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SIRIUSSIRIUS -- TLR Treatment EffectTLR Treatment Effect
Between Control and SirolimusBetween Control and Sirolimus
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Overall 4.1 16.6 0.0001 124

Male 4.4 16.6 0.0001 122

Female 3.4 16.5 0.0007 130

Diabetes 6.9 22.3 0.0006 154

No Diabetes 3.2 14.3 0.0001 111

LAD 5.1 19.8 0.0001 147

Non-LAD 3.4 14.3 0.0001 109

Small Vessel (<2.75) 6.3 18.7 0.0001 125

Large Vessel 1.9 14.8 0.0001 128

Short Lesion 3.2 16.1 0.0001 129

Long Lesion (>13.5) 5.2 17.4 0.0001 122

Overlap 4.5 17.7 0.0003 131

No Overlap 3.9 16.1 0.0001 121

Hazards Ratio 95% CI 1.00.90.80.70.60.50.40.30.20.10 0.70.80.9

# events 
prevented per
1,000 patients

Sirolimus Control P-value

70-80%
benefit
across

ALL
lesion
and 

patient 
subsets

70-80%
benefit
across

ALL
lesion
and 

patient 
subsets

SIRIUSSIRIUS –– TLR EventsTLR Events

Sirolimus betterSirolimus better
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HRHR 95% CI95% CI pp--valuevalue

MaleMale 0.280.28 0.150.15--0.520.52 <0.001<0.001

FemaleFemale 0.590.59 0.240.24--1.451.45 0.250.25

Stable anginaStable angina 0.390.39 0.210.21--0.720.72 0.0030.003

Acute coronary diseaseAcute coronary disease 0.300.30 0.130.13--0.710.71 0.0060.006

Single vessel diseaseSingle vessel disease 0.210.21 0.090.09--0.510.51 0.0010.001

Multivessel Multivessel diseasedisease 0.470.47 0.250.25--0.880.88 0.020.02

Diabetes mellitusDiabetes mellitus 0.720.72 0.300.30--1.771.77 0.500.50

No diabetes mellitusNo diabetes mellitus 0.250.25 0.130.13--0.470.47 <0.001 <0.001 

Short lesion Short lesion ((stent stent length <33 mm)length <33 mm) 0.240.24 0.120.12--0.480.48 <0.001<0.001

Long lesion Long lesion ((stent stent length length >>33 mm)33 mm) 0.410.41 0.160.16--1.031.03 0.060.06

Large vessel Large vessel ((stent stent diameter >2.5mm)diameter >2.5mm) 0.320.32 0.160.16--0.620.62 0.0010.001

Small vessel Small vessel ((stent stent diameter diameter <<2.5mm)2.5mm) 0.330.33 0.150.15--0.740.74 0.0070.007

Bifurcation Bifurcation stentingstenting 0.380.38 0.130.13--1.131.13 0.080.08

No bifurcation No bifurcation stentingstenting 0.310.31 0.170.17--0.560.56 <0.001<0.001

LAD LAD stentingstenting 0.310.31 0.160.16--0.590.59 <0.001<0.001

NonNon--LAD LAD stentingstenting 0.420.42 0.190.19--0.920.92 0.030.03

No postNo post--dialationdialation 0.350.35 0.180.18--0.700.70 0.0030.003

PostPost--dialationdialation with 0.5with 0.5--mm mm 0.130.13--0.620.62 0.0020.002 0.280.28

larger balloonlarger balloon

1.01.0 1.61.60.00.0 0.40.4

Hazard RatioHazard Ratio
1.41.41.21.20.60.60.20.2 0.80.8

LemosLemos et al, et al, CirculationCirculation, 2004, 2004

RESEARCH SubsetsRESEARCH Subsets
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SIRIUSSIRIUS –– Two Year FollowTwo Year Follow--upup

FU ComplianceFU Compliance

91.6 (481)91.6 (481)92.3 (492)92.3 (492)@ 720 @ 720 DaysDays

97.5 (512)97.5 (512)97.7 (521)97.7 (521)@ 360 @ 360 DaysDays

98.3 (516)98.3 (516)98.3 (524)98.3 (524)@ 270 @ 270 DaysDays

Control (%) Control (%) 

(n=525(n=525))

Sirolimus (%) Sirolimus (%) 

