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Fundamental Role of Platelets im ACS
Importance ofi Antiplatelet Therapy.
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Antiplatelet Therapy Is a
Cornrerstone in Pharmacologic
Facilitation in STEMI Patients
Undergoing PCI (and
Fibrynolysis)
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Antiplatelet Drugs: Mechanism of Action

CLOPIDOGREL
TICLOPIDINE

Receptor) J*

Collagen
GP lib/lla .
(Fibrinogen : Actlvahli._ ;hrnmhin

COX=cyclo-oxygenase
ADP=adenosine diphosphate
TXA2=thromboxane A2

Adapted form Schafer Al Am J Med. 1996, 101 199-209




Thienopiridine Issues in STEMI

Patients

OCurrent guidelines |

LI Clopidogrel vs Ticlopidine >

L Early trials

U Insights from CLARITY, CLARITY- PCI and
COMMIT:

L1 Safety profile ofi Clopidogrel
LIRemaining problems:

Loading dose: 300-600 mg ? Or more?
Clepidogrel resistance

World & ESC Congress, Barcelona 2006



GUIDELINES
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Clopidogrel as adjunctive medication

for PCIl, ESC 2005

Table 8  Recommendations for clopidogrel as adjunctive medication for PCI

After vascular brachytherapy 12 months IC
After drug-eluting stents 6-12 months IC
After NSTE-ACS Prolonged for 9-12 months IB

Indication Initiation and duration Classes of recommendations Randomized studies
and levels of evidence for levels Aor B

Pre-treatment of planned PCI Loading dose of 300 mg at least 6 h Ic e

in stable CAD before PCI, ideally the day before
Pre-treatment for primary PCI Loading dose of 600 myg, immediately IC

in STEMI or immediate PCI after first medical contact, if

in NSTE-ALCS or ad hoc PCH clinically justifiable

in stable CAD
After all bare metal 3-4 weeks LA CLASSICS

stent procedures TOPPS

Bad Krozingen

After STEMI? CURE

Guidelines for Percutaneous Coronary Interventions. Eur Heart J 2005, 26: 804-47

i
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Thienopyridines (AHA/ACC/SCAI)

_Loading dose of Clopidogrel should be administered
pefore PCI Is performed
class I, level of evidence A

An oral leading dose of 300 mg at least 6 hours before

the PCI
class I, level of evidence B

When loading dose of Clopidogrel Is administered, a
regimen off greater than 300 mg Is reasonable to achieve
higher levels of antiplatelet activity more rapidly, but the
efficacy and safety compared to 300 mg are less well
established
class I1a, level ofi evidence C

ACC/AHA/SCAI Guideline Update for PCI, 2005



Clopidogrel vs Ticlopidine
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Clopidogrel vs Ticlopidine

906 of inhibition of ADP-induced

platelet aggregation
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Patients with events

CLASSICS: Safety Profile of
Clopidogrel vs Ticlopidine at 28 Days
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Bertrand ME et al., Circulation 2000, 102:
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CLOPIDOGREL Early Trials
(CURE-PCI, CREDO)

-Pretreatment

-Timing of Loading Dose
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PCI-CURE: Overall Long-Term Results

NSTE-ACS, n=2.658

Composite of Ml or CV death frem randomization to end: of
follow-up

12.6%

Placebo 31%

3 + ASA* Relative Risk
&5 Reduction
o)
= 8.8%
N
T
) Clopidogrel (300+75mg)
2 + ASA*
L)
-
=
=
= P = 0.002

N = 2658

Days of follow-up
* In addition to other standard therapies.

Mehta et al for the CURE Investigators. Lancet. 2001;358:527-533.



