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Off Label Usage

Clopidogrel for use with stents
DES in AMI
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2007-08 Analyses of DES vs. BMS

m Significantly less repeat revascularization

— About 60% reduction in high risk patients
ADiabetes, small vessels, long lesions

@ No difference in either mortality or M|

— Bern Meta-analysis: Stettler C, Lancet 2007
— Ontario Stent Study: Tu JV, NEJM 2007

— SCAAR: TCT 2007

— NHLBI: Marroquin OC, NEJM 2008




Stent Thrombosis

a NOT a new phenomenon
— Seen with BMS before arrival of DES

m Frequency about 0.5 - 2%

a Classification based on timing:
— Acute <24 hours BMS = DES
— Subacute  1-30 days BMS = DES
— Late 30-365 days BMS > DES
—Very late  >365 days DES > BMS




Clinical Presentation and Outcomes

# Acute MI, sudden death, silent

= Clinical practice: ST is not subtle event
]
— Usually a STEMI
— Clear MI 60-80%

m 30-d mortality is 20- 50%.

a1 Treatment is PCI
— With Gp lIb/llla inhibitor ¢« &




Contributing Factors

m Diabetes mellitus
m Renal insufficiency
m Stent placed for AMI

— particularly <12 months H | g h rIS k

| Long stents
m Bifurcation lesions

A Premature cessation of
antiplatelet Rx

m Malignhancy




Late and Very Late
Stent Thrombosis after DES

Possible stent factors:
n
=
m Delayed or absence of healing
R

A




DES in LAD

No endothelialization _

o

Neointima
. 500 um




Acute Ml

m Strong predictor of stent thrombosis

m “Middle of the night” challenge
— Selecting DES or BMS

— rapidly assess future compliance with
long-term dual antiplatelet therapy
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DES vs BMS in STEMI
2008 Meta-analysis

DES vs BMS
Hazard ratio P value

Reintervention (TLR) |0.36/(0.28-0.47) <0.0001
Stent thrombosis 0.76/(0.47-1.23) N
Death 0.91(0.66-1.08) NS
Recurrent M| 0.85(0.58-1.23) N

Favors DES (NNT = 13)

De Luca G: Int J Cardiol 2008 - 11 RCTs (3605 patients)




Clinical case — Sept 2008

| /4 yr - man needed revision of R total hip

m CAD history:
— DES to LAD 2005
— AMI secondary to stent thrombosis Jan 2008
— Repeat stenting

m Plavix stopped for surgery

m Chest pain in recovery room immediately
post-op
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Clopidogrel Resistance
or “hypo responders”

& Prevalence 5-40% - definitions vary
m Many factors, including clinical features

— e.g. increased platelet reactivity in diabetes
not suppressed by usual doses of clopidogrel

m Probably clinically relevant
1 Often coexists with ASA resistance
# No consensus on testing




' IDDEL, Clopidogrel: Double vs Standard Dose

CURRENT

—~— Definite Stent Thrombosis (Angio confirmed)
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Clopidogrel Standard Dose

Clopidogrel Double Dose

HR 0.58
95% C10.42-0.79
P=0.001

Mehta SR: ESC - Barcelona - 2009
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CMNT Clopidogrel Double vs Standard Dose
——— Bleeding PCI Population

Clopidogrel
Standard Double Hazard 95% CI
N=8684 N=8548 Ratio

TIMI Major? 0.5 05 1.06 0.70-1.61
CURRENT Major? 1.1 1.6 1.44 1.11-1.86

CURRENT Severe? 0.8 1) 1.39 1.02-1.90
Fatal 0.15 0.07 047 0.18-1.23
ICH 0.035 0.046 1.35 0.30-6.04

RBC transfusion 2 2U 0.91 1.35 1.49 1.11-1.98
CABG-related Major 0.1 0.1 1.69 0.61-4.7

'ICH, Hb drop = 5 g/dL (each unit of RBC transfusion counts as 1 g/dL drop) or fatal
2Severe bleed + disabling or intraocular or requiring transfusion of 2-3 units

3Fatal or |Hb = 5 g/dL, sig hypotension + inotropes/surgery, ICH or txn of = 4 units

Mehta SR: ESC - Barcelona - 2009




Clopidogrel and
Proton Pump Inhibitors

m Confusing!! — lack randomized controlled trial
@ 45% of patients on PPl in PLATO*

3 Risk of Gl event high in patients on NSAIDs**
— 2-5% per year

— 1in 7 of elderly patients

3 No clinical effect in analysis of PRINCIPLE and
TRITON trials***

81 Reassess need for PPI but caution with stopping!

*Wallentin L: NEJM 2009; **Bhatt D: JACC 2009; ***O'Donoghue ML: Lancet
2009




Clopidogrel
(prodrug)

;al .
E!
8
Intestinal absorption
(ABCBI)

-
==
: Esterases
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Inactive metabolites

’ y (85% of clopidogrel dose)
v

ABCB1 gene
2 variable alleles:

| absorption

T CV event rates

CYP2C19 gene
Many variable alleles:

| biotransformation to
active metabolite

Drug inhibition
e.g. omeprazole

CYP3A gene
Blocked by CCBs




Genetic Polymorphisms and Clopidogrel

(Observations from TRITON)
CYP2C19 reduced-function allele

Primary Efficacy Outcome Stent Thrombosis
12.1
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Genetic Polymorphisms
CYP2C19*1

