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Nhat Is the Purpose of a Drug-eluting Stent”

To eliminate excess the neointimal
proliferation that occurs with bare metal
stents compared to balloon angioplasty
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9 Prospective, Double-Blind, Randomized Trials
Freedom From Ischemic TLR

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS TAXUS |, II, IV, V, VI
(n=1,748) (n=3,506)
100 - 100
bl 92.2% (66) bl -~
2% 89.9% (164)
P<0.0001 <0.
76.4% (202) 80.0% (337) P<0.0001
80 - 80 -
70 + 70 -
- Bare metal stent (n=878) - Bare metal stent (n=1,757)
= CYPHER stent (n=870) == TAXUS stent (n=1,749)
(510) (510)
0 1 2 3 4 0 1 2 3 4
Time after Initial Procedure (years) Time after Initial Procedure (years)

Independent CRF patient-level meta-analysis from TCT 2006



Very Late Stent Thrombosis

Initial Cases and Discussion: Lancet 2004

Late thrombosis in drug-eluting coronary stents after
discontinuation of antiplatelet therapy

Eugéne P McFadden, Eugenio Stabile. Eveln Regar, Edovard Cheneau, Andrew TL Ong, Timothy Kinnaird, William O Suddath, Neil | Weissman,
Rebecca Torguson, Kenneth MKent, August D Pichard, Lowell F Satler, Ron Waksman, Patrick W Sernsys

Although the safety profiles of coronary stents eluting sirolimus or paclitaxel do not seem to differ from those of bare
metal stents in the short-to-medium term, concern has arisen about the potential for late stent thromboses related to
delayed endothelialisation of the stent struts. We report four cases of angiographically-confirmed stent thrombosis
that occurred late after elective implantation of polymer-based paxlitaxel-eluting (343 and 442 days) or sirolimus-
eluting (335 and 375 days) stents, and resulted in myocardial infarction. All cases arose soon after antiplatelet
therapy was interrupted. If confirmed in systematic long-term follow-up studies, our findings have potentially
serious clinical implications.

McFadden EP et al. Lancet 2004; 364:1519-21



Time Frame of Stent Thrombosis
How did we get here?

1 month 1 year
f_Hf = n'd S )
‘ Early <1 mo ‘ ‘ Late >1 mo < 1year‘ ‘ Very Late > lyear ‘
/\

Acute Subacute
<1d >1d-<1mo

0 day to 1 day Acute stent thrombosis
>1 day to 1 month Subacute stent thrombosis
>1 month to 1 year Late stent thrombosis

> 1 year Very late stent thrombosis




Acute Stent Thrombosis
Early BMS Experience

ARTICLES

Clinical experience with the Palmaz-Schatz coronary stent. Initial

results of a multicenter studyv

RA Schatz, DS Baun, M Leon, SG Ellis, § Goldberg, JW Hirshfeld, MW Cleman, HS Cabin, C Walker and J

Stagg

Cardiology Division, Arizona Heart Institute Foundation, Phoeti,

We conclude that a high delivery success rate can be
expected with this device and that clinical thrombosis is
less frequent in anticoagulated patients than in
nonanticoagulated patients.




Acute Stent Thrombosis
Early BMS Experience: With and Without Anticoagulation
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Schatz et al. Circulation.1991;83:148;
Fischman et al. N Engl J Med. 1994;331496;



Early Stent Thrombosis
BMS Era Analysis: Trials Included

Enrollment atent Types Reqgistries
Period (Randomized), n istent Type, nj

8951096 Palmaz-Schatz, 546 Suboptimal stenting
(Palmaz-Schatz, 233)
1/96-9/96 MULTILINE, 506 Pilot (Multilink, 143)
Palmaz-Schatz, 513 Restenosis (Multilink, 198)
R¥Long lesion (Multilink FX, 202)
1/96-5"97 Microstent, 326 Long lesion (Microstent, 159)
Palmaz-Schatz, 320 Continuation (Microstent, 203)
GFX stent (GFX, 229)
NIRVANA 1/M97-5/7 MIR, 416 Pilot (NIR, 109}
Plamaz-Schatz, 423 Abrupt'threatened closure (NIR, 193)
EXTRA 2/97-9/98 XT, 327 Pilot (T, 143)
Palmaz-Schatz, 313 Abrupt'threatened closure (XT, 28)
Premounted (XT, 161)
CCS A98-3/90 (Crossflex LC, 495)

STARS indicates Stent Antithrombotic Regimen Study; ASCENT, ACS MultiLink Stent Clinical
Equivalence Trial, SMART, Study of Micro Stent Ability to Limit Restenosis Trial; MIRVANA, NIR
Vascular Advanced North American Trial; EXTRA, Evaluation of XT Stent for Restenosis in Native
Coronary Arteries; and CCS, Crossflex Cononary Stent.

Cutlip et al: Circulation 2001;103;1967-1971




Early Stent Thrombosis
BMS Era: Results to 30 days
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=6186 pts, 0.9% 30-day ST
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Cutlip et al: Circulation 2001;103;1967-1971



Early Stent Thrombosis
BMS Era:

Stent Thrombosis in the Modern Era

A Pooled Analysis of Multicenter Coronary Stent Clinical Trials

Donald E. Cutlip, MD; Donald 5. Baim, MD; Kalon K L. Ho, MD, MSc; Jeffrey J. Popma, MD;
Alexandra J. Lansky, MD: David J. Cohen, MD; Joseph P. Carrozza, Jr. MD:
Manish S. Chavhan, MD; Orlando Rodriguez, MD: Richard E. Kuntz, MD, MSc

Background—There are limited studies of stent thrombosis in the modern era of second-generation stents, high-pressure
deployment, and current antithrombotic regimens.

Metheds and Results—51x recently completed coronary stent trials and associated nonrandemized registries that enrolled
6186 patients (6219 treated vessels) treated with =1 coronary stent followed by antiplatelet therapy with aspinn and
ticlopidine were pooled for this analysis. Within 30 days. clinical stent thrombosis developed in 53 patients (0.9%). The
variables most significantly associated with the probability of stent thrombosis were persistent dissection NHLBI grade

Conclusions—Stent thrombosis occurred in ,1.0% of patients undergoing
stenting of native coronary artery lesions and receiving routine antiplatelet
therapy with aspirin plus ticlopidine. Procedure-related variables of
persistent dissection,total stent length, and final lumen diameter were
significantly associated with the probability of stent thrombosis.
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Late Stent Thrombosis—
Factors to Consider

Discontinuation of
Anti-Platelet Therapy.

~__~

Delayed Late Stent Late Incomplete
Endothelialization Thrombosis Apposition

mer Hypersensiti
Inflammation




Polymer Biocompatibility Issues
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Long-term effects of polymer-based, slow-release, sirolimus-eluting stents
in a porcine coronary model

Andrew 1. Canter®*, Meemakshi ftl.,_l.,ar':.'al"‘ Gregory A. Kopia®, Fermin Tio A , Philip 5. Tzao®
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Once the drug Is eluted from the stent, the
remaining polymer if not biocompatible, may stimulate
Inflammation and late intimal development.

Carter, AJ et al. Cardiovas Res. 2004;63:617.
Lafont, A. Cardiovas Res. 2004;63:575.



Functional Endothelium
SES vs BMS

Bare stents SES .
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Late Stent Thrombosis 18 Months
Post-SRL Stent Due to Hypersensitivity

’ Impaired healing
N +

g | Hypersensitivity
* (most likely
to polymer)

latrogenic SRL-
Stent Induced
Hypersensitivity,
Aneurysm
Formation, &

- , . Thrombosis
Marked chronic inflamm + eos

TR ek Virmani, Guagliumi, Farb
Late DES thrombosis with aneurysm Circ 2004:109:701




Delayed Endothelializa.....
Overlapping SES vs PES

BMS

Overlap Overlap

Finn et al. (Circulation. 2005;112:270-278.)



Exposed Stent Struts at 6 Months
>80% Cypher Struts Exposed vs. BMS Struts

100 - Sirolimus-eluting stent
% 75 -
O 50 -
()]
o 25 4
0 -
Incomplete coverage Complete coverage
Grade O : Grade 1 : Grade 2 : Grade 3
1
g =
% 25 -
© 50 -
(]
a 75 -
100 -

Bare-metal stent

Kotani et al. JACC Vol. 47, No. 10, 2006.



deuzoos  SIX Month OCT: 75/76 eligible patients

Analyzed: 250 stented segments every 0.3 mm (6968 cross-sections) , 53.047

struts
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Primary Endpoint: Overlap

Proportion of uncovered and/or malapposed struts in BMS vs DES
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Late-Incomplete Apposition

Potential for Stent Thrombosis
Baseline Follow-up

\

In a Taxus and Cypher study of
patients with late incomplete
apposition upon clopidogrel
discontinuation:

> 20% had stent thrombosis*

* Study by Dr. Abizaid, presented at TCT 2005.



Incomplete Late Stent Apposition
Frequency and Implications
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*Hong M.K. et al. Circulation. 2006;113:414-419.



Correlates of DES Thrombosis

Moreno, JACC 45:954, 2005
N=5030 (10 RCT)
« Number of stents/patient
e Total stent length
lakovou and Colombo, JAMA 293:2126, 2005
N=2229 (3 Centers)
 Premature antiplatelet rx d/c
 Renal failure
e Bifurcation lesion
o Diabetes
« { LVEF
Kuchulakanti, Circulation 113:1108, 2006
> Discontinuation of clopidogrel
 Renal failure
e Bifurcation lesions
e In-stent restenosis



\ a:shington
tlospital Center

Clopidogrel Compliance

46

Pinto Slottow, TL et al. Incidence and Correlates of Stent Thrombosis



WHC Experience DES with anad
without 1IVVUS
Probal Roy et al.