(n=533)(n=533)



SIRIUSSIRIUS –– Two Year Clinical EventsTwo Year Clinical Events

All Events to 720 DaysAll Events to 720 Days

0.8540.8540.8 (4)0.8 (4)0.6 (3)0.6 (3)StentStent ThrombosisThrombosis

<0.0001<0.000126.7 (140)26.7 (140)12.0 (64)12.0 (64)TVFTVF

<0.0001<0.000124.4 (128)24.4 (128)10.1 (54)10.1 (54)MACEMACE

0.1220.1227.2 (38)7.2 (38)4.9 (26)4.9 (26)TVR (nonTVR (non--TLR)TLR)

<0.0001<0.000120.6 (108)20.6 (108)5.3 (28)5.3 (28)TLR TLR –– PCIPCI

0.1100.1102.5 (13)2.5 (13)1.1 (6)1.1 (6)TLR TLR –– CABGCABG

<0.0001<0.000121.3 (112)21.3 (112)5.8 (31)5.8 (31)TLR TLR –– AllAll

2.8 (15)2.8 (15)

3.8 (20)3.8 (20)

2.1 (11)2.1 (11)

Sirolimus (%) Sirolimus (%) 

(n=533)(n=533)

0.5990.5993.4 (18)3.4 (18)MIMI--NonNon--QQ

0.8740.8744.0 (21)4.0 (21)MI MI –– AllAll

0.4770.4771.3 (7)1.3 (7)DeathDeath

PP--valuevalue
Control (%) Control (%) 

(n=525(n=525))
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SIRIUSSIRIUS –– Two Year Clinical EventsTwo Year Clinical Events

All Sirolimus Events – 533 PatientsAll Sirolimus Events – 533 Patients

0.6 (3)0.6 (3)0.4 (2)0.4 (2)0.4 (2)0.4 (2)StentStent ThrombosisThrombosis

12.0 (64)12.0 (64)9.8 (52)9.8 (52)8.8 (47)8.8 (47)TVFTVF

10.1 (54)10.1 (54)8.3 (44)8.3 (44)7.1 (38)7.1 (38)MACEMACE

4.9 (26)4.9 (26)3.6 (19)3.6 (19)3.4 (18)3.4 (18)TVR (nonTVR (non--TLR)TLR)

5.8 (31)5.8 (31)4.9 (26)4.9 (26)4.1 (22)4.1 (22)TLR (All)TLR (All)

2.8 (15)2.8 (15)

0.9 (5)0.9 (5)

@ 270 @ 270 Days Days 

% (n)% (n)

3.8 (20)3.8 (20)3.0 (16)3.0 (16)MI (All)MI (All)

2.1 (11)2.1 (11)1.3 (7)1.3 (7)DeathDeath

@ 720 @ 720 DaysDays

% (n)% (n)
@ 360 @ 360 Days % Days % 

(n)(n)
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SIRIUSSIRIUS –– Two Year Clinical EventsTwo Year Clinical Events

All Control Events – 525 PatientsAll Control Events – 525 Patients

0.8 (4)0.8 (4)0.8 (4)0.8 (4)0.8 (4)0.8 (4)Stent Stent ThrombosisThrombosis

26.7 (140)26.7 (140)24.8 (130)24.8 (130)21.0 (110)21.0 (110)TVFTVF

24.4 (128)24.4 (128)22.3 (117)22.3 (117)18.9 (99)18.9 (99)MACEMACE

7.2 (38)7.2 (38)6.7 (35)6.7 (35)4.8 (25)4.8 (25)TVR (nonTVR (non--TLR)TLR)

21.3 (112)21.3 (112)20.0 (105)20.0 (105)16.6 (87)16.6 (87)TLR (All)TLR (All)

3.2 (17)3.2 (17)

0.6 (3)0.6 (3)

@ 270 @ 270 Days Days 

% (n)% (n)

4.0 (21)4.0 (21)3.4 (18)3.4 (18)MI (All)MI (All)

1.3 (7)1.3 (7)0.8 (4)0.8 (4)DeathDeath

@ 720 @ 720 DaysDays

% (n)% (n)
@ 360 @ 360 Days % Days % 

(n)(n)