Objectives

Objectives

— To evaluate the long term efficacy of prelonged
(1 year) therapy with clepidegrel 75mg| vs
placebo in patients on top of standard therapy.
(Including ASA)

— o evaluate the effect ofi pretreatment with a
clopidogrel 300 mg leading dose on the
composite off death (all-cause), MIi (Q- or nen-
Q-wave), or UTVR at Day 28, in patients who
underwent elective PCI

— To evaluate the safety of clopidogrel,
specifically the freguency of major bleeding
events and early discontinuation of study drug nnino

UTVR= Urgent Target Vessel Revascularization

Steinhubl S, et al. JAMA, November 20, 2002 — Vol 288, No 19: 2411 — 2420



Early Effects of Pretreatment with
Clopidogrel: Per - Protocol

0- 28 Days results (Death, MI, UTVR)
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DAYS FROM RANDOMIZATION nnEDo
*From PCI to 28 days, on top of standard therapy including ASA (325mg from randomization to Day 28)

PT= Pretreatment
UTVR: Urgent Target Vessel Revascularization

Steinhubl S, et al. JAMA, November 20, 2002 — Vol 288, No 19: 2411 — 2420



Timing off Loading Doese - 28 Days

Events (%
(%) PT-Clopidogrel No-PT Clopidogrel

_Clopidogrel* _ NO-PT Better
PT-Clopidogrel Clopidogrel* n Better

<6 hrs 7.9 70 893 —>
. RRR 38.6

6 to 24 hr 5.8 04 851 €<——— "R
.. RRR 18.5

Overall CREDO Results — N
| | |

0.6 08 1.0 1.2
Hazard ratio (95% CI)

* On top of standard therapy including

ASA, PT= Pretreatment nn En o

Steinhubl S, et al. JAMA, November 20, 2002 — Vol 288, No 19: 2411 — 2420



Meta-Analysis of Clopidogrel Pretreatment

JRES Earlier i1s Better

Events, No./Total (%) I
= Pretreatment  Pretreatment
Trial Clopidogrel Placebo  OR (95%o CI)
Myocardial Inifarction Before PCI
PCI-CURE 47/1313 (3.696)68/1345 (5.1%) 0.70 (0.48-1.02) [ |
CREDO N/A N/A N/A
PCI-CLARITY  37/933 (4.0%) 57/930 (6.1%) 0.63 (0.41-0.97)
Overall 84/2246 (3.7%)125/2275 (5.5%)0.67 (0.50-0.89) L] P=0.005
CV_Death or MI After PCI to 30 Days
PCI-CURE 38/1313 (2.996)59/1345 (4.4%) 0.65 (0.43-0.98) L]
CREDO 54/900 (6.09%) 65/915 (7.1%) 0.83 (0.57-1.21) []
PCI-CLARITY  31/933 (3.3%) 50/930 (5.4%) 0.60 (0.38-0.96) L
Overall 123/3146 (3.9%)174/3190 (5.5%)0.71 (0.56-0.89) [ ] P=0.004

M Sabatine, et al. JAMA. 2005;294:1224-1232.



CLARITY, CLARITY-PCI &
COMMIT
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_ CL~RITY
Hypothesis

m | he addition of clopidogrel to standard
fibrinolytic regimens that include aspirin
would:

o |mprove infarct-related artery patency

o Decrease Ischemic complications

Sabatine M et al. New Eng J Med 2005; 352: 1179-1189.



: CL~RITY
Study Design

Double-blind, randomized, placebo-controlled trial in
patients aged 18-75 years with STEMI <12 hours

Clopidogrel 300 mg loading dose/75 mg once dailyT
' n=1,752

Thrombolysis,

heparin and ASA* Study treatment until Clinical

angiography (2-8 days) or follow-up
hospital discharge at 30 days
(maximum 8 days)

n=1,739
1

Placebot

Primary endpoint: occluded artery (Thrombolysis In Myocardial Infarction [TIMI]
flow grade [TFG] 0/1) on the angiogram or death/MI by time of angiography

*ASA=150-325 mg (if no ASA within prior 24 hours) as loading dose.
Patients received heparin if they received a fibrin specific thrombolytic
TAll patients received ASA 75-162 mg/day plus other standard care

Sabatine M et al. New Eng J Med 2005; 352: 1179-1189.