EHJ 2008 4082 unselected DES
patients Both Taxus and

4/03-5/06 at WHC Cypher stents
were used

2801 patients 1281 patients
I\VUS guided DES Angiographic guided
Implantation in all lesions DES implantation

884 patients (1312 lesions)
Patient propensity-score matched

884 patients (1296 lesions)

All patients completed 12 month clinical follow up



o roy etal et 200 30 Day and 12 Months Outcomes

(AVAUR No IVUS p Value
(n=884) (n=884)
30-day Outcomes, n (%)
Major adverse cardiac events 25 (2.8%) 46 (5.2%) 0.01
Death 15 (1.7%) 29 (3.3%) 0.03
Cardiac death 6 (0.7%) 14 (1.6%) 0.07
Q-wave myocardial infarction 6 (0.7%) 12 (1.4%) 0.15
Target vessel revascularization 10 (1.1%) 17 (2.0%) 0.17
Target lesion revascularization 6 (0.7%) 15 (1.7%) 0.045
Cumulative stent thrombosis 4 (0.5%) 12 (1.4%0) 0.045
12-month Outcomes, n (%0)

Major adverse cardiac events 128 (14.5%) 143 (16.2%) 0.32
Death 50 (5.7%) 62 (7.1%) 0.23
Cardiac death 0.18
Q-wave myocardial infarction 0.21
Target vessel revascularization 0.69

Target lesion revascularization

Definite stent thrombosis




Stent Thrombosis I1s Multl-

Factorial

Complexity, disease, healing:
* Long lesions

e Small vessels

» Multi-vessel, Multi stent

« AMI

* Diabetics

e Bifurcations

Operator Dependent:
« Under expansion
 Incomplete wall apposition
‘ « Crush technique

Stent *\/essel Preparation

Thrombosis

Premature Antiplatelet

Discontinuation

* Plavix® compliance

» Upcoming surgery

* Plavix® non responsive
* Plavix allergy /intolerance

Injury & healing:

o Strut thickness

« Stent design
(scaffolding/conformability)

 Polymer

 Drug and elution profile

o Stent delivery system

» Adequate or proper stent expansion



Defining Stent Thrombosis

Clinical Presentation

e Most cases are dramatic.
= Sudden death
= Ventricular fibrillation Death or Large MI
>T70%
= Large Mil

e Are late silent occlusions also stent
thrombosis?

= Stenting to post-MI non-viable myocardium

= Collateralized territory

* Occlusion is usually sudden
* Absent recent prior ischemia or preconditioning

~ Cortimania [ TNTvERSTTY CARDIOVASCULAR



Presentation with DES Thrombosis
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* At 9-month follow-up, the Mortality rate was 45% (13/29)

lakovou: JAMA 2005; 293: 2126-30
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Stent thrombosis after DES (SES or PES)
occurred in 29/2229 pts (1.3%) at 9.3x5.6 mos

lakovou et al. JAMA 2005;293:2126-2130

Several patient and lesion 29.0%
subgroups have an
unacceptably high stent
thrombosis rate!

e i
13% 20% 26% 32% 3.9% e
r I T
Unstable Thrombus Diabetes Unprot. Bifurcation Renal Prior Prematur

angina left main failure brachyRx Plavix d/

— Cormmanta [INtveERnciTY CARDIOVASCULAR



Premature Discontinuation of Antiplatelet
Therapy as Predictor of Stent Thrombosis

OR=89.8 HR=19.2 OR=4.8 HR=13.7
100 7 (29.9-270) (5.6-65.5) (2.0-11.1) (4.0-46.7)
£  80-
M
o
5 60
3
%
g 40 N
20 -
0
lfakovou et al Park et al Kuchulakanti et al Alroldi et al

JAMA 2005 Am J Card 2006 Circulation 2006 Circulation 2007
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Freedom From (Protocol) Stent Thrombosis

AVEL, SIRIUS, E-SIRIUS, and C-SIRIUS TAXUS LI, IV, V, VI
0 (n=1,748) T (n=3,506)
I*] l.‘—'l_\_ 99
—
8 — 98 -
98.8% (10) 020 98.7% (20) T~ 022
7 97
16 96
Bare metal stent (n=878) Bare metal stent (n=1,757
P CYPHER stent (n=870) o5 == TAXUS stent (n=1,749)
0 1 y. 3 4 0 1 2 3 4

Time after Initial Procedure (years) Time after Initial Procedure (years)
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o FNTUOSPTLLIVE, WUUNVITTLIINIU, Ialivuuvliiiecu liidlo

Freedom From (Protocol) Stent Thrombosis

AVEL, SIRIUS, E-SIRIUS, and C-SIRIUS TAXUS LI, IV, V, VI
0 (n=1,748) 100 (n=3,506)
9 T e }_\“ﬂ
—
8 _ 98 _
98.8% (10) P=0.20 ] 98.7% (20) P=0.29
7 After 1 year 97 1 After 1 year
S5vs. 0, P=0.025 1 9vs. 2, P=0.033
6 06
Bare metal stent (n=878) ] Bare metal stent (n=1,757
P CYPHER stent (n=870) o5 == TAXUS stent (n=1,749)
0 1 y. 3 4 0 1 2 3 4

Time after Initial Procedure (years) Time after Initial Procedure (years)
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ARC Proposed Standard Definitions

 Definite/Confirmed

= Acute coronary syndrome AND

= [Angiographic confirmation of thrombus or
occlusion OR

= Pathologic confirmation of acute
thrombosis]

* Probable

= Unexplained death within 30 days

= Target vessel M| without angiographic
confirmation of thrombosis or other

identified culprit lesion

* Possible
= Unexplained death after 30 days

~ Cortimania [ TNTvERSTTY CARDIOVASCULAR



A Siralimus Stent {Protocal)
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Figure 1. Cumulative Incidence of Stent Thrombaosis at 4 Years after Implantation of FDA-Approved Drug-Eluting Stents, According to
Definitions Used in Trial Protocol versus ARC Definite or Probable Categories.

Panels & and B show comparisens of the incidence of stent thrombosis in patients with sirolimus-eluting stents and paclitaxel-eluting
stents, as compared with bare-metal stents, according to the definition of stent thrombesis used in the original cohort trials. Panels C
and [ show data from the same trials with the definition of definite or probable stent trombosis recormmended by the Academic Research

Consortium (ARC). P values were calculated by the log-rank test. I bars indicate 95% confidence intervals.




DES Thrombosis

Incidence of e-Cypher Registry of 20,503 SES in 15,157 pts
Acute 0.13%

Subacute 0.56%

Late (1-12mo) 0.19%

Predictors of DES thrombosis

= |DDM = ACS
= Advanced age = TIMI<3
= Stenting of multiple lesions = Multivessel disease

= Calcified or total occluded vessel

—‘ e-Cypher Registry, Circ 2006;113:1434




Cumulative risk of stent thrombosis %

Stent thrombosis

Unadjusted
J Total cohort
iy N=41 775 stents

"®* DES n=21717

0.5% per year

| : : : |
1 2

Time (years)



DES: Off-label use

* More complex and unapproved indications
» Very small vessels and very long lesions
» Chronic total occlusions
> Bifurcations
> Left main disease
» In-stent restenosis
» Multivessel disease
» Saphenous vein grafts

» Acute myocardial infarction

=] OLITRMETA L INIVERSTTY CARDIOVASCULAR



cuoxE In-Hospital And FU clinical

e Events: Milan Experience
Variable On Label Off Label P Value
Pts 364 680
Acute Stent Throm 0 0.3%(2) 0.55
Sub-Acie Gl 0 0.6%(4) 0.30
Late ST 1.4%(5) 1.2%(8) 0.78
MI 1.9%(7) 2.4%(16) 0.83
Total death 4.9%(18) 4.1%(28) 053
Cardiac death 2 7%(10) 2.5%(17) 1.00
MACE 17.6%(64) 28.2%(192) 0.0001




Are DES Adverse Event Rates Increasec

with Off-Label Use? EVENT Registry
(N=3,323 non STEMI pts, 51% SES, 49% PES, 55% off-label)

1-year Follow-up

Stent thrombosis Death, Ml or TLR
47 Offlabel 32
3] Log-rank test, P=0.02 === On-label 18 Log-rank test, P<0.001
ak] @ 16+
g g 1a-
= _ c 124
g 2 & 107 |
E E 8- [
St e . z3EF
4+
0 = J—F— 21 .
0 60 120 180 240 300 360 0 60 120 180 240 300 3
at Risk Time after initial procedure, d No. at Risk Time after initial procedure, d

Jabel 1817 1769 1716 1711 1684 1551 1525 Off-label 1817 1757 1514 147¢ 1428 13123 1
Jlabel 1506 1476 1451 1450 1431 1340 1327 On-label 1506 1475 1363 1343 1311 1215 1

MV HR [95%Cl]= - 2o, MV HR [95%C]]
2.29 [1.02-5.16] g‘:'::';’::_' 1; 'gu;“ 2.16 [1.74-2.17]
P<0.001 ' - T P<0.001

CARDIOVASCULAR

Off-label: 1.6%
On-label: 0.9%
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BASKET LATE Trial: Study Design

743 patients randomized in the BASKET trial and
WITHOUT AN EVENT DURING THE 6-MONTH
CLOPIDOGREL PHASE

—

Drug-eluting stents (DES) Bare metal
(pooled paclitaxel and VISION stents (BMS)
sirolimus DES groups) n=244

n=499

Followed for 1 year off clopidogrel

= Primary Endpoint: Composite cardiac death or nonfatal MI.
= Other Endpoints: “Thrombosis-related events”

~ Cortimania [ TNTvERSTTY N e CARDIOVASCULAR



BASKET LATE Trial: 6-18 Mo MACE
N=743 (pts with early events excluded)

' BMS = DES|

o
|

P=0.50 P=0.23 P=0.09 P=0.04 P=0.01

(o2
|

4.1
2.6

1.4 1.3 1.3
08 1.2
- 00 1

Late stent Thrombosis- Cardiac death Non-fatal Ml Death or Mi
thrombosis related events

.
|

Events between 6-18 months (%)
.
|

o
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BASKEI Irial: 18 Month MACE
N=836 (All pts with 18 month FU)

BMS & DES
29 - P=0.83 P=0.66 P=0.05 P=0.26
20 - 18.9
15.8

11.6

6 month events (%)

25 2.8

7.9
Cardiac death TVR non MI MACE
related

Corttmania | INITVERSTTY CARDIOVASCULAR



yvesilern vchimdarn negisiury

3 high volume centers covering 3 million
inhabitants.

