

0%0%

1%1%
TotalTotal OcclusionOcclusion

ProliferativeProliferative

14%14%



Outcomes DES Outcomes DES StentStent ISR: ISR: 
Events to 1 yearEvents to 1 year

00TLR (%)TLR (%)

00Death/MI (%)Death/MI (%)

00Death (%)Death (%)

00NonNon--Q waveQ wave

00MACE(%)MACE(%)

00QQ--wavewave
00MI (%)MI (%)

N= 39N= 39EventEvent



Lesion LengthLesion LengthVesselVessel
DiameterDiameter

10%10%

16%16%

24%24%

34%34%
30 mm30 mm

9%9%8%8%7%7%6%6%4.0 mm4.0 mm

15%15%13%13%11%11%10%10%3.5 mm3.5 mm

22%22%20%20%17%17%15%15%3.0 mm3.0 mm

31%31%29%29%26%26%23%23%2.5 mm2.5 mm
25 mm25 mm20 mm20 mm15 mm15 mm10 mm10 mm

7%7%

12%12%

18%18%

27%27%

7%7%5%5%5%5%4%4%4.0 mm4.0 mm

11%11%10%10%8%8%7%7%3.5 mm3.5 mm

17%17%15%15%13%13%11%11%3.0 mm3.0 mm

25%25%22%22%20%20%18%18%2.5 mm2.5 mm

Diabetes

No Diabetes

Expected CostExpected Cost--Effectiveness:Effectiveness:
DES in 2005DES in 2005

DES NOT
Cost-efffective
in only 15-20% 

of treated lesions

DS Cohen analysis, with permissionDS Cohen analysis, with permission



BenefitBenefitRiskRisk

Life is a Matter of Life is a Matter of ““BalanceBalance””

MI, Death, TLR

Stent thrombosis Reduced restenosis

The Scale Favors DES!The Scale Favors DES!



The “4” QuestionsThe The ““44”” QuestionsQuestions

DES Clinical PerspectivesDES Clinical Perspectives

1.1. What are the alternatives to DES treatment?What are the alternatives to DES treatment?
(safety and management of BMS in(safety and management of BMS in--stentstent
restenosisrestenosis))

2.2. What is the incremental efficacy of DES vs. What is the incremental efficacy of DES vs. 
BMS? BMS? (on-label and off-label patient cohorts)

3.3. Does the balance of safety/efficacy still favor Does the balance of safety/efficacy still favor 
DES?DES?

4.4. What is the current DES What is the current DES ““dilemmadilemma”” for clinicians for clinicians 
(and prospective patients)?(and prospective patients)?



((v)LaSTv)LaST……Unanswered QuestionsUnanswered Questions
• Which patients are at higher risk for (v)LaST?

• What is the optimal duration and beneficial impact of 
dual anti-platelet therapy on (v)LaST?

• What are the consequences of long-term dual anti-
platelet therapy?

• Is (v)LaST a continuous hazard function (i.e. linear
over time)?

• Does (v)LaST occur more frequently in the « real 
world » (i.e. more complex patients and lesions)?

• Are there other patient-related factors which must be
considered (drug resistance)?

•• WhichWhich patients are patients are atat higherhigher riskrisk for (for (v)LaSTv)LaST??

•• WhatWhat isis the optimal the optimal durationduration and and beneficialbeneficial impact of impact of 
dual antidual anti--plateletplatelet therapytherapy on (on (v)LaSTv)LaST??

•• WhatWhat are the are the consequencesconsequences of longof long--termterm dual antidual anti--
plateletplatelet therapytherapy??

•• Is (Is (v)LaSTv)LaST a a continuouscontinuous hazardhazard functionfunction (i.e. (i.e. linearlinear
over time)?over time)?

•• DoesDoes ((v)LaSTv)LaST occuroccur more more frequentlyfrequently in the in the «« real real 
worldworld »» (i.e. more (i.e. more complexcomplex patients and patients and lesionslesions)?)?

•• Are Are therethere otherother patientpatient--relatedrelated factorsfactors whichwhich must must bebe
consideredconsidered ((drugdrug resistanceresistance)?)?



Final ThoughtsFinal ThoughtsFinal Thoughts

DES Clinical PerspectivesDES Clinical Perspectives

• DES are unquestionably the “standard of care” PCI 
treatment  alternative due to a marked “across the board”
reduction in restenosis cw BMS! 

• Given the data available, there is no evidence that DES 
cause a higher frequency of overall death and MI c/w
BMS in on-label and off-label use indications.

• DES are “different” than BMS and are associated with a 
slightly higher frequency of very late stent thrombosis.

• The prolonged obligatory dual anti-platelet therapy and 
the attendant DES thrombosis anxiety has created 
significant logistic clinical practice adjustments.



Final ThoughtsFinal ThoughtsFinal Thoughts

• We recommend a more considered  use of  DES  (e.g. 
routine 1 stent in bifurcations) and certainly a lower 
threshold for BMS use in situations where prolonged dual 
anti-platelet therapy is problematic.

• Presently, there are significant data gaps requiring new 
much larger clinical trials with longer FU.

• There are new DES technologies which may reduce these  
late safety concerns in the near future. 

DES Clinical PerspectivesDES Clinical Perspectives


