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Balloon Angioplaﬁ{ «

Directional Atherecto ')L
Laser Angioplasty
Rotational Atherecto
Stents

2,000,000 procedures
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Evolution of PCI

(Percutaneous Coronary Intervention)
40
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Evolution of PCI

(Percutaneous Coronary Intervention)
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Failure
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Restenosis
= Stent thrombosis
VLST

(=)
S~
D
=
©
R
o
OZ
D
>
LL]

OI | | : | | ‘ |
POBA early ~ POBA late  Stentearly  Stent late BJ =)

1977 1985 1994 - 1997 2003-present
' ' Innovations over time! - ¢

Dr. Don Baim BSC, FDA Panel Meeting, December 2006




k|

MENICETATN - SRBHER T b (EE)
Bl cNEEACERNBHELTR O FICANEEEEFIHTS







ESTABLISHED IN 1812 OCTOBER 2,2003 VOL.349 NO. 14

Sirolimus-Eluting Stents versus Standard Stents in Patients
with Stenosis in a Native Coronary Artery
Jeffrey W. Moses, M.D., Martin B. Leon, M.D., Jeffrey . Popma, M.D., Peter J. Fitzgerald, M.D., Ph.D.,
David R. Holmes, M.D., Charles O’Shaughnessy, M.D., Ronald P. Caputo, M.D., Dean J. Kereiakes, M.D.,

David O. Williams, M.D., Paul S. Teirstein, M.D., Judith L. Jaeger, B.A., and Richard E. Kuntz, M.D.,
for the SIRIUS Investigators*

Sirolimus-stent group
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Days after Initial Procedure

Mo. at Risk
Sirolimus stent 533 529 527 524 520 515 509 505 493 477
Standard stent 525 523 521 514 506 481 474 465 451 436

N Engl J Med2003;349:1315-23




Variable

Overall
Male sex
Female sex
Diabetes
Yes
Mo

Left anterior descending
coronary artery

No
Vessel diameter
Small <2.75 mm
Large =2.75 mm
Lesion length
=13.5 mm
=13.5 mm

Overlapping stents

Mo

No. of
Patients

SIRIUS trial

Rate of Target-Lesion
Revascularization (34)

Sirolimus
stent
4.1
4.4
34

6.9
3.2

Standard
stent
16.6
16.6
16.5

22.3
14.3

0dds Ratio (95% CI)

0.0 01 02

03 04 05 06 07 08 09 10 09 08 07

Sirolimus Stent Standard Stent
Better Better

N Engl J Med2003;349:1315-23




One-Year Clinical Results With the Slow-Release,
Polymer-Based, Paclitaxel-Eluting TAXUS Stent

The TAXUS-IV Trial

Gregg W. Stone, MD; Stephen G. Ellis, MD: David A. Cox, MD; James Hermiller, MD:;
Charles O’Shaughnessy, MD: James Tift Mann, MD; Mark Turco, MD: Ronald Caputo, MD;
Patrick Bergin, MD; Joel Greenberg, MD; Jeffrey J. Popma, MD; Mary E. Russell, MD;

for the TAXUS-IV Investigators®
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All

Non-diabetic
Diabetic, oral meds
Diabetic, insulin

LAD

Non LAD

RVD =2.5 mm

RVD >2.5-<3.0 mm
RVD >3.0 mm

Lesion length <10mm
Lesion length 10-20mm

Lesion length »>20mm

TAXUS trial

15.1%
132%
21.8%
19.4%
16.7%
14.0%
20.6%
13.3%
11.1%
13.4%
14.1%
22.1%

0

05 10 15
TAXUS better  Control better

Relative risk [95% confidence interval]

<(.0001
<0.0001
0.005
0.07
<0.0001
<(.0001
<0.0001
0.0003
0.005
0.0005
<0.0001
0.001

Circulation 2004:109:1942-1947
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(Percutaneous Coronary Intervention)
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Rank

2000 2030
Country Diabetics (millions)

India 31.7 79.4

China 20.8
USA 17.7
Indonesia
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Lesions Treated in Cypher PMS