S \ortality in all stented pts 1/02 — 6/0
N=12,395 pts with 17,152 lesions

8_
7— Adjusted RR =0.90
/ (0.75-1.09) .- BMS 6.2%

_ B: p=0.29 .---"'.'"-- (n=8,847)
= 5 e
_-E‘ 4: ‘#"_,..* DES 4-4“/0
E ] - [n=3,548}
2 3

2 =-==-BMS

1 —-—DES

0 2 4 6 8 10 12 14 16
Follow-up {(Month)
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Wake Forest Experience (N=2,449)

BMS placed in 1164 pts the year before DES were available
(4/02 — 4/03), and then DES placed in 1,285 comparable pts
72% ACS; Propensity score adjusted Cox MV analysis

100.0 — DES (n=1,285)
BMS (n=1,164) Mortality
_97.5- 4.9% DES
L 7.1%
g 95.0- P=0.03
Z _ Propensity
92.5- Log rank P= 0.04 adjusted Cox
90.0 _ _ HR [95% CI] =

| | | n
0 30 60 9 120 150 180 210 240 270 0.56 [0.36, 0.8
Survival time (days)

. Corimmania [ TNITVERSTTY .
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DES vs. BMS: Mortality (completed 2 yr F/U)

1.00 1
H‘—.\_\1‘_—\_‘_“441t:rrtality
£ 099 5.9%
3
- 0.907
5 11.4%
£
S 085" HR [95% CI] =
o — DES only (n=2,144) 2.0 [1.5-2.7],
0.80° BMS only (n=746) p=0.001
0.757 .
0 100 200 300 400 500 600 700 800

Time (days)
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All-Cause Mortality: RCTs (On-Label)
4,818 patients, 10 trials

SCORPIUS
Pache et al
Ortolani et al
RAVEL

SIRIUS *
i
I

C-SIRIUS
E-SIRIUS

TAXUS I

TAXUS IV
TAXUS V - Simple

Random Effects
*Fixed Effects (12=0.0%)

OOl

Favors DES

Favors BMS

1.28 (0.35, 4.61)
1.40 (0.45, 4.35)
2.00 (0.19, 21.38)
1.75 (0.73, 4.16)
1.02 (0.67, 1.54)
0.68 (0.11, 4.04)
1.08 (0.25, 2.24)
1.61 (0.57, 4.53)
0.89 (0.63, 1.25)
1.09 (0.53, 2.22)

2.84
3.67
0.85
6.23
27.25
1.45
3.93
4.39
40.20
9.20

10



All-Cause Mortality: RCT’s (Off-Label)
4,049 patients, 12 trials

SESAMI

Typhoon

Passion

BASKET (SES only)
STRATEGY
SES-SMART
Seville
HAAMU-STENT
MISSION!

PRISON I
DIABETES

TAXUS V - complex
Random Effects
*Fixed Effects (1°=0.0%)

Favors DES

P
<:

]
L] e

Favors BMS

0.43 (0.11,
1.01 (0.38,
0.70 (0.36,
0.82 (0.37,
0.84 (0.36,
0.21 (0.02,
1.35 (0.23,
2.00 (0.63,
0.48 (0.09,
0.50 (0.09,
1.44 (0.48,
0.84 (0.38,

1.63)
2.65)
1.36)
1.84)
1.96)
1.71)
7.78)
L)
2.59)
2.67)
4.33)
1.84)

4.90
9.44
20.16
13.84
12.40
1.80
2.87
6.64
3.16
3.10
7.36
14.32
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All-Cause Mortality: All Registries

161,232 patients, 28 registries

NHLBI (off label, adjusted) = 0.94 (0.64, 1.38) 3.40
NHLBI (on label, adjusted) | = 1.47 (0.87, 2.48) 2.31
Germany Metabolic Syndrome S 1.47 (0.65, 3.35) 1.15
Ontario (matched) l 0.71 (0.59, 0.84) 5.98
Mayo FFR Substudy - 1.00 (0.21, 4.75) 0.36
Italian Diabetic Multivessel (adjusted) = 1.22 (0.36, 4.10) 0.57
McMaster STEMI (adjusted) = 0.17 (0.03, 0.97) 0.29
Rotterdam Off-Label 0.98 (0.85, 1.13) 6.44
Washington Hosp Center (matched) e 1.16 (0.78, 1.75) 3.21
Asan Korea (adjusted) 7 0.60 (0.46, 0.79) 4.70
SCAAR (adjusted) 1.03 (0.94, 1.14) 6.98
Wake Forest (adjusted) 0.72 (0.55, 0.95) 4.66
Western Denmark (adjusted) 1.00 (0.86, 1.17) 6.29
NY State (adjusted, unmatched) 0.84 (0.72, 0.97) 6.35
MIDAS (adjusted) 0.66 (0.59, 0.74) 6.80
Massachusetts (matched) 0.79 (0.71, 0.89) 6.80
STENT (adjusted) 0.69 (0.55, 0.87) 5.25
Liverpool (matched) —‘h- 0.45 (0.24, 0.84) 178
GHOST (adjusted) ] 0.55 (0.36, 0.83) 3.09
DEScover (unadjusted) ] 0.53 (0.35, 0.80) 3.13
Cedars Acute MI o 0.82 (0.37, 1.83) 1.20
REAL (adjusted) 0.83 (0.70, 0.98) 6.10
Melbourne na | 0.67 (0.23, 1.94) 0.73
Multicenter SVG (adjusted) e = 1.33 (0.47, 3.76) 0.76
ACUITY (from RCT) — 0.63 (0.49, 0.82) 4.87
RESTEM B | 0.73 (0.51, 1.05) 3.63
ARTS Il (from RCT) - | 0.74 (0.41, 1.35) 1.92
ERACI Il (from RCT) = 1.18 (0.54, 2.58) 1.25
*Random Effects (1°=70.1%) <°>
Fixed Effects
! Favors DES Favors BMS !
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MI: RCTs (On Label)
4,318 patients, 9 trials

SCORPIUS = ‘ 0.82(0.23, 2.95) 3.33
Ortolani et al o 1.50 (0.26,8.61) 1.77
RAVEL i: 1.24 (0.49, 3.14) 6.29
SIRIUS * 0.96 (0.59, 1.55) 23.26
C-SIRIUS = ‘ 0.59(0.14,2.47) 2.63
E-SIRIUS ‘ aa 1.94 (0.93, 4.02) 10.13
TAXUS I aa ﬁ 0.63(0.23,1.72) 5.36
TAXUS IV = 0.99 (0.66, 1.48) 33.28
TAXUS V - Simple B 0.98 (0.52,1.81) 13.95
Random Effects <>

*Fixed Effects (12=0.0%) <>

Favors DES Favors BMS
| |




MI: RCT’s (Off Label)

4,532 patients, 12 trials

SESAMI J: 1.00 (0.20, 4.88) 3.30
Typhoon - 0.80(0.22, 2.97) 4.97
Passion = 0.83 (0.26, 2.69) 6.16
BASKET (All) o 1.15 (0.64, 2.08) 24.22
STRATEGY - 0.82 (0.31, 2.40) 8.03
SES-SMART - 0.16 (0.04, 0.67) 4.24
HAAMU-STENT = 0.25(0.03, 2.19) 1.83
MISSION! - 0.62 (0.28, 1.39) 13.11
PRISON I - 0.83 (0.26, 2.64) 6.26
DIABETES - 0.60 (0.20, 1.50) 8.29
SCANDSTENT - 0.33(0.09, 1.18) 5.08
TAXUS V - complex o 1.84 (0.86, 3.94) 14.52
Random Effects <>> -
*Fixed Effects (12=25.5%) <>
Favors DES Favors BMS
l1 1 10



MI: All Reqistries

129,955 patients,

4 registries

NHLBI (off label, adjusted) = I 0.71(0.50, 1.00) 5.01
NHLBI (on label, adjusted) Ba 0.71(0.47,1.05) 4.21
Germany Metabolic Syndrome = 0.23(0.07,0.78) 0.70
Ontario (matched) E 1.10(0.91, 1.32) 8.26
Mayo FFR Substudy -0 | 0.67 (0.12,3.84) 0.35
Brazil Large Vessels J- (9 1.50 (0.25, 8.90) 0.33
Italian Diabetic Multivessel (adjusted) * 1.02 (0.46, 2.25) 1.50
McMaster STEMI (adjusted) & 0.28 (0.04, 1.71) 0.30
Washington Hosp Center (matched) -q 0.51(0.29, 0.88) 2.69
Asan Korea (adjusted) 2 0.66 (0.42,1.05) 3.55
SCAAR (adjusted) 1.01(0.91, 1.11) 10.17
Wake Forest (adjusted) 0.84 (0.60, 1.18) 5.15
Western Denmark (adjusted) 1.29 (1.06, 1.57) 8.02
Massachusetts (matched) 0.92(0.83,1.02) 10.10
STENT (adjusted) 0.69 (0.52,0.92) 6.10
E:g;zé??il:zjd) - _ 1.12 (0.74,1.70) 4.03

justed) ] | 0.69 (0.40, 1.18) 2.80
Cedars Acute Ml -0 0.25(0.06, 1.16) 0.48
REAL (adjusted) 0.92 (0.76,1.11) 8.18
Melbourne 1.00 (0.39, 2.58) 1.10
ACUITY (from RCT) ﬂ 1.07 (0.91, 1.25) 8.90
RESTEM 0.80(0.52, 1.23) 3.86
ARTS Il (from RCT) = — 0.53(0.32,0.88) 3.09
ERACI Il (from RCT) = 2.30(0.91,5.96) 1.11
*Random Effects (12=57.9%) 0
Fixed Effects ¢