CL~RITY

TIMI 28
Interventions
Parameter Clopidogrel Placebo
Sx onset to fibrinolytic 2.7 hrs 2.6 hrs
Fibrinelytic to study drug 10 mins 10 mins
Median # doses of study med 4 4
Angiography 93.9% 94.2%
Study drug to angioegraphy 3.5 days 3.5 days
Coronary revascularization 62.8% 62.4%06
PCI 57.2%0 56.6%0
CABG 5.9%0 6.0%6




Primary Endpoint:

CL~RITY

TIMI 28

Occluded Artery (or D/ZMI thrul Angio/HD)

Occluded Artery or Death/MI (%)
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Odds Ratio 0.64
(95% Cl 0.53-0.76)

P=0.00000036

—-

| | | | |
0.4 06 08 1012 1.6

Clopidogrel Placebo
better better



PCI-CLARITY: Purpose

To test the hypothesis that in patients
undergoeing PCI after nitial pharmacologic
therapy for STEMI, clopidegrel pretreatment
hours to days before PCI IS superior to
clopidegrel pretreatment initiated at the time
of PCI In preventing major cardievascular
events



PCI-CLARITY: Overall Results

*MI, Stroke, or CV Death
**MI or Stroke

Overall events includes events from randomization through 30 days. Percent reduction
based on odds ratio for event rates. Odds ratios adjusted for propensity score for
likelihood of PCI, type of lytic, initial type of heparin, and infarct location.

M Sabatine, et al. JAMA. 2005;294:1224-1232.



PCI-CLARITY: Consistent Results for Primary Endpoint
AcCross Subgroups

Number of Adjusted* Patients with event (%)

Characteristic OR (95% ClI) patients OR (95% CI) Clopidogrel Placebo
OVERALL 1863 0.54 (0.35-0.85) 3.6 6.2
Age

<65 years 1337 0.59 (0.33-1.07) 3.2 4.7

>65 years 526 0.43 (0.21-0.87) 4.7 10.4
Gender

Male 1522 0.59 (0.35-0.99) 3.6 5.4

Female 341 0.41 (0.16-1.04) 4.0 10.3
Type of Fibrinolytic Agent

Fibrin Specific 1470 0.54 (0.33-0.89) 3.5 6.4

Non-fibrin-specific 393 0.54 (0.19-1.53) 4.1 5.6
Diabetes

Yes 282 0.61 (0.24-1.53) 6.0 10.1

No 1555 0.51 (0.30-0.87) 29 5.3
Predominant heparin

UFH 888 0.72 (0.40-1.32) 5.0 6.5

LMWH 789 0.47 (0.22-1.02) 25 5.4

None 186 0.12 (0.01-1.03) 2.2 8.3
PCI

Urgent 675 0.60 (0.33-1.08) 6.7 9.6

Elective 1186 0.54 (0.27-1.09) 2.1 4.1
Time from randomization to PCI

<6 hours 352 0.45 (0.20-1.04) 5.3 12.8

6-48 hours 167 0.51 (0.16-1.65) 6.5 11.1

48-96 hours 573 0.61 (0.24-1.53) 3.0 4.5

>96 hours 633 0.70 (0.28-1.78) 2.8 3.9
Gp lIb/llla inhibitor at time of PCI

Yes 598 0.42 (0.21-0.88) 4.2 9.0

No 1254 0.65 (0.36-1.17) 34 4.9
Open-label loading dose at time of PCI

Yes 1436 0.50 (0.28-0.90) 29 5.2

No 404 0.62 (0.30-1.29) 6.3 10.1

Favors Pretreatment Favors No Pretreatment



COMMIT/CCS-2: ClOpidogrel
and Metoprolol in Myocardial
Infarction Trial

PuUrpose:

CCS-2 Collaborative Group. J Cardiovasc Risk 2000; 7: 435-441.