Survival Free from Target LesionSurvival Free from Target Lesion
RevascularizationRevascularization –– All PatientsAll Patients
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Survival Free from Target VesselSurvival Free from Target Vessel
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SIRIUS: Mode of Failure SIRIUS: Mode of Failure 

Pattern of Restenosis Pattern of Restenosis 

in SIRIUS (n=31)in SIRIUS (n=31)

Focal 87.0%Focal 87.0%

ProliferativeProliferative

6.5%6.5%

Total OcclusionTotal Occlusion

6.5%6.5%

focal

stenosis

focalfocal

stenosisstenosis

focal

stenosis

focalfocal

stenosisstenosis��Margin ISR was noticed in 19 Margin ISR was noticed in 19 of 31of 31 ISR ptsISR pts

��8 8 of 11of 11 intraintra--stentstent ISR were in overlapping stentsISR were in overlapping stents

��Diffuse ISR is abolished! Diffuse ISR is abolished! 



What is the Fate

of ISR in DES?

What is the FateWhat is the Fate

of ISR in DES?of ISR in DES?
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SIRIUSSIRIUS –– TLRTLR--free at 2 Yearsfree at 2 Years

528 Evaluable Sirolimus Patients528 Evaluable Sirolimus Patients

Freedom from TLR (1�
success) @ 9 mos: 

95.8%

Freedom from TLR (1Freedom from TLR (1��
success) @ 9 mos: success) @ 9 mos: 

95.8%95.8%

NoNo YesYes

95.8% (506)95.8% (506)95.8% (506)

PCIPCICABGCABG

86.4% (19)86.4% (19)86.4% (19)13.6% (3)13.6% (3)13.6% (3)

TLR @ 9 MonthsTLR @ 9 MonthsTLR @ 9 Months

4.2% (22)4.2% (22)4.2% (22)
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SIRIUSSIRIUS
19 19 Patients with Patients with CypherCypher ISR Treated with PCIISR Treated with PCI

FollowFollow--up to 2 Yearsup to 2 Years

1212Margin Margin StenosisStenosis

Multiple Multiple StentsStents

DiabetesDiabetes

CxCx

RCARCA

LADLAD

55

77

55

22

1212
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TherapyTherapy

BrachytherapyBrachytherapy

PTCA (CB)PTCA (CB)

Bare Bare StentStent

2 2 

22

1515
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SIRIUSSIRIUS –– TLRTLR--free at 2 Yearsfree at 2 Years

Freedom from TLR (1� + 2�) 
success @ 2 years:

98.9%

Freedom from TLR (1Freedom from TLR (1�� + 2+ 2��) ) 
success @ 2 years:success @ 2 years:

98.9%98.9%

NoNo YesYes

95.8% (506)95.8% (506)95.8% (506)

PCIPCICABGCABG

86.4% (19)86.4% (19)86.4% (19)13.6% (3)13.6% (3)13.6% (3)

TLR @ 9 MonthsTLR @ 9 MonthsTLR @ 9 Months

4.2% (22)4.2% (22)4.2% (22)

* * Rx = Rx = BrachytherapyBrachytherapy (2) and CABG (1)(2) and CABG (1)

YesYesNoNo

15.8% (3)*15.8% (3)*15.8% (3)*84.2% (16)84.2% (16)84.2% (16)

rere--TLR @ 2 YearsTLR @ 2 Years

528 Evaluable Sirolimus Patients528 Evaluable Sirolimus Patients
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Outcomes Outcomes –– to 720 Daysto 720 Days

CABGCABG

PTCA (PTCA (BrachytherapyBrachytherapy))

No EventNo Event

11

2 (day 154, 274)2 (day 154, 274)

1616
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DIRECT :
Direct Stenting Using the

Sirolimus-Eluting Bx Velocity� Stent: 
Procedural, Clinical, and Angiographic 

Outcomes Compared to
a Predilatation Strategy  

DIRECTDIRECT ::
Direct Stenting Using theDirect Stenting Using the

SirolimusSirolimus--Eluting Bx VelocityEluting Bx Velocity�� Stent: Stent: 
Procedural, Clinical, and Angiographic Procedural, Clinical, and Angiographic 

Outcomes Compared toOutcomes Compared to
a Predilatation Strategy  a Predilatation Strategy  