Favors DES Favors BMS !
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Freedom from Stent Thrombosis

Freedom from Stent Thrombosis out to 3-

Years
Meta-Analysis: TAXUS II, IV, V, VI
6m 12m 2yr 3yr
| | s | s s | s
100% = | - |
[ ——— = . E

Stent Thrombosis
Between 2 and 3 Years 98.7% (T)
0.0% (0/922) TAXUS
0.1% (1/921) Control
Stable early and very late rates

Control == TAXUS
N = 1727 N =1718

90%

0%
O 100 200 3g00 400 3500 §00 700 800 900 1g0Q 10Y5

Days Since Index Procedure



TAXUS

Very Late TAXUS-SR ST Patients
Evaluation of Patients with Late ST

Evidence of Disease Dual Anti-
Days Angio. Progression Platelet
Patient toST Conf. (Investigator Noted) Therapy
1 341 No Yes No
2 498 Yes Yes No
3 508 Yes Yes No
4 522 Yes No No
9 711 Yes Yes No

From TAXUS II-SR, IV, V
» 4 of 5 patients had disease progression

» All 5 patients were off dual anti-platelet therapy



Bern-Rotterdam EXxperience

8146 pis. treated with SES (n=3823) or
PES (n=4323) at 2 academic centers

Bl Early stent thrombosis Late stent thrombosis === Cumulative events (%)

20 - 2.0
2
£ 3
@ 57 1.55
o ]
E 0 1.ﬂ%
3 2
é 60% of all STs Y
=1 within 30 days 0
Z =
3
0 r.‘.l.l.'.l.l.'.l.l.‘ | | I | 1 1 1 1 | | 0 =

T 1 1 1 1
06 3 6 & 13 18 31 31 46 B85 146 162 224 260 336 356 381 441 464 4841 551 568 606 670 T62 B22 925 10T4

Days after PCI

O
R Daemon J, et al, Lancet 2007 ;369:667-78 ‘Gf:? CoLumpis UNIVERSITY
o TR o R == MepiciL CENTER



Definite Stent Thrombosis: DES

Patients Followed to 4 years

S - 192 definite ST cases

\ . -

§ . Incidence density
: 1.0/ 100 pt years

0 1 2 3 35 4
Time since PCl in years
Months 1 12 24 36 48
Cumulative incidence, % 1.2 1.6 2.1 2.7 3.3
Patients at risk 7538 7210 5164 2790 1051




Definite Stent Thrombosis: DES Stent Type

Patients Followed to 4 years

5 i
= 192 Definite ST Cases  PEs PES: 3.6%
U 4 -
8 Rotterdam
= PESBern  SES: 2.7%
LE’ 3 1 ..i SES Bern
'GEJ 2 - ggtsterdam HR=0.71
‘_3" (0.53-0.95)
S P=0.019
> 1 -
O
0 i
0) 1 2 3 3.5
Months 1 12 24 36 42
Cumulative incidence SES, % 1.0 1.2 1.7 2.4 2.7

Cumulative incidence PES, % 1.3 1.9 2.5 3.1 3.6



16
@ 0ONo Antiplatelet
Z

Therapy

?/ Single Antiplatelet
- Therapy

m Dual Antiplatelet
Therapy

20

Early Stent Late Stent Very Late
Thrombosie Thrombosis Stent

Thrombosis

Figure 1 Status of Antiplatelet Treatment
at Time of Definite Stent Thrombosis
Proportion of patients with early and late stent
thrombosis treated with dual, single, or no antiplatelet therapy.




-
th
]

Death or Ml 14.6%

Death 10.6%

Ly
I

Ml 4.9%

Cumulative incidence, %
i
o
1

ST Mortality 0.4%

4

Time since PCI in years

Cumulative Incidence of Ischemic Adverse Events

Figure & in 8,146 Patients During 4 Years of Follow-Up

Ml = myocardial infarction; PCl = percutaneous
coronary intervention; ST = stent thrombosis.




Endeavor Safety Analysis

ARC Definite/Probable ST to 1440 Days

Cumulative Incidence of Def/Prob
Thrombosis (ARC)

Endeavor Pooled Safety Anajysis: | Meredith et al. RCRg,2008.

10%

8%

Endeavor - = = Driver

Log rank p= 0.059

6% -

After 1 year
Endeavor: 0.08%
Driver: 0.3%

Before 1 year
4% - Endeavor: 0.7%
Driver: 1.2%

2%-r____-'______________________——————_I_"r 1.5%
! : ' ;
O%:Jf T T T T T T T T T T T T T T T J-' o

180 270 360 450 540 630 720 810 900 990 1080 1170 1260 1350 1440
Time After Initial Procedure (days)

0 90

Endeavor 2132 2117 2085 2049 1247 1216 636
# Events 1 6 4 2 1 0 0
% CI 0.0% 0.3% 0.5% 0.6% 0.7% 0.7% 0.7%
Driver 596 585 581 575 560 549 539
# Events 1 6 1 0] 0 1 0
1 D0/s 1 20/~ 1 20/s 1 20/~ 1 0/s 1 0/



Endeavor Safety Analysis

ARC Definite and Probable ST to 4 years

ARC (Def/Prob

3.0% 1 . No. at Risk
: Pooled Data 1Year 2 Years 3Years 4 Years
|

2.5% - !
; Endeavor 2064 1251 1216 636
! — Cypher 863 848 823 788

2.0% A ; Taxus 1351 1300 1117 715
: Xience 959 868 NA NA
|

1.5% A !
1
|
|

1.0% A

0.5% -

0.0% ! .

0 360 720 1080 1440
DEVA]

Mauri et al. N Engl J Med. 2007;356:1020-1029.
Endeavor: Mauri et al. TCT. 2007.
Xience: Spirit Il at ACC and Spirt Il at PCR



PROTECT

International RCT Designed to Estimate VLST

o1
All Comer
l Dual APT >3 to <12 months

Endeavor N 8300 .
_ >200 International Sites
N=4400 o
Randomization 1:1

Clinical Follow-up
30d 6mo 12mo 18mo 24mo  30mo 4yr Syr

Primary Endpoint: ARC Definite or Probable Stent Thrombosis at 3 years

Main Secondary Endpoints:

Death or Cardiac death combined all non-fatal Ml as well as the number of

patients with large non-fatal Ml
Clinical Follow up and Dual Antiplatelet Monitoring:

At 30 days, and every 6 months until 3 years, than each year until 5 years

Cypher
N=4400

Over 3500 Patients Currently Enrolled




Xience

ARC Definite and Probable ST before and

2.0% 1

1.5% -

% of Patients

0.5% -

0.0% -

1.0% A

I Xience
[
after 1llyear i

|

[

[

[

1.0%

0.9% [

[

[

[

[
Xience Taxus Xience Taxus Xience Taxus Xience Taxus

Sprit Il Pooled Spirit Il Pooled

<1 year =] year to 2 years

Endeavor: Fajadet et al. PCR 2008



Early and Late Definite ST in Diabetic Patients
Drug-Eluting vs. Bare Metal Stents

Early Stent Thrombosis Late Stent Thrombosis
(O - 30 Days) (30 Days - 4 Years)
Stettler C et al. BMJ 2008 Stettler C et al. BMJ 2008

Network Meta-Analysis of 3,853 Diabetic Patients

% %

05 - PESvs BMS SESvsBMS 55 _ PES vs BMS SESvs BMS

' 197 HR=0.39 HR=0.25 ' HR=3.54 HR=0.72
2.0 - ' 0.05-2.36 0.04-1.11 2.0 0.23-78.6 0.04-10.8
15 - o 15 -

1.0 - ' 0.80 1.0 - 0.91
8.5 5 054 0.36 0.39
0.0 - . . D0 .

BMS PES SES BMS PES SES

(N=557) (N=874) (N=753) (N=557) (N=874) (N=753)



Probability of Stent Thrombosis (%)

Meta-analysis of DES vs. BMS
RCTs In AMI;
Stent Thrombosis

B oes WBMS No. of events/Total No. of patients
Trial DES BMS Favours Favgurs
DES | BM
BASKET: SQroln ___aroun
3/142 1/74 = >
AMI
Di Lorenzo 1/180 1/90 < 1
AAAMU- 2/82 5/82 <=
2 20/ STENT
470 MISSION 2/158 3/152 =
~ PASSION 3/310 3/309 o
SESAMI 2/160 1/160 i >
1.7% STRATEGY 0/87 2/88 o
TYPHOON. 12/355 13/357
0.80 (0.46 TO 1.39
Overall 25/1,474  29/1,312 ( )
1 1 10

0O 1 2 3 4 5 6 7 8 9 10 11 121P=0%
. . P (heterogeneity) =0.88;
Months After Randomisation P (overall Effect) =0.43

Hazard Ratio

11/11/2008 Schomia. Dibra. Spauldina et al

Kastrati A, et al. Eur Heart J. 2007;28:2706-13.



Patients Unattractive For Stent
(DES and BMS) Implantation

— Increased risk of bleeding
— Scheduled elective surgery

— Patients requiring oral anticoagulation
« Atrial fibrillation
* Pulmonary embolism
» Prosthetic heart valves

— Non-compliance with dual antiplatelet therapy
» Cost
* Education
» Psychiatric disorder



Triple Antiplatelet Therapy (Aspirin, Clopidogrel and
Cilostazol) Significantly Reduces Ischemic Events
after Drug-Eluting Stent Implantation

:Drug- Eluting stenting followed by Cilostazol
treatment REduces Adverse Serious cardiac Events

The DECREASE Registry

Seong-Wook Park, MD, PhD, FACC

Division of Cardiology, Asan Medical Center
University of Ulsan College of Medicine, Seoul, Korea



Timing of stent thrombosis and
use of antiplatelet therapy
B Triple antiplatelet therapy (n=3)

¥ Dual antiplatelet therapy (n=12) !