Study Design

Clopidogrel 75 mg once daily*

(n=~23,000)
Patients with
acute STEMI
<24 hours Double-blind treatment until hospital
n=~46,000 discharge or for a maximum of 4 weeks

T (n=~23,000)
Placebo*
(2 X 2 factorial with metoprolol)
*All patients received a background of ASA 162 mg/day
during the study
commil’™

CCS-2 Collaborative Group. J Cardiovasc Risk 2000; 7: 435-441.



Mortality

Placebo
(8.1%)
RRR=7%
_'_'_,_,—-—"'_'_7 0=0.03
.—'—'_'_'_'_H_._ Clopidogrel
(7.5%)

g CCS2

commil

Chen ZM et al. Oral presentation, ACC 2005. Available at: URL: http://www.commit-ccs2.org. Accessed April 2005.



http://www.commit-ccs2.org/

Complementary Results of
CLARITY, CLARITY-PCI and
COMMIT for Patients with STEMI

Significant improvement in coronary perfusion and
clinical outcomes versus standard care (CLARITY,
CLARITY-PCI)

Significant reduction in mortality for patients

receiving clopidoegrel versus standard care alone
(COMMIT)

No significant increase in major bleeding or ICH
(COMMIT and CLARITY)



Safety Profile of
Clopidogrel
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CURE: Safety Profile of
Clopidogrel in ACS Patients

Event

Major bleeding
Life-threatening bleeding
Fatal

Causing a 5 g/dL drop in hemoglobin
Requiring transfusion >4 units blood

Causing hemorrhagic stroke

Requiring surgery

Hypotension requiring inotropic agents
Non life-threatening bleeding

*On a background of standard therapy (including ASA)

The CURE Investigators. N Engl J Med 2001; 345: 494-502.

Placebo*
(n=6303)

2.7%
1.8%
0.2%
0.9%
1.0%
0.1%
0.7%
0.5%
0.9%

Clopidogrel*
(n=6259)

3.7%
2.2%
0.2%
0.9%
1.2%
0.1%
0.7%
0.5%
1.5%

p value

0.001
0.13



CURE: Relationship Between Major
Bleeding and ASA Doese in ACS

Patients o
5.0 T
5 4.0 -
=
g X
“ 5 30 1 I Placebo®
8 .S B Clopidogrel*
c o 2.0 -
QO
o 0
(&
= 1.0 -
0 -
<100 mg 101-199 mg 2200 mg
(n=5320) (n=3109) (n=4110)

ASA dose (range 75-325 mg)

*On a background of standard therapy (including ASA)

Peters RJG et al. Circulation 2003: 108: 1682—-1687.



Clopidogrel Loading Dose
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== Ticlopidine 2x 500mg, then 250 BID
= (Clopidogrel 300 mg, then 75 mg QD
m= (Clopidogrel 600 mg, then 73 mg BID

% of 20 uyM ADP-
induced aggregation

24

Time after Administration (hours)
Muller |. Heart 2001;85:92-3

World & ESC Congress, Barcelona 2006



ARMYDA-2: Antiplatelet Therapy for
Reduction of Myocardial Damage
During Angioplasty

255 pts with stable CAD or NSTE-ACS prior to PCI

12-
10- P=0.041

8_

30-day MACE (20)
(death, MI, TVR)
(@)

600 mg 300 mg

Patti G et al., Circulation 2005; 111: 2099-2106



Clopidogrel Loading Before PCI:
Do We Use the Right Dose?

Advantage of 600 mg
loading dose over 300
mg. No additional e L
suppression of platelet I

function after 900 mg
loading dose because of
limited clopidogrel
absorption.
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Figure 1. Plasma concentrations of the active metabolite (A),
clopidogrel (B), and the carboxyl metabolite (C) before and seri-
ally after administration of 300 (blue}, 600 (red), and 900 (cyan)
mg of clopidogrel. Data are presented as mean+SEM and ana-
lyzed by repeated-measures ANOVA with contrasts for the 3
different clopidogrel doses.