100 -
80 - 78.9
n=2,388 (1.2 lesions/patient)
60 -
. 40 ¢ 32.8
20 | 14.7 10.9 113 IJ
: Moos 39 l
denovo ISR SVG >30mm Total LM Ostial Bifurcation
Occlusion
74.7 17.3 0.8 10.6 10.7 3.6 20.9 30.0
(n=1,184)

2nd Year  83.0 12.0‘1, 0.5 11.1 11.8 4.1 21.2 1‘35.6
(n=1,204)

P-Value - <0.001 - N.S. N.S. N.S. N.S.
0.003



L esion Treated in TAXUS PMS

9.1

de novo >28mm Total Ostial Bifurcatioin
Occlusion
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BASKET-LATE Trial

Components of primary composite endpoint:
nonfatal Ml/cardiac death (%)

Non-fatal Ml was higher
in the DES group
compared with the BMS
group (4.1% vs. 1.3%,
p=0.04).

p=0.09 « Also, cardiac death

! trended higher in the
DES group than in the
BMS group (1.2% vs.
0%, p=0.09).

p=0.04
5.0
4.0
b2
.5 3.0
©
% 2.0
o~
1.0 _ .
0.0
MI
DES

Pfisterer M. J Am Coll Cardiol 20‘H1ﬁe; %ﬁ’ g?r?ud'a_l%eeting of the Japanese Society of Interventional Cardiology

Cardiac Death
mBMS




JAPANESE SUMMARY ; ARC

e Definite :

e Probable:

30

e Possible :30
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Ontario PCIl Registry
2 and 3-year Clinical Results

From 18,314 PCI at 12 centers in Ontario
» Treated December 2003 and March 2005

3,751 DES cases (38% of PCl, 82.9% TAXUS
Stent)

3,751 propensity-matched BMS patients
» Received 1 year of ASA + Plavix
 Follow-up out to 3 years
BMS
 Death 7.8
Ml (2yr) 5.2

s TVR (2yr) 10.7
« small (£ 3mm)
e long (>20 mm)

DM

DES (OR) p-value

55 (0.7) 0.001
57 (1.1) 095

7.4 (0.69) 0.001
all 3 (0.38 [17.6 - 7.2%])*
any 2 (0.34-0.66 [12 - 6%])*
any 1 (0.78-0.82 [8 - 6%])

*p< 0.05
Tu, et al. New England Journal of Medicine 357; 14, October 2007

Mi-free Survival (34)

TVR-free Survival (%)

Drug-eluting stent

Bare-metal stent

1.5 2.0

Years after Index PCI

Drug-eluting stent

Bare-metal stent

1.0

Years after Index PCI

Drug-eluting stent

Bare-metal stent

0.5 1.0
Years after Index PCI

¥
2.5

3.0




K-M plots of cumulative event up to 2 Years for “on-"
and “off’-label BMS and DES

Target vessel revascularization Stent thrombosis
== On-label Bare Metal Stent ==~ Offdabel Bare Metal Stent == Dff-label Bare Metal Stent
— Ondlabel Drug-Eluting Stent Offlabel Drug Eluting Stent —— Off-labal Drug-Eluting Stent
Log-rank p-value = 0.001 Log-rank p-value = 0.018

Oftlabel DES vs
Offdabel BMS
HR: 0,91 (0.48-1.80)

3

Offdabel use vs Oftlabel DES vs

Ondabel use —— —Of-label BMS
HR: 1.23 {0.89-1.68) ...,_-_,r--—‘:-—--—- —], HR: 0,67 (0.50.0_28)

-
7 1 onsbaineavs

- -
On-label BM3

e
< HR:0.43 (0.230.81]
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T
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Cumulative Incidence (%)
3
1

Cumulative Incidence (%)

Oitlabsal use ve Ondabal use
’ no stent throm bosis
with on-fabel use

On-label DES vs
Ondabel BMS
- : , Mo stent thrombosis
180 365 730
No. at risk Mo, at risk Tire {days)
Offidabel DES 134 Offdabel DES 825 &70 769
On-abel BMS 647 Oft4abel BMS 773 744 4]
On-label DES 136 27 On<abel DES 249 244 23
On-abel BM3 228 Onabel EMS 274 266 252