Number of patients

Acute Late



UIug-ciutng olcnis. nesioring d odidrice

» DES represent a remarkable advance - by preventing
restenosis DES have reduced the need for repeat PCI
and CABG and improved the quality of life for millions
of pts.

- Like any medical advance, DES have side effects, the
most concerning of which is an increased incidence of
lJate stent thrombosis in ~2-4 per 1000 pts per year.

- However, current studies suggest that on-label DES do
not increase overall death and Ml rates, likely because of
prevention of adverse events associated with restenosis.

- [ O11TMEBETA LINITVERSTTY CARDIOVASCULAR



UIug-ciutng olcnis. nesioring d odidrice

* Most large scale registries of DES for unrestricted use
and randomized trials in off label pts do not suggest
that DES increase mortality.

* Mega-trials have been initiated to examine the safety
and efficacy of DES for off-label indications (MVD, LM
ds., and AMI), to characterize the underlying causes of
stent thrombosis, and to determine if stent thrombosis
rates differ between different DES.

* In the interim, like with all drugs and devices, the risks
and benefits of DES should be carefully weighed on a
per pt basis, especially when considering off-label use.

- [ O11TMEBETA LINITVERSTTY CARDIOVASCULAR






A “Rare” Adverse Event
Have Major Consequences

~2.5 million stents implanted

1.2% stent thrombosis rate

~30,000 people affected

45% of ST |leads to death
60% of ST leads to Ml

*Lakovou et al. JAMA. May 2005.
*Results are from 2005 US, www.devicelink.com.



Endeavor Pooled Safety Analysis

Dual Antiplatelet Therapy (DAPT) Usage

Percent of patients on
DAPT at: 1 year 2 years 3 years 4 years

29.1% 11.2% 8.5% 8.3%

ENDEAVOR (I, I, ICA
( ) (279/958) (106/943) (79/926)  (75/908)

29.0% 13.5% 9.1% 9.2%

Dri 1
river (1) (166/572) (76/562) (50/548) (50/945)



L ate Stent Thrombosis: Total

ST Rates in key trials before 1 year

1.40%

1.20%

1.00%

0.80%

0.60%

0.40%

0.20%

0.00%

® ST Rate
Timing

il 8

Taxus -
Taxus IV

0.60%
oM

Cypher -
SIS

0.40%
oM

Xience V -
Spirit Il

0.50%
6M

Taxus -
Spirit Il

1.30%
6M

Xience V -
Spirit Il

0.46%
M

Taxus -
Spirit [l

0.00%
M

Endeavor - Endeavor -
Endeavor Endeavor

|
1.00%
12M

1l
0.50%
oM

Endeavor - Cypher -

]
0.00%
oM

Il
0.00%
M

Endeavor - Taxus -
Endeavor Endeavor Endeavor Endeavor

\%
0.80%
M

\%
0.10%
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Late DES Thrombosis

Conclusions

Late DES thrombosis IS uncommon but
associated with high morbidity

| ST (beyond 1-2 yrs) is more frequent with
DES than BMS

_ST is associated with D/C of antiplatelet Rx

Etiology not well understood (likely related to
delayed healing / hypersensitivity)

Prolong dual antiplatelet Rx advisable in high
risk pts




Safety Profile ENDEAVOR |l

ENDEAVOR Il Clopidogrel Therapy for 23 months
Endeavor

T —

0.5% (3)
123 [/ 12 13 14 /] 30 100 200 270 360 500 600 720
l 1 year 2 years

Driver 1.2% (7)

Days Posit Procacduyra



Impact of Platelet Reactivity After Clopidogrel
Administration on Drug-Eluting Stent Thrombosis

Piergiovanni Buonamici, MD, Rossella Marcueci, MD, Angela Migliorini, MD,
Gian Franco Gensini, MD, Alberto Santini, MD, Rita Paniccia, MD, Guia Moschi, MD,
Anna Maria Gori, MD, Rosanna Abbate, MD, David Antoniucci, MD

Florence, Italy

Objectives

Background
Methods

Resulis

Conclusions

We sought to determing whether nonresponsiveness to clopidogrel as revealad by high in vitro postdreatment
platelet reactivity is pradictive of drug-eluting stent (DES) thrombosis,

Mo data exist about the impact of nonresponsivenass to clopidogrel on the risk of DES thrombosis,

We conducted a prospactive obsarvational cohort study from July 2005 to August 2006 in an academic hospital.
A total of 804 patients who had successful sirclimus- or paclitazsl-eluting stent implantation were assessad for
post-treatment platelet reactivity after a loading dosa of 00 mg of clopidogrel. Patiegnts with platelet aggrega-
tion by 10 wmol adenosing 5-diphosphate =7T0% weare defined as nonrespondars, All patients received chronic
dual antiplatelet treatment (aspirin 225 mg and clopidogrel 75 mg daily) for & months, The primary end point
was the incidence of definite/probable early, subacute, and late stent thrombosis at G-month follow-up.

The incidence of G-month definite,/probable stent thrombosis was 3.1%. All stent thrombosas were subacute or
late, Of BO4 patients, 105 (13%) were not rasponsive to clopidogrel. The incidence of stent thrombosis was
8.5% in nonresponders and 2.3% in respondears (p < 0.001). By multivariate analysis, the predictors of stant
thrombosis were as follows: nonresponsivenass to clopidogrel (hazard ratio [HR] 3.08, 95% confidence interval
[CI]1.32 to TAG; p = 0.009), left ventricular ejection fraction (HR 0.95, 95% C1 092 to 0.98; p = 0.001), total
stent length (HR 1.04, 95% €l 1.00 to 1.02; p = 0.040), and 5T-segment elevation acute myocardial infarction
(HR 2.41, 95% Cl 1.04 to 5.63; p = 0.041),

Nonresponsivenass to clopidogrel is a strong independent predictor of stent thrombosis in patients recgiving
sirolimus or paclitaxeksluting stents. () Am Coll Cardiol 2007:49:2312-T) © 2007 by the Amarican College of
Cardiology Foundation




—— Responders

- -- Nonresponders

Log rank p < 0.001

(definite or probable stent thrombosis)

80

Time (days)

Figure 1 Kaplan-Meier Analysis of Primary End Point for
Responders and Nonresponders to Clopidogrel




Conclusions

 Healing delay is inherent in the mechanism of
benefit of DES’s

o SAT rates appear to be similar to BMS for simple
lesions

— But the time window for risk is longer for DES'’s (i.e. late
DES thrombosis)

— Premature discontinuation of anti-platelet therapy
Increases risk of thrombosis

 Thrombosis rates likely increased for complex
lesion and patient subsets

— Major side branches, bifurcations, overlapped stents,
thrombus containing lesions, poor distal runoff

— Renal failure, diabetics



Endeavor Safety Analysis

Cumulative Incidence of Cardiac Death and

Cardiac Death or Ml

Endeavor Poolec Safct, Analycic: |

Ml to 1440 Days

10% - —— Endeavor — = - Driver
Log rank p=0.005
8%
— = = = = == === == -0 70%
6% - -_
-_—e— e "'- —
494 — - J_ - 43%
20 Jo "
0% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 90 180 270 360 450 540 630 720 810 900 990 1080 1170 1260 1350 1440
Time After Initial Procedure (days)
Endeavor 2132 2083 2052 2014 1219 1186 622
# Events {0 12 14 4 3 ) 5
% ClI 1.4% 2.0% 2.6% 2.8% 3.1% 3.5% 4.3%
Driver 596 573 566 560 545 535 SYAS
# Events 15 6 5 1 7 5 2
% CI 2.5% 3.5% 4.4% 4.5% 5.8% 6.6% 7.0%

Avaditlh A+ Al DA ANNO
ViU ~
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SCAAR 2007 Report
Composite of Death up to 4 years Post-

. rocedure
“During 4 years folIow-uE
Total cohort n=35,262 One stent cohort n=18,937
2003 — 2005 Adjusted Risk 2003 — 2005 Adjusted Risk
0.15] 0.15;
BBMS M DES - EBMS M DES
e )
s S
20.10. 20.101
o (@]
é 7‘,_‘, Slope 2.5% / yr
= o
g 0.05. -%0.05-
= RR: 1.03 (0.94 - 1.14) S RR: 0.95 (0.83 - 1.1)
e
E 3
1 1 1 1 1 | 1 1 |
0 1 2 3 4 0 1 ) 2 3 4
Time (years) Time (years)
BMS 18,769 18,136 17,948 16,109 13,401 10,326 7,158 3,970 1,179 BMS 12,55612,18512,06110,837 9,001 6,920 4,824 2,697 783
DES 12,01511,70511,559 9,020 6,181 3,844 2,153 847 115 DES 6,381 6,237 6,161 4,844 3,280 2,038 1,140 462 58

...no more overall significant

11/11/2008 Lagerqvist B, et al. Oral difference in mortality”

Presentation. ESC 20 James S. Oral Presentation. TCT 2007



0.25

0.20

0.15

0.10

0.05

Cumulative risk of death or Ml

BMS 6,448 6,037 5,918 5,820 5,713 5,612 5,520 2,934 7

SCAAR 2007 Report

Landmark Analyses per Year
Total cohort (Death or MI: risk adjusted )
Prespecified landmarks at 6 months

BMS M DES
0.25
DES 21.8 %
0.20
0.15
RR: 1.06 (0.86-1.32)
0.10

0.05
RR: 1.31 (1.12-1.53)

BMS MDES 095
DES 36.5 %
0.20
0.15
RR: 0.98 (0.83-1.17)
0.10

0.05
RR: 1.22 (1.05-1.43)
0

Time (years)

1 2 3 4
Time (years)

BMS MDES
DES 53.1 %

RR: 0.69 (0.59-0.81)

//;R: 0.93(0.76-1.13)

0 1 2 3 4
Time (years)

6,737 6,228 6,090 5,983 5,883 3,143 3 0 0 5,584 5,061 4,949 2,611 O 0 0 0 0

DES 1,799 1,685 1,644 1,607 1,568 1,539 1,496 535 0 3,880 3,638 3,550 3,468 3,388 1,523 2 0 0 6,336 5,963 5,809 2,573 O 0 0 0 0

11/11/2008

James S, et al. Oral Presentation.