ACC New Orleans ACC New Orleans 

Late Breaking Clinical Trials March 7, 2004Late Breaking Clinical Trials March 7, 2004

J. W. Moses, M.B. Leon, J.J. J. W. Moses, M.B. Leon, J.J. PopmaPopma, , 

S.A. Cohen, and R.E. KuntzS.A. Cohen, and R.E. Kuntz

(for the DIRECT investigators) (for the DIRECT investigators) 



DIRECTDIRECT: : BackgroundBackground

•• Direct Direct stenting stenting (DS) with BMS has modestly (DS) with BMS has modestly 

reduced procedural time and costs, but not reduced procedural time and costs, but not 

improved long term outcomesimproved long term outcomes

•• DS has been discouraged in most DES trials DS has been discouraged in most DES trials 

due to fear of possible polymer disruption due to fear of possible polymer disruption 

and reduced drug efficacyand reduced drug efficacy

•• However, a retrospective analysis of However, a retrospective analysis of 

EE--SIRIUS suggested possible benefit to DSSIRIUS suggested possible benefit to DS



DIRECT:DIRECT: Study FollowStudy Follow--upup

Historic 
controls from 

SIRIUS
n = 412

Historic Historic 

controls from controls from 

SIRIUSSIRIUS

n = 412n = 412

Direct 
Stenting
n = 225

Direct Direct 

StentingStenting

n = 225n = 225

Clinical FU @ 6 Mo = 92.4%
Angio FU @ 8 Months =76.4%*
Clinical FU @ 6 Mo = 92.4%
Angio FU @ 8 Months =76.4%*

Clinical FU @ 6 Mo = 98.0%
Angio FU @ 8 Months =87.1%
Clinical FU @ 6 Mo = 98.0%
Angio FU @ 8 Months =87.1%

* * FollowFollow--up ongoing.up ongoing.



DIRECT:DIRECT:
Procedural CharacteristicsProcedural Characteristics

0.180.18

0.0010.001

0.040.04

0.40.4

<0.001<0.001

0.150.15

PP--valuevalue

1.61.62.12.1StentStent/Lesion Length /Lesion Length 

28.2%28.2%33.5%33.5%Stent Stent overlapoverlap

21.421.422.622.6Stent Stent length (mm)length (mm)

3.33.33.33.3Final balloon (mm)Final balloon (mm)

58%58%64% 64% GP 2B 3AGP 2B 3A

14.014.0atmatm15.515.5atmatmMax pressureMax pressure

““ControlsControls””
(n=412)(n=412)

DIRECTDIRECT
(n=225)(n=225)
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----85.885.8
SuccesfulSuccesful CypherCypherTMTM delivery delivery 

without prewithout pre--dilatation (%)*dilatation (%)*

0.150.1597.397.399.199.1Procedure Success (%)Procedure Success (%)

1.001.0099.899.8100.0100.0Lesion Success (%)Lesion Success (%)

0.210.2198.398.399.699.6Device Success (%) Device Success (%) 

<0.01<0.0145453333Median ProcedureMedian Procedure Time (minTime (min.).)

PP--valuevalue
ControlsControls

(n=412)(n=412)
DIRECT DIRECT 

(n=225)(n=225)

DIRECT: DIRECT: Success MeasuresSuccess Measures

** 33 33 out of 34 successful out of 34 successful Cypher Cypher delivery after predelivery after pre--dilation dilation 

with no MACEwith no MACE
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DIRECT:DIRECT:
AngiographicAngiographic ComplicationsComplications

0.0%0.0%

1.8%1.8%

0.620.62

1.001.00

--

0.550.55

0.540.54

0.430.43

0.550.55

0.230.23

PP--valuevalue

0.2%0.2%0.5%0.5%ThrombusThrombus

0.5%0.5%0.9%0.9%SpasmSpasm

0.5%0.5%0.0%0.0%Distal Distal embemb..