Non-fatal Ml or death Death

== Ondabel Bare Metal Stent  —— Offdabel Bare Metal Stent == On.abel Bare Metal Stent  — — Offdabel Bare Metal Stent
== On-abel Drug-Eluting Stent —— Off4abel Drug-Eluting Stent = On-abel Drug-Eluting Stent —— Offdabal Drug-Eluing Stent

Log-rank p-value < 0.001 _.==""] ofidabel DES vs Log-rank p-value < 0.001

Oftlabel use vs - Offdabel BMS
On-labal use - HR: 0.78 (0.62.0.98)
HR: 2.53 (1.80-3.57)

-
Ly
I

On-abal use
HR:2.79 (1.804.34)

Of-label BEMS
HR: 0.72 (0.540.94)

Offlabel use vs e -— } Off-label DES vs

s Ondabel DES vs
-~ OnJabel BMS
R e e HR: 0.47 (0.23.0.95)

'..r-"‘ | On-abel DES vs
e On-label BMS

i

- o — HR: 0.42 (0.16-1,07,
F el — p.A64.07)

Cumulative Incidence (%)
Cumulative Incidence (%)
s

o 150 168 730
No. at risk No. at risk Time (days})
Offdabel DES On4anel DES 929 878 v 9

Offdabel BMS Oftdabel EMS 79 752 687
On-abel DES On4abel DES 249 244 23

On-abel BMS Ondabel BMS 274 266 52

J Am Coll Cardiol 2008:51:607-14




Stent Thrombosis: Trend in foreign countries
Bern/Rotterdam SCAAR

Cumulative Incidence of Stent Thrombosis In
Patients with SES or PES

SCAAR: Stent Thrombosis (Unadjusted)
in Total Cohort (n =41,775)

N

BMS (n = 20,058)
- DES (n = 21,717)

Comuitve ncidoacs of st ronboss M)

[EEN

" 0.5% per year

0.5% per vy

0.6% per year

bmbosis (Unadjusted) %
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James S., et al. ESC 2007; Oral presentation.
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ST rate in Japan: Lower? or Reasonable?

Japan PMS




The trend of DES use

MRG and Internal BSC Estimates



BMS

compliance
BMS
DES

% secondary
— Mal apposition




Mechanisms of Incomplete Apposition

f
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THROMBUS DISSOLUTION K

v AMI cases more frequent
with thrombotic lesions

STENT UNDEREXPANSION (=

The 17" Annual h
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Atherothrombosis Is polyvascular disease

Clinical entity caused by the same pathological
mechanism

Stroke

Myocardial L -4 Angina pectoris
infarction Vv etlad

1. Drouet L. Cerebrovasc Dis 2002; 13(suppl 1): 1-6.




REACH-Registry; outpatients registry

Enrolled pts number; 68,129 patients in 5,580 sites* in 44 countries

North America

. Latin America

Western Europe
. Eastern Europe

B viddie East
. Asia
. Australia

* up to 15 patients/site (up to 20 in the US)




Event curves from enroliment to 1yr

= G\ Death, MI, Stroke
— GV Death

Nonfatal M
- NOMfatal Stroke

BEvent Rate, %

Mo. at Risk
CW Death, MI, Stroke 64692
CW Death 64749
Monfatal M 64723
Monfatal Stroke 64718

Event rate demonstrate linearity

JAMA 2007;297:1197-1206




CV event as a function of number
of symptomatic disease

Ssymptomatic Disease Locations, No.
O MNone (Multiple Risk
Factors Cnly) (n=11587)
© 1 Location (n=42716)
@ 2 Locations (n=9542)
@ 3 Locations (n=1132)

2
o
=
q
2
0

[} -5
i L ] i

CV Death  MNonfatal Ml Nonfatal CV Death, CV Death,
Stroke MI, andfor MI, Stroke, and/or
Stroke Hospitalization

Event rates increased in stepwise fashion with the number of
symptomatic vascular beds.