ESC 2007

James S. Oral Presentation. TCT 2007



Late Definite ST (>1 Month <1 Year)
Drug-Eluting vs Bare Metal Stents

Stettler C et al. Lancet 2007;370:937-48

63 late ST cases (0.4%) of 18,023 patients

%
0.6 -

0.41 0.41
0.39
04 -

0.2 -

BMS (N=4822) PES (N=5178) SES (N=5673)



Definite Stent Thrombosis: BMS vs. DES
The Bern Experience 1995-2005

Bare Metal Stents Drug-Eluting Stents
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Endeavor Safety Analysis

Cumulative Incidence of Stent Thrombosis by

Time Interval (ARC definite and probable)

Cumulative Incidence -%

Endeavor
n=2132
Early 0.3%
(0-30d)
Late 0.3%
(31-360d)
Very Late 0.1%
(361d-4y)
Cumulative 0.7%
(to 4y)

Standard error was estimated by Peto formula

[95% CI]
[0.09,0.57]

[0.04,0.52]

[0.00,0.32]

[0.13,1.30]

Driver

n =596

1.2%

0.2%

0.2%

1.5%

[95% CI]
[0.31,2.04]

[0.00,0.51]

[0.00,0.56]

[0.41,2.64]



Early Stent Thrombosis

Meta-analysis
SES vs BMS

Bavry A et al. Am J Card 2005

0.8 -

0.6

0.4 -

0.2

0.0 -

RR=0.76
95% CI =0.30-1.80
P=0.55

0.46

Sirolimus Stent Bare Metal Stent
(N=1,515) (N=1,448)

0.61

Meta-analysis
PES vs BMS

Stone G et al. NEJM 2007

RR=0.80
95% CI =0.32-2.03
P=0.79

0.57
0.46

Paclitaxel Stent Bare Metal Stent
(N=1,755) (N=1,758)
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What About SCAAR?
SCAAR Expansion, ESC 2008

2003-2004 2003-2005

Follow-Up 1-3 years 1-4 years
Stents implanted 37,750 61,896
(BMS / DES) (26,398 / 11,352) (37,377 / 24,519)
Stent procedures 24,215 39,432
(Only BMS / with DES) (16,256 / 7,959) (22,878 / 16,554)
Stented patients 19,771 35,266
(Only BMS / with DES) (13,738 /6,033) (21,480 / 13,786)
Endpoints:

MI, 2003—2006* 2,463 4,160

Death, 2003—-2006* 1,424 2,957

*From the Swedish hospital d/c and Riks-HIA registries; ** From the Swedish population registry

C
m.")p AEACH S. James. ESC 2007 Corumsia UNIVERSITY
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TVR: All RCTs
/7,291 patients, 16 trials

Estimate (95% Cl)  Weight (%)

SESAMI o 0.36 (0.17, 0.79) 436
Typhoon o 0.42 (0.25, 0.69) 7.20
STRATEGY o 0.34 (0.16, 0.77) 422
HAAMU-STENT = 0.33 (0.09, 1.19) 1.91
MISSION! o 0.38 (0.17, 0.85) 408
PRISON Il m~ 0.37 (0.19, 0.69) 549
Pache et al o 0.38 (0.23, 0.64) 714
Ortolani et al o 0.58 (0.25, 1.36) 378
SCANDSTENT o 0.17 {0.09, 0.33) 5.44
RAVEL = 0.51 (0.25, 1.04) 483
SIRIUS —— 0.48 (0.37, 0.62) 11.51
C-SIRIUS o 0.30 {0.10, 0.93) 245
E-SIRIUS o 0.35 (0.21, 0.56) 7.45
TAXUS I o 0.61 (0.35, 1.08) 6.44
TAXUS IV o= 0.57 (0.45, 0.72) 11.94
TAXUS V - 0.77 {0.60, 0.98) 1175
*Random Effects (=53.2%) <> 0.45 (0.37,0.54), p<0.001

Fixed Effects O 0.51 (0.45,0.57)

| Favors DES Favors BMS !
1 1 10 Mean flu 3.2 yrs

FOUN A oo : Ajay J. Kirtane and Gregg W. Stone, 2008 e MEDICAL UENTER



TVR: All Registries

73,819 patients, 17 registries

Estimate (95% Cl)

Weight (%)

Ontario {malched) 0.69 (0.60, 0.80) 9.88
Mayo FER Substudy = 0.18 (0.04, 0.78) 0.68
Brazil Large Vessels e | 0.43 (0.17, 1.10) 157
McMaster STEMI (adjusted) = 0.32 (0.05, 1.92) 0.46
Washington Hosp Center (matched) = 0.65 (0.49, 0.85) 735
Asan Korea (adjusted) = 0.32 (0.24, 0.43) 7.05
Wake Forest (adjusted) —— 0.63 (0.48, 0.83) 7.38
NY State (adjusted, unmatched) = 054 (0.50,060)  10.70
STENT (adjusted) —— 0,58 (0.47, 0.71) 870
GHOST (adjusted) 0.28 (0.20, 0.39) 6.31
Montevergine = 0.51(0.39, 0.68) 730
DEScover (adjusted) — 0.58 (0.40, 0.83) 581
Cedars Acute MI o 0.22 (0.08, 0.62) 134
REAL (adjusted) = 067(059,076) 1017
Multicenter SVG (adjusted) = 0.58 (0.28, 1.18) 241
RESTEM 0.62 (0.47, 0.80) 753
ERACI Il (from RCT) .z 0,58 (0.39, 0.86) 535
*Random Effects (I2=71.2%) S 0.53 (0.47,0.61), p<0.001
Fixed Effects 0 0.57 (0.54,0.60)

| |

1 Favors DES 1 Favors BMS 10 Mean flu 2.2 yrs

CARDIOVASCULAR RESEATCH
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Ajay J. Kirtane and Gregg W. Stone, 2008
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Fresentation or in-stent Restenosis
in the PRESTO Trial

Acute Coronary Syndrome
57.2%
\

1,441 of 11,484 patients
had in-stent restenosis
as an indication for PCI
at the time of enroliment

\
Stable Angina

42 8%

Nesm=li- A = O15- O0- 70



Mortality in Diabetic Patients
with Restenosis (N=603)

100

76%

65%

Survival (%)
3

m==  No Restenosis 41%
=== Restenosis: No Occlusion
=== Restenosis: Occlusive

VanBelle: Ci
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Very Late Stent Thrombosis

Initial Cases and Discussion: DAPT Prior

CYPHER 335 343 375

B TAXUS ‘ ‘

0 100 200 <10]0

McFadden EP et al. Lancet 2004; 364:1519-21



ncidence Rates of Stent Thrombosis, Death, Myocardial Infarction, anc
Target-Lesion Revascularization for the Pooled Randomized Trials of
Sirolimus-Eluting Stents and Bare-Metal Stents
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Stone G et al. N Engl J Med 2007;356:998-10(C



ncidence Rates of Stent Thrombosis, Death, Myocardial Infarction, anc
Target-Lesion Revascularization for the Pooled Randomized Trials of
Paclitaxel-Eluting Stents and Bare-Metal Stents

Packiasel skent (LI Bare-rnatal sberk {6.65)
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Seat Thrombesis [25)
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Stone G et al. N Engl J Med 2007;356:998-10(C



Stent Thrombosis

Freedom From (ARC Definite/Probable) Stent Thrombosis

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

TAXUS I, 11, IV, V, VI
(n=3,506)

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS

= CYPHER Stent (n=878)
2.5% - - Bare Metal Stent (n=870)

3.0% -

2.0% -

1.5% A

1.0% - 2.1% (17) HR 0.99 [0.51,1.95]

2.0% (17) p=0.99
0.5% - After 1 year
11 vs. 6, p=0.23
0-0% T T T T T 1
0 365 730 1095 1460 1825
Number at risk Days
BMS aro 848 832 808 T4 254
CYPHER ars 856 832 806 175 258

3.0% -

2.5% T

2.0% -

1.5% -

1.0% -

TAXUS I, TAXUS II-SR, TAXUS IV, TAXUS V

= TAXUS Stent (n=1401)
== Bare Metal Stent (n=1397)

2.1% (26) HR 1.24 [0.70,2.21]

0.5% After 1 year 1.7% (21) p=0.46
14 vs. 10, p=0.41
O-Dnﬁl 1 T T T T 1
(] 365 730 1095 1460 1825
Number at risk DEVE
BMS 1306 1342 1300 750 79 235
TAXUS 1309 1341 1296 740 709 228

Kirtane et al. TCT. 2007.

9 of 11 BMS patients who had an S
. . ved bracl

*Includes intervening TLR




Thr HEW ENGLAND JOURHAL of

Stent Thrombosis in Randomized
Clinical Trials of Drug-Eluting Stents

a Mauri, M.D., Werrhua H sieh, Ph.D zeph M. Massam, Ph.D.
L. He, M.D. Ralph DrAgostine, Ph.D. and Donald E Cutlip, 1.0

ABLSTE AT

: thath @ve been usad in clinsal didls of drug-Sluting
gents hare tIF'O:n rescrtve And have noc been used in 1 uniform Manner.

HETHZ DS

We applied a hierarchical clas

Reszarch Consortinm (ARC) & = ials E pacents tredced
with sirolimus-eliting stents, 1 ereieed wich pacl:taxelaucing sents and 2267
tr2aesd with bare-meeal seence. We then

wer2 admdicarsd by an ndependent clinical-efents COMIMrEae.