Figure 2. Maximal adenosine diphosphate (ADP)-induced plate-
let aggregation 4 hours after administration of a 300-, 600-, and
900- mg loading dose. Platelets were stimulated with a final
concentration of 5 umal/L (A) and 20 umol/L (B) ADP. Circles
represent single measurements; bars denote mean+SD.

World & ESC Congress, Barcelona 2006



Clopidogrel Resistance
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Variablility in Platelet Responsiveness to
Clopidogrel among 544 Individuals

Patient Numbers

11

ak
Hyporesponsiveness 4.8%

(26 subjects)
64

<
.

16

Hyperresponsiveness 4.2%
(23 subjects)

Mean change in
aggregation=41.9+20.8%

,.- (-32% to 94%0)
<0 (11,20) (31.40) (51.60) (71.80) (91,100)
(0,10) (21,30) (41,50) (61.,70) (81,90) >100

A 5ukM ADP Platelet Aggregation

P=NS for hyper-, hypo- and standard responders to Clopidogrel in regard to
demographics, clinical chracteristics and medications

Serebruany VL et al., JACC 2005; 45: 246-51




Clopidogrel Resistance is Associated with
Increased Risk of Ischemic Events

N = 60 Primary PCI for STENI

120 1
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| Quartiles of Response
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Matetzky S et al. Circulation 2004; 109: 3171-75
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Q1

P=0.007




Does platelet responsiveness to
Clopidogrel has an effect on
periprocedural events in PCI

patients?
Studies underway:

m CAVIAR Trial
m RESISTOR Trial

World & ESC Congress, Barceloan 2006



Predictors of Stent Thrombosis

Table 3. Independent Predictors of Stent Thrombosis

Hazard Ratio
Variablas 195% Confidance Intarval) F Valua

Subacute 2tent thrombosis

+ Pramature antiplatelet therapy discontinuation 4- 117 (26059097 54 <
Reral failure 1,00 32.95) < 0
Bifurcation ksion BT, 002
Diabetes 5.84 {(1.74-19.55) 14
Laft wantricular ajpction fraction per 10% decrease 112 (106145 < .01
Stant knagth, par 1-mm incraasa 1.03 (1.00-1.05) 01

Late stant thrombosis

+ Prmature anfiplatelet therapy discontinuation 4 57 A3 114.84-219.96) < .0
Bifurcation ksion 8.11 (2.50-26.26) 0
Laft vantricular ajpction fraction per 10% decrease 106 {(1.04-112) A3

Curmulative stant thrombosis
Pramatura antiplatelet therapy dizcontinuation BO.78 (29,20-268, 60) < N

Reral failure 0,4 L16.15) <
Bifurcation ksion 642 (2.93-14.07) < .01
Ciabetes 371 (1.74-725 00

lakovou | et al., JAMA 2005; 293: 2126-30



Conclusions

Thienopiridines in STEMI after
CLARITY-PCI

Antiplatelet therapy with thienopiridines: Is primary
pharmacologic facilitation; in STEMI patients whoe undergo PCI
and/fibrynolysis

Clopidogrel in combination; with' aspirin IS cornerstone in
STEMI reperfusion treatment with reduction of adverse
cardiovascular events seen prior and after PCI (CLARITY-PCI)

There Is no increase in major bleeds with clopidogrel in STEMI
patients, however the dose of ASA Is crucial

The loading dose of Clepidegrel ini STEMI patients treated by
means of primary PCI is not well established (ESC — 600 mg,
AHA/ACC — 300 mg). Probably higher dese (900 mg) IS not
clinically beneficial

Clopidogrel resistance may be an issue, however more clinical
data are needed

Adam Witkowski, World & ESC Congress, Barcelona 2006
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