JAMA 2007;297:1197-1206




Prevalence of polyvascular disease

Single Arterial Beq DErcentage
Cvarall 65,9

CAD Alone 44 6
CVD Alone 16.6
FAD Alone 4.7

Polyvascular Disease
Crverall 159

CAD+CVD 8.4
CAD +PAD 4.7
CVD+PAD 1.2
CAD+CVD+PAD 1.6

Multiple Risk Factors 18.3

30 40 50 60

Patients, %

Of the patients with symptomatic atherosclerosis, a significant
proportion had symptomatic polyvascular disease

JAMA 2006;295:180-189







Assessment of advanced disease

Carotid IMT and Plaque
Measured by Ultrasound
Examples of Arterial

Structure Tests

Aartic and Carotid Plaque

Numerous
Detected by MRI

Risk Factors
High LDL
Low HDL

High BP g ;
Diabetes ! 3 Coronary Calcium Score
A Meaasured by CT

Smoking
CRP
Metabolic Syndrome —»
[—D“ﬂ} _'I ) | 0, Ankle —Brachial Index
Homocysteine
Dense LDL
Lp-PLAZ .
' R\
FAleBr;:'p?A J ) = Brachial Vasoreactivity
amily Ristory 1 ! - Measured by Ultrasound
Sedentary Life ' AT

Obesity
Stress
Vascular Compliance
Measured by Radial Tonometry

-~
- Microvascular Reactivity
"',;" Measured by Flnqi-thp Tanometry
# H

Am J Cardiol 2006:98:2H-15H




Carotid artery stenosis and Stroke
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GW selection Is important, however,
back up support Is more important




Final angiogram







Great progress of medical treatment
Event rate has decreased

(%)
55 CAPRIE

N=19,185

CHARISMA
CAPRIE like cohort

=
N

Clopidogrel
Placebo + ASA

JUBA3 AD aARINWND
(0]

N

Clopidogrel + ASA

O.
0 6 12 18 24 30 0 6 12 18 24 30 36 Months
Period Period

Deepak L. Bhatt et al. J Am Coll Cardiol 2007;49(19 CAPRIE Steering Committee: Lancet 348: 1329-1339, 1996




CHARISMA

Plavis+ASA Placebo+ASA
n 7,802 n o 7,801

ASA 7,775 (99.7) 7,777 (99.7)
7,750 (99.3) 7,760 (99.5)
Plavix non blinded 773 ( 9.9 814 (10.4)
[B-bloker 4,292 (55.0) 4,344 (55.7)
ARB 1,990 (25.5)
1,387 (17.8)
3,607 (46.2)

Medication use

Plavix and Placebo

Ramipril
ACEI

Statins 5,991 (76.8) 6,001 (76.9)

Lipid lowering agent 1,114 (14.3) 1,094 (14.0)

Antidiabetic agent 3,259 (41.8) 3,237 (41.5)

%

Bhatt DL, et al: N Engl J Med 354, 1706-1717, 2006

Bhatt DL, et al: N Engl J Med 354, 1706-1717, 2006




CHARISMA CAPRIE

Plavis+ASA Placebo+ASA CAPRIE

Medication use n 7.802 n 7,801 (n=19,185)

ASA 7,775 (99.7) 7,777 (99.7)
Plavix or placebo 7,750 (99.3) 7,760 (99.5)
Plavix non-blinded 773 ( 9.9 814 (10.4)
[3-blocker 4,292 (55.0) 4,344 (55.7)
ARB 1,990 (25.5)
1,387 (17.8)
3,607 (46.2)

)

ACEI
Statins 5,991 (76.8) 6,001 (76.9)

Lipid lowering agent 1,114 (14.3) 1,094 (14.0)

Anti diabetic agent 3,259 (41.8) 3,237 (41.5) 17.6

%

Bhatt DL, et al: N Engl J Med 354, 1706-1717, 2006
Eur Heart J 1998;19 supple 3

Bhatt DL, et al: N Engl J Med 354, 1706-1717, 2006




New diagram for IHD treatment

Optimal