0.5%0.5%NoNo--reflowreflow

1.5%1.5%0.5%0.5%DissectionDissection

0.0%0.0%0.0%0.0%PerforationPerforation

0.7%0.7%0.0%0.0%Abrupt ClosureAbrupt Closure

3.7%3.7%CompositeComposite

““ControlsControls””
(n=412)(n=412)

DIRECTDIRECT
(n=225)(n=225)
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6 6 monthsmonths
0.570.570.2% (1)0.2% (1)0.4% (1)0.4% (1)Stent ThrombosisStent Thrombosis

0.380.3817.7%17.7%20.0%20.0%30 30 MACCE + AnginaMACCE + Angina

0.280.282.4%2.4%0.9%0.9%30 30 Day MACEDay MACE

0.380.385.3% (22)5.3% (22)3.1% (7)3.1% (7)TVFTVF

0.840.841.5% (6)1.5% (6)1.3% (3)1.3% (3)TVR (nonTVR (non--TLR) TLR) 

0.700.70

0.210.21

0.160.16

0.800.80

0.180.18

0.900.90

PP--valuevalue

4.9% (20)4.9% (20)2.2% (5)2.2% (5)MACEMACE

1.9% (8)1.9% (8)1.3% (3)1.3% (3)TLR (all)TLR (all)

2.2% (9)2.2% (9)0.4% (1)0.4% (1)Non QNon Q--wavewave

0.7% (3)0.7% (3)0.4% (1)0.4% (1)QQ--wavewave

0.5% (2)0.5% (2)0.4% (1)0.4% (1)DeathDeath

2.9% (12)2.9% (12)0.9% (2)0.9% (2)MI (all)MI (all)

ControlsControls
(n=412)(n=412)

DIRECTDIRECT
(n=225)(n=225)

DIRECT:DIRECT: Clinical EventsClinical Events
All Events (to 6 months) All Events (to 6 months) 
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DIRECT:DIRECT: 88--mo QCA Binary mo QCA Binary RestenosisRestenosis

3.6%

6.0%

3.2%

9.1%

0%

2%

4%

6%

8%

10%

In-Stent In-Lesion

DIRECT "Controls"

3.6%

6.0%

3.2%

9.1%

0%

2%

4%

6%

8%

10%

In-Stent In-Lesion

DIRECT "Controls"

p=0.80p=0.80

p=0.30p=0.30
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DIRECT: DIRECT: QCAQCA PeriPeri--StentStent AnalysisAnalysis

Binary Restenosis (%)Binary Restenosis (%)Binary Restenosis (%)

0.1030.1032.02.00.00.0Distal marginDistal margin

0.3010.3019.19.16.06.0InIn--lesionlesion

0.2660.2665.85.83.13.1Proximal marginProximal margin

0.800.803.23.23.63.6InIn--stentstent

PP--valuevalue
““ControlsControls””

(n=412)(n=412)
DIRECT DIRECT 

(n=167)(n=167)

in-stentin-stent distaldistal

in-lesionin-lesion

proxprox

Proximal+distal edge restenosis: 3.1% vs 7.4%, p=0.049
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DIRECT: DIRECT: Vessel Size SubVessel Size Sub--AnalysisAnalysis

8.3
6.1

3.6
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8.3
6.1
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1.8
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10%
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DIRECT (n=164) Controls  (n=349)

InIn--Lesion Binary RestenosisLesion Binary Restenosis

p=0.12p=0.12

p=1.00p=1.00

p=0.60p=0.60
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DIRECT:DIRECT: DiabeticsDiabetics

Binary RestenosisBinary Restenosis

7.5

3.8

8.3

18.8
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6%
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20%
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DIRECT (n=53)
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p=0.28p=0.28
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DIRECT:DIRECT: Diabetic Sub AnalysisDiabetic Sub Analysis

InIn--lesion Binary Restenosislesion Binary Restenosis

p=0.76p=0.76

p=1.00p=1.00

p=0.03p=0.03

DIRECT n=114

“Controls” n=265

DIRECT n=39

“Controls” n=65

DIRECT n=14

“Controls” n=20
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DIRECT:DIRECT: Diabetic Sub AnalysisDiabetic Sub Analysis
%

TLRTLR

p=1.00p=1.00
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ConclusionsConclusions

1)1) CypherCypher is effective across a wide is effective across a wide 

range of lesion subsetsrange of lesion subsets

2)2) The results with The results with CypherCypher are durableare durable

3)3) Cypher Cypher ISR is generally a ISR is generally a 

benign conditionbenign condition

4)4) SIRIUS outcomes can be improved SIRIUS outcomes can be improved 

upon with technical adjustmentsupon with technical adjustments


