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Benefit of Clopidogrel + Aspirin vs aspirin in reducing CV death, Ml, or

_

Stroke in the CURE trial
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Aspirin Resistance

Association between reduced inhibition of agonist induced
platelet aggregation and incidence of death, Ml, or stroke
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Clopidogrel Resistance

Kaplan-Meier analysis for the cumulative incidence of stent
Thrombosis and for the composite of death or stent thrombosis
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Factors influencing the variability of antiplatelet drug response

Verstuyft C, et al. Eur Heart J (2009) 30, 1943-1963



Variability in response to thienopyridine platelet inhibition
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Estimated Rates of Death from Any Cause, Nonfatal
Myocardial Infarction, or Stroke, according to the
type of ABCB1 C3435T alleles present
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Patient classification by CYP2C19 genotype

Metabolizer type Genetic variant
Ultra *17/*17, *1/*17
Extensive *1/*1

Intermediate *¥1/%2, *1/*3

Poor *¥D/*D *D[*3 *3/*3
Unknown *2/*17, *3/*17

Ahmad T, et al. Nat. Rev. Cardiol. 8, 560-571 (2011)
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ADP-induced platelet aggregation (AUmin)

CYP2C19*17 genotypes
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Assoclation between the CYP2C19*2 Reduced-Function

Allele and the Primary Efficacy Outcome or Stent
Thrombosis in Subjects Receiving Clopidogrel
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P2Y,, antagonists
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Prasugrel

Inhibition of Platelet Aggregation After Loading Dose in Patients With Elective PCI
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The NEW ENGLAND

Prasugrel versus Clopidogrel in Patients

JOURNAL of MEDICINE with Acute Coronary Syndromes
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TRITON-=TIMI 38 trial: A pharmacogenetic analysis

ABCB1 3435C—T and CV outcomes in patients treated with
clopidogrel or prasugrel
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Major non-CABG bleeding

The Incidence of the Primary Safety End Point of Non-CABG-
Related Major TIMI Bleeding in the TRITON-TIMI 38 Study
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Prasugrel should not be administered In:

Patients with previous stroke
>75 years old

Weighing <60 kg
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Interventional Cardiology

High On-Treatment Platelet Reactivity After
Prasugrel Loading Dose and Cardiovascular Events
After Percutaneous Coronary Intervention

in Acute Coronary Syndromes
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Ticagrelor
Inhibition of platelet reactivity
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PLATO

Kaplan-Meier estimate of time to first primary efficacy endpoint
(composite of CV death, Ml or stroke)
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The PLATO trial: A genetic substudy

Kaplan-Meier estimates of events of the primary efficacy outcome
in relation to the CYP2C19 genotype
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Non-CABG & CABG related bleeding

K-M estimated rate (% per year)
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Dyspnea in PLATO trial

Ticagrelor Clopidogrel
All patients (n=9,235) (n=9,186) p value

Dyspnea, %
Any 13.8 7.8 <0.001

With discontinuation of study treatment 0.9 0.1 <0.001



s Tailored Treatment a Solution to
Overcome Clopidogrel Resistance?



Consensus and Future Directions on the Definition of

High On-Treatment Platelet Reactivity to ADP

»T'he absolute level of platelet reactivity during treatment
(on-treatment platelet reactivity) is proposed to be a better
measure of thrombotic risk than responsiveness to
clopidogrel

»At the present time, high on-treatment platelet reactivity
In the setting of PCI has been defined by ROC analyses
using the following criteria:

* PRI >50% by VASP-P analysis

= > 235to0 240 P2Y12 reaction units by VerifyNow P2Y12 assay

= > 46% maximal 5-uM ADP-induced aggregation

= > 468 arbitrary aggregation units/min in response to ADP by
Multiplate analyzer

Bonello L, et al. JACC. 2010;56:919-33



Residual Platelet Reactivity

High Residual Platelet Reactivity Low Residual Platelet Reactivity
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The Responsiveness to Clopidogrel and Stent Thrombosis
2—ACS (RECLOSE 2-ACS) study

Primary End Point events Cardiac mortality
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Hazard for early stent thrombosis increases with
higher post-treatment platelet aggregation

’ Cases of early
120 stent-thrombosis
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Geisler T, et al. Eur Heart J. 2010



Effects of Each Additional Bolus of Clopidogrel
on the VASP Index in the VASP-Guided Group
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After the initial dose up to 3 additional boluses of 600 mg may be given in 24 h increments
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Bonello et al. J Am Coll Cardiol 2008:51:1404-11
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CURRENT-OASIS 7

— (lopidogrel standard-close
—— Clopidogrel double-dose

Adjusted HR 0.86 (95% C1 074-099); p=0039

A
In patients undergoing PCI for ACS, a 7-day 005
double-dose  clopidogrel  regimen  was
associated with a reduction in CV events and 004-
stent thrombosis compared with the standard
dose. : 03
A double-dose clopidogrel regimen can be =<
considered for all patients with ACS treated -
with an early invasive strategy and intended
early PCI
001
00
0
Number at risk

(lopidogrel standard-dose ~ 8703

(lopidogrel double-dose 8560

Mehta SR. Lancet. 2010; 376: 1233-43.
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Primary Endpoint: CV Death, MI, Stent Thrombosis
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ELEVATE-TIMI 56

333 patients with stable CVVD

On-Treatment Platelet Reactivity Across Genotype and Clopidogrel Daily Dose
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Ongoing clinical trials on outcomes of genome-

guided antiplatelet therapies

Study Hypothesis Patients Duration End points Therapies Effect on clinical
practice