Cytochrome P-450 encoded by polymorphic genes

“Loss of function” variant alleles
CYP2C19*2 (or *3, ¥4, 75, *17)

| Hazard Ratio:
metabolite 30% Whites CV event = 1.53

|Platelet 40%, Blacks ST=3.0
Inhibition 55% East Asians

JActive

*Mega JL: NEJM 2009; **Desta Z: Clin Pharmacokinet 2002




TRITON - TIMI 38

Prasugrel vs Clopidogrel in |

1 Prasugrel
— Thienopyridine (pro-drug)
— Faster onset
— More consistent and potent

1 ACS Trial - planned PCI

2 Concern over life-threatening
bleeds

— Elderly
— Low BMI
— Prior TIA/CVA

Wiviott SD: NEJM 2007
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Is Ticagrelor the Answer?

Stent thrombosis in PLATO

But...

O Ticagrelor
W Clopidogrel
2.9 2.9

3.8

2.2
1.9

More major bleeding:
Non-CABG related

' Intracranial bleeds
Definite Def or Def,

prob prob or
POSS

Wallentin L: NEJM 2009




Resolute DES System

Driver Cobalt Alloy Stent Stent Delivery System




14 Day Endothelialization: Rabbit lliac Model

XIENCE™ V CYPHER® TAXUS® 7 ENDEAVORT"’I
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Stent thrombosis | Stent thrombos|s
Stentthromboss/ DN ’*ENDEAVOR sooled

ZEIOIaBoISEN S ZEr0\at 8-yiiS ; (‘ 0.8% at 5-yrs
SPIRIT | ENDEAVOR Uil 594 51y

0.3% 1 thru 3-yrs| | 111 s ENDEAVOR [V
SPIRIT Il 1 N
0.1% >1-yr

courtesy R. Virmani; TCT2009 (SPIRIT - Stone G; ENDEAVOR - Leon MB)




DES Pooled Programs
ARC Def/Prob ST Landmark to 5 Years

3.0% 7
No. At Risk

Fooled Data 1 Year Z Years J Years 4 Years
=}-ndeavor’ 2131 2043 1987 1661
==Cypher? 858 835 809 783
=Taxus? 1351 1300 117 715
“Xience V/Promus? 892 865 NA NA
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Maun et al. PCR 2009
5 Out in the Sinus Tnal, Weisz et al. JACC Vol. 53, No. 17, 2009 : .
M‘-;ﬁlet;ﬁf"ﬁ,“;, Mod. 2007 35610201029, & . Leon MB and Kandzari D: TCT 2009
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3
4_Stone, G et al, New SPIRIT Clinical Data, ACC. 09.




The Future:
New Stents and Drugs, New Paradigms

# New drug targets — not cytotoxic

a1 Promote proper healing
— EPCs to promote endothelial cell deposition

— Need “normal” endothelium
2 Biodegradable stents

1 Customize stents

— e.g. abciximab-coated stent for AMI*

*Kim W: JACC 2006 (Chonnam National University)




Stent Thrombosis (ARC Def or Prob)
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HR [95%CI] =
0.27 [0.11, 0.67]

p=0.003

A0.77%

0 - |

0.29%

0 3

Mumber at risk
XIENCE W/ 2458 246
TAXLIS 1229 1195

Stone GW: TCT - 2009
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Endeavor DES System

Driver Cobalt Alloy Stent Stent Delivery System

Drug: Zotarolimus

[

Resolute DES System
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Driver Cobalt Alloy Stent Stent Delivery System

Drug: Zotarolimus

TlclT BEICE




XIENCE V Design Parameters
and Pre-clinical Results

. T

- Low profile, flexible, deliverable stent = \ 4
4§ 2Year ;

-0.0032” cobalt chromium “ — o
14 day endothelialization: Rabbit Iljé '

* Highly resistant to strut fracture

—*

* Thin, adhesive, inert durable polymer t

4
£ et |

- promotes endothelialization CD-31 stain

s - . Drug Load (mg) - 3.0 x 18 mm stents
- minimal bonding and webbing 1N

150

- minimal inflammation, without
hypersensitivity reactions

 Lowest dose of a “limus” on any DES

XIENCEV CYPHER ENDEAVOR
i




Good News with New Stents?

Stent thrombosis (ARC definition):
Zotarolimus-eluting stent (Endeavour)
® ENDEAVOUR Il — Zero at 9 m*

m ENDEAVOR IV (Leonn MB DES SUMMIT 2009)
— 09Ev0.1T<360,0.11.5>360

1 ENDEAVOUR |, Il and Il trials™*

— 0.5% after 3 years
— Zero in Cypher comparison arm
Everolimus-eluting stent (Xience V)**

1 Zero in SPIRIT | after two years
™ Zero in SPIRIT Ill after one year

a1 SPIRIT IV 3 yr Stone GW TCT 2009 — ARC 0.3%
Xinece, 1.0% TAXUS

*Kandzari DE: JACC 2006:; **Zeiher A: Euro PCR 2007: *ACC 2007




The N@W Drugs

m Prasugrel
— Irreversible inhibitor of ADP P2Y ., receptor

— Maximal concentration by median of 30 min
3 Rapid absorption and metabolism

— Greater platelet inhibition vs. clopidogrel up to
28 days

| Ticagrelor (tested in PLATO trial)

— Reversible oral P2Y,, receptor inhibitor
— Peak plasma level 2 hours