HEEFLULTS

the A RS was 1.59

group [(P= H . | . a taxel-EmEnt group versu s
L o 1.4). The inC 3

definice o probable evrents | ing [Fantlton Was

the Sirolimi & sene gro % in the I:l.!I!'l:-ID:t.!J Etl:nt;'._.'l!'l:uj:l.].nlfl |

paclitamabseent group ¥varsa s O n the bare-metal—stene group.

COHCLUSIDMNS
The mciden stent thrombosis did not differ significantly berween pacients with
drug-hiting stents and chosa with bare-mezal stents in Andomized clinical erkals,
dlchough the pomar eo detect small differencss in races was limsped.




S Baseline Clinical and Procedural
Characteristics: Milan Experience

Variable On Label Off Label P Value
Pts 364 680
Male 325(89.3%) | 603(88.7%) 0.84
Age (yrs) 63.8:10.6 63.4+10.6 0.38
EF (%) 54.2+9.1 53.2+9.6 0.56
Diabetes Mellitus 64(17.6%) 137(20.1%) 0.32
Nr Stents per Pt median 2 (1-8) 3 (1-10) 0.0001
(range)
Total stent length (mm) 33 (26-66) 60(36-99) 0.0001
Median (IQR)
Pts with >1 stent per les 79(21.7%) 192(28.2%) 0.02




ORIGINAL ARTICLE

Long-Term Outcomes with Drug-Eluting

Stents versus Bare-Metal Stents in Sweden

Bo Lagerqvist, | IE . Ph.D., Stefan K. I|rr|n— M.D., Ph.D.,
UlfStenestr HI'I H[ Fh . Je |'IJII|_II'“:I k. |"| TJ"""”I' o, H |: Ph.D .,

boled analysis of 6033 patlents treated w1th DES and
13,738 patients treated with BMS

ata from Swedish Coronary Angiography and Angioplasty Registry
utcome analysis was based on 1424 deaths and 2463 myocardial

farction during 3 years follow-up period and was adjusted for
fferences 1n baseline characteristics.

NEIM 200y7-256- 1000



Death (Adjusted) smed

20086

0.10 BMS
DES
. 0.8 :
L |
= |
o 0.6 :
T |
S 0.04 :
E | RR: 1.03 (0.84,1.26)
O 0.02 :
: RR: 1.32 (1.11,1.57)
0.00 I_i_l_l_l_l
0.0 0.5 1.0 1.5 7X0 2.5

Time (years)

BMS 12880 12473 12354 12213 9298 5960
DES 5770 5604 5541 5468 3434 1776

. Corimmania [ TNITVERSTTY - L CARDIOVASCULAR



Cumulative risk of death

0.05 0.10 0.15

0.00

2003-2005, Adjusted

Time (years)



Death/MI-

total cohort
Year by year
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Drug Eluting Stents
Assessing Stent Thrombosis

Timing of Event

* Acute (24 hours) > “Early”
* Subacute (1-30 days)

* Late (30 days — 1 year)

*Very Late (> 1 year)



Impact on Cardiac Death and
Ml



Delayed Endothelializat....
Cypher vs BMS

Sirolimus-eluting stent COﬂClUSiOﬂS:

- 100

S 75 -

© 50 1

g 25

0 - ___l___l

Incomplete coverage Complete coverage
Grade O Grade 1 Grade 2 Grade 3

. 0 ' o

S 25 -

%’ 50 A

a 75 7

100 -

Bare-metal stent

Grade 0 was defined as stent struts that were fully visible, similar to immediately after implantation.
Grade 1 was defined as stent struts that bulged into the lumen and, although covered, were still transparently visible.
Grade 2 was defined as stent struts that were visible, but not clearly seen (ie, they were translucent).

Grade 3 was defined as stent struts that were not visible by angioscopy (ie, they were embedded in the neointima).
Kotani et al. JACC Vol. 47, No. 10, 2006.



Cardiac Death and MI

Freedom from Cardiac Death and MI

RAVEL, SIRIUS, E-SIRIUS, and C-SIRIUS TAXUS |, II, IV, V, VI
(n=1,748) (n=3,506)
o RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS 20% - TAXUS I, TAXUS II, TAXUS IV, TAXUS V, TAXUS VI
| —— CYPHER Stent (n=878) T et e

- Bare Metal Stent (n=870) 15% - == Bare Metal Stent (n=1758)

15% -

10% 1 i =

10.5% (162) HR 1.11 [0.89,1.39]

A9 . .84,1. 3% 1
11.1% (94) HR 1.13[0.84,1.51] 9.3% (147) p=0.36

5% 1

9.8% (83) p=0.43
0% T T T T 1 0% T T T T !
0 365 730 1095 1460 1825 0 365 730 1095 1460 1825
Number at risk Days Number at risk Days
BMS 868 824 803 778 ™ 243 BMS 1731 1626 1576 1035 802 274
CYPHER a3 830 804 T 743 242 TAXUS 1727 1623 1562 1020 789 261

Kirtane et al. TCT. 2007.



TA)(US Review of Very Late TAXUS-SR ST

MACE Associated with ST

Clinical Outcomes

Days to Add’l MACE
Patient ST TVR " BEEL) Post ST
1 341 Yes Yes No None
2 498 Yes Yes No None
3 508 Yes Yes No None
4 522 Yes Yes No None
Cardiac
S} 711 Yes Yes No Death, day
936

From TAXUS II-SR, IV, V

* High morbidity at time of very late events, as with early ST



Network Meta-Analysis: Cumulative
Incidence of Cardiac Death

6 7 BMS
~&- PES
- SES I

iy
1

N
1

Cumulative incidence of
cardiac death (%)

SES vs BMS: HR 1.02 (95%-Cl 0.80-1.31, p=0.92)
PES vs BMS: HR 1.05 (95%-Cl 0.80-1.36, p=0.84)
SES vs PES: HR 0.99 (95%-CI 0.74-1.26, p=0.93)

.u_-ll

] ] ] L] 1
0 1 2 3 4
N of events/patients Years after initial procedure
BMS 4763 78/4746 23/3310 13/2234 16/1845
PES 6300 97/6252 41/4232 13/2157 3/841
SES 6642 91/6601 34/4041 24/2340 14/1081
@EG=00E 7

RANPEATRETEN EARDYASELAN THERAFEUTIE StettlerC,, et al., Lancet 2007;370:937-48. SR Kbk



Randomized Trial Mortality: SES vs. BMS (N=4,958

No. of events / Total No. of patients Favors Favors
e — SES BMS

BASKET 0/264 13/281 &
CSIRIUS 2150 3/50 .
DECODE 0/54 2129
DIABETES 7180 5/80 =
ESIRIUS 10175 11177 D
PACHE 29/250 24/250 =
PRISON Il 2100 3/100 =
RAVEL 14/120 8/118 =
SCANDSTENT 11163 1/159 a o
SCORPIUS 5/95 4/98 —=
SESAMI 3/160 7/160 - o
SIRIUS 45/533 46/525 H
STRATEGY 0/87 12/88 =R
TYPHOON 8/355 8/357 ié
Overall 146/2486 147/2472 <TF> 1.03 (0.82, 1.30)
Test for Heterogeneity: Cochran Q=9.3 A 1 d!

(df.=13) P=.75 . P (overall effect) = 0.80 Hazard Ratio

Test for Inconsistency: 12 =0.0% Hazard Ratio

~ Cortimnia [ TNTvERSTTY -~ - D CARDIOVASCULAR



Pooled Analysis Taxus I, IV, V, VI, Trials

Stent Thrombosis Related Events

=tent thrombosis - 34 patients
(with 38 ST events)

BMS - 14 patients FES - 20 patients
(with 17 ST events) (with 21 ST events)

| |
12 patiarts Before 12 months 12 patiants
{with 15 ST avents) P=0.99 {with 12 5T events)
| |
2 patiants Affer 12 maonths 8 patients
{with 2 ST events) P=0.086 {with 9 ST events)

Mon-fatal M) Death | Non-fatal M) Death
o patients® 3 patients** 16 patients? 3 patients™

— & (-wave Mis — 9 C=wave Mlis

— & non=-C-wave Mls — 8 non-Cl-wave Mis

"1 pabantwith 2 Mis 1 1 patentwith 2 Mis
** 1 patient with fatal non Q-wawve M t+ 1 patient with fatal G-wave M|

2007:Stone et al Circulation 2007;115;2842-2847



Pooled Analysis Taxus I, IV, V, VI, Trials
TLR Related Events

All TLR - 428 patients

BMS
2 patients | TLR within 30 days -

PES (4 patients)
2 patienis

|, ST-associated
TLR (24 patients)

2hAS
32 patients| Oeylostenotic TLR

PES 45 patients)
13 paiienis

Ischemia-driven clinical TLR - 425 patients

I _
* v
BMs - 290 patients FE> - 135 patients
(with 320 TLR events) (with 132 TLR events)
I [
¥ ¥ ¥ ¥
Mon-fatal Mi Death Mon-fatal MI Death
10 patients 1 patient 4 patients 0 patients
3 Q-wave M| Mo M 1 Q-wawve M|
-1 bafore TLR, 2 after - before TLR

T mon C-wave M 3 non C-wawve Ml
- 4 bafora TLR, 3 aftar -1 bafore TLR, 2 aftar

2007:Stone et al Circulation 2007;115:2842-2847



Roles In Vasclmg[t{llr(e: Oxide (NO)

ooth Muscle
iferation

Platelet

Aggregation Vessel Tone and

Vascular Remodeling

Angiogenesis

Wound Healing



Stent Thrombosis:

Procedure, Proo

uct, Patient

Procedure

Post Dilation
Full’Apposition

Product

Polymer
Drug

Patient

Higher Risk
AP Compliance




Stent Thrombosis

Procedure, Product, Patient
Procedure

e Post Dilation
e Flush apposition

Product S
e Polymer integrity  Higher Risk
and reactions « AP Compliance and

e Drug effects Resistance



Causes of DES Thrombosis

* The polymer (hypersensitivity reactions,
iInflammatory and thrombogenic)!!!