GIANT® Modifying therapies Patients with STEMI 1 year Primary: death, MI, stent Either continue with Patients with STEMI
according to treated by PCI, genotyped thrombosis clopidogrel or prasugrel,  treated with PCl might
responder (*1)vs  for *1 and *2 Secondary: MACCE increase dose of benefit from choice
nonresponder (*2)  Decisions regarding clopidogrel, or switch of antiplatelet therapies
CYP2C19 genotype  therapies made by to clopidogrel or on the basis of
will affect CV physician prasugrel CYP2C19 genotype
outcomes Estimated enrollment

of 1,500 patients

GeCCOM8 Patients who are Patients with a recently 6 months  Primary: CVD, MI, CVA Patients receiving Patients with ACS who
CYP2C19 extensive  verified ACS (with or Secondary: hospitalizations  clopidogrel 7omg daily  are CYP2C19 extensive
metabolizers have  without PCl) for other CV events, who are extensive metabolizers might not
similar benefit hospitalization using health-care-resource metabolizers gain any benefit from
from prasugrel clopidogrel or prasugrel utilization, Patients receiving use of prasugrel
and clopidogrel Estimated enrollment cost-effectiveness, 5-10mg per day Vs clopidogrel
therapies of 14,600 patients hospitalization for bleeding  of prasugrel

TARGETPCI*"  Modifying therapies Patients undergoing 6 months  Primary: MACE Guided: patients tested  After PCI, patients might
according to nonemergent PCl Secondary: Bleeding, with PFT or genotype benefit from switching
CYP2C19 genotype  randomly allocated plateletmeasurement analysis are switched to  of antiplatelet therapies
or platelet-function  to standard therapy phenotypes prasugrel if CYP2C19*2  to prasugrel if they have
testing will affect vs guided therapy carrier or PRU >230 a poor metabolizer
CV outcomes Estimated enrollment Standard therapy: genotype or HRPR

of 1,500 patients 75mg of clopidogrel

Ahmad T, et al. Nat. Rev. Cardiol. 8, 560-571 (2011)



Ongoing clinical trials on outcomes of platelet
function-guided antiplatelet therapies

Study Clinical | Patients (n) Outcome Thienopyridine Randomization
Trials.gov Therapy
Identifier
Dose adjustment of
Gauging responsiveness With A ACS-PCI-DES 6 month 75mgqd vs clopidogrel among deemed
GRAVITAS* VerifyNow Assay-Impact on NCT00645918 (2783) CV death, non-fatal Ml or | 150 mg qd or prasugrel | non responders to 75 mg of
Thrombosis And Safety ST 10 mg clopidogrel identified with
the VerifyNow® POC
Double Randomization of a Monitoring Use of the VerifyNow®
Adjusted Antiplatelet Treatment Versus Elective PCI — 12 months POC for aspirin&
ARCTIC a Common Antiplatelet Treatment for NCTO0B27411 DES Composite end point of Therapy based on clopidogrel and subsequent
DES Implantation, and Interruption (2500) death, M, stroke, Urgent maintenance test results dose adjustment in non
Versus Continuation of Double revascularization, ST responders versus standard
Antiplatelet Therapy care
Dose adjustment of
. . Unstable or 6 and 12 months clopidogrel among deemed
DANTE Duz:#?ggt% Ir?:ﬂgtpT;::ﬂ/nTh?gﬁirgg ON | NcToor7a47s | NSTEMI-PCI CV death, nonfatal Ml, 75 mg qd v 150 mg qd non responders to 75 mg of
(442) TVR by PCl or CABG clopidogrel identified with
the VerifyNow® POC
To establish cut off level
A . . Previous PCI of platelet inhibition that .
TOPAS -1 Tailoring Ogtpgsﬁitrgng;gn to Avoid NCT00914368 | or stenting for | separates patients with or 600 mg IG_[r)nthhmsg qd for Verlfyl\(llg\éngZYH
CAD (450) without previous stent
occlusion
. . . Dose adjustment of
Testing Platelet Reactivity In Patients ;
S Undergoing Elective Ster?i Placement NCT00910299 Elective PCI CV death, non fatal Ml glrgs ;Jggelr‘SOé(l)g mg/\;SS CL%%I?SE rgln?i?rgnt% d7e5enn1]ed
PCI on Clopidogrel to Guide Alternative 2150 ' pidog mg g iden?ified With the g
Therapy With Prasugrel VerifyNow® POC
Testing Platelet Reactivity in Patients 24 months
ASCET with stable CHD on Aspirin, whereafter NCT 00222261 Stable CAD Combined Death, AMI, Clopidogrel 75 mg/d Aspirin or Clopidogrel as
Randomisation to Clopidogrel or (1001) ACS. Stroke monotherapy

Aspirin and repeated Platelet Testing




The new P2Y12 antagonists, prasugrel and ticagrelor, are
characterized by more potent antiplatelet effects and reduce
recurrent ischemic event rates compared with clopidogrel among
ACS patients

These antagonists are associated with an increased risk of bleeding,
therefore the potential benefits associated in terms of reduction of
Ischemic events need to be kept in perspective with known bleeding
complications

It Is questionable whether individualizing antiplatelet therapy should
be based on genetic testing, platelet function testing, or both.

The results of ongoing large-scale outcome studies, which are
evaluating the safety and efficacy of individualizing antiplatelet
treatment strategies, are needed before their routine application into
clinical practice
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