* The drug (delayed healing and incomplete late
stent apposition)

* The procedure (suboptimal stent deployment and
iInflow/outflow problems)

* The patient (anti-platelet resistance, intrinsic
thrombogenicity and more complex lesions)

= Increased sensitivity to obligatory
prolonged dual antiplatelet regimens



Lack of Endothelial Strut Coverage

DES vs BMS >3 years in Humans

10 T I ............................ I I ........... I
90 ; t
S 804
= P =.0001
N 70 4
8
g 60 v
O
g 00 i
o 40 4
(@))
@
c 30 4
o
(&)
s 20 -
o Taxus and Cypher
oq4rv BMS
0 | | | | | | | | | | |
1 2 3 4 7 8 9 16 17 20 >40

Joner, Virmani et al. Circulation. 2005;112:3210.

Duration in months



Correlates with Definite

DES Thrombosis
Definite ST Multivariate Logistic Regression Analysis
Characteristic Odc_ls Conilderice P
Ratio Interval value

Diabetes mellitus 1.9 1.2-3.1 0.006
MI this admission 2.0 1.3-3.3 0.003
Number of stents 1.3 1.1-1.5 <0.001
RESIEN0sIS 4.1 2.3-7.5 <0001
lesion

Pinto T, Waksman R, et al. AHA 2007



Stent Thrombosis in Bare Metal Stents

)
4 1.2% In 22,763 pts
3 2.8
2.3
1.8 1.9 1.9
2 1.5
e e (s L) e L I e e e et I
1
0.4
o)
Karrillon  De Servi  Schuhlen Cutlip Moussa Werner Cheneau Serruys
Pts 2900 939 2833 6186 1001 215 7484 1205

Yrs  92-95 95-96 92-97 95-99 93-95 95-96 93-02 2001



Secondary Endpoint: Overlap
Proportion of uncovered and/or malapposed struts by stent type

Malapposed ! Uncovered

) % p<0.001
p<0.001

20 7 0<0.001
b - p=0.04
10 005+o 19

5 |

i 0 02 1.8+4.0
0 g - 1.8

SES PES VAN BMS



Predictors of Stent Thrombosis Change with

Time:
Patient & Lesion complexity Apparently not lesion
: complexity
Diabetes

: Number of Stents ??
Renal Failure

: Apparently Not pharmacologic
Long lesions PR > P :

Largely off Plavix
Small vessels gety

Bif : But will capture all
ifurcations meds

Pharmacologic Slow endothelialization

O ® : :
Plavix® resistance Genetics

Early discontinuation Rupture Plagque ?

EPC levels



WHC Predictors of Stent
Thrombosis in DES Era

OR 95% ClI P value
Age 0.97 0.94-1.0 0.06
Male 0.66 0.31-10.4 0.27
CABG 0.15 0.01-1.2 0.07
History
Renal 3.75 1.2-11.3 0.02
fallure
IDDM 2.0 0.84-4.9 0.12
Bifurcation 4.4 1.96-10.0 0.0004
ISR 4.5 1.8-11.4 0.0013
i 0.21 0.09-0.49 0.0003




I noraxcenter: All-cause mortality at o years

m_‘ 6442 patients

13,150 stents
95—
90— 89.1%
89.1%

=== Bare metal (n=2444)
Cypher (n=979)
== Taxus (n=3019)

85| SESvs.BMS HR 0.71: 95% Cl 0.54— 0.92; p=0.0082
PESvs. BMS HR 1.02; 95% Cl 0.93 — 1.12: p=0.69
PESvs. SESHR 1.47: 95% Cl 1.13—1.92; p=0.0037

80—
T T I I | ! [
180 360 540 720 200 1095
Group 0 30 90 180 360 720 1095
BMS 2287 2211 2195 2170 2126 1990 1862
SES 976 955 951 946 936 888 833
PES 2776 2620 2537 2499 2414 1432 491

~ Cortimnia [ TNTvERSTTY o B CARDIOVASCULAR



A Prospective™All'Comers™

single"Arm Study in

f-mpbe 2
RIX fJ‘J: _

IDE: G030229/S003
CypherTM Sirolimus-Eluting Coronary Stent

FDA panel Meeting: ra"r 7-8, ‘)U'F'



Stent Thrombosis

Definite I Probable
%
1.9 -
1.2%
; 1,521 patients
0.4% 0.5%
0571 o3y H H
0 E . : : .
<30days 30 days ~ 1year~ Allto 2 years
1year 2year

~ Cortimania [ TNTvERSTTY CARDIOVASCULAR



Incidence and Correlates of Drug-Eluting
Stent Thrombosis in Routine Clinical Practice

4-Year Results From a Large 2-Institutional Cohort Study

Peter Wenaweser, MD,* Joost Daemen, MD,+ Marcel Zwahlen, PHD, Ron van Domburg, PHD,#
Peter Juni, MD,} Sophia Vaina, MD, PHD,# Gerrit Hellige, MD,* Keiichi Tsuchida, MD,F

Cyrill Morger, MD,* Eric Boersma, PHD,} Neville Kukreja, MBBS, MRCP,# Bernhard Meier, MD,*
Patrick W. Serruys, MD, PHD,} Stephan Windecker, MD*

Bern, Switzerland: and Rotterdam, the Netherlands

Objectives

Background
Methods

Results

Conclusions

We sought to daterming the risk of late stent thrombosis (ST) during long-term follow-up beyond 3 yaars,
searched for predictors, and assessad the impact of 5T on overall mortality.

Late ST was reported to occur at an annual rata of 0.6% up to 3 years after drug-eluting stent (DES) implantation.

A total of 8,146 patients underwent parcutanzous coronary intenvantion with a sirolimus-eluting stent (SES)
in = 3,823} or paclitaxal-eluting stent (PES) (n = 4,323) and wera followed up to 4 yvears after stent implanta-
tion. Dual antiplatelet treatment was prescribed for 6 to 12 months.

Definite 5T occurred in 192 of 8,146 patients with an incidence density of 1.0,/100 patient-years and a cumula-
tive incidence of 3.3% at 4 years. The hazard of 5T continuad at a steady rate of 0.53% (95% confidence
interval [Cl]: 0.44 to 0.64) betwaen 30 days and 4 years. Diabetes was an independant predictor of early 5T
(hazard ratio [HR]: 1.96; 95% Cl: 1.18 to 3.28), and acute coronary syndrome (HR: 2.21; 95% Cl: 1.39 to
3.51), younger age (HR: 0.97; 95% Cl: 0.95 to 0.99]), and use of PES (HR: 1.67; 95% Cl: 1.08 to 2.56) wera
independant predictors of late 5T. Rates of death and myocardial infarction at 4 years were 10.6% and
4.6%, raspactivaly.

Late 5T occurs steadily at an annual rate of 0.4% to 0.6% for up to 4 years. Diabetes is an independant pradic-
tor of early ST, whereas acute coranary syndrome, youngder age, and PES implantation are associated with late
ST, i) Am Coll Cardiol 2008;52:1134-40) @ 2008 by the American College of Cardiology Foundation




Stent Thrombosis, Clinical Events, and Influence
of Prolonged Clopidogrel Use After Placement
of Drug-Ehnting Stent

Data From an Obsarvational Cohort Study of Drug-Eluting Versus Bare-Metal Stents

Duk-Woo Park, MIEL* Sung-Cheol Yoan, PrDVE Seung-Whan Lee, MD*
Young-Hak Kim, MD,* Cheol Whan Lee, MDL* Myeong-Ei Hong, MD*
Sang-Sig Cheong, MIDLF Jae-loong Kim, MDL* Seong-Wook Park, MD*
Seung-Tung Park, MD®
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Objectives The purposs of this stuchy was 1o evaluate the risk of stent thrombozis (5T, clinical out-
coimes, and the benefts of extenced clopidog el use after divg-eluting start (DES) imiplamtation.

Background Data are limited regarding uniform evaluation of 5T and the influence of clopdcog rzl
cortinuation beyond 12 months on lBte avents after DES treatrment,

Methods We identiis=d 7221 patients who eceived DES implantation (n = 31600 or bare-metal
st (BEMISY Tm plantation (n = 4061), and compared long-temm adverss outcoms:s, Additionalhy,
2,851 patients with DES surwiving 12 meamths without major events wers analyzresd according to clo-
pickosg rel continuation.

Results The adjusted-risk of overall 5T was similar in the 2 groups, After 1 yearn, howavar, DES pa-
tiemts showed a highesr risk of 5T, definite/probablke (hazard ratic [HR]: 355, 95% confidencs intenal
[E1]: 1.26 to 2990, The adjused-risk of death (HE 00, s5a C: 046 1o 0.79, desthfmyocardial in-
farction (HR: 053, 9@5% Cl: 049 to 0&1), and targeet lesion revascularization (HR: 032, 959 Cl: 024 to
043 wera significantly lower in the DES group than in the BMS group. Continuing clopicdogre] be-
yorud 12 months wes not associated with & reduced risk for 5T (HR: .54, 956 Cl: 0007 to 4.23), desth
(HR: 120, 5% Ck 0,55 to 266, or deathdmyscardial infarction HR: 116, 958 Cl: 056 o 2.42) after
CES im plantatisn.

Conclusions As comparad with BMS, DES shoswed a similar risk of overall 5T, bt & higher risk of
vary lata ST. The m@tes of desth, deathsmyocandial infarction, and tangst lesion revasuclarization
wemre significantly lowser in the DES group. Clepidogrel centinuation beyornd 1 y=ar did not appear
to recluce 5T and clinical events after DES implantation.  ( &Am Coll Cardiol Inte 20065 1:9994 — 505
o po0E by the American College of Cardiology Foundation
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