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Central Role of Platelets and Interaction with Coagulation
In the Genesis of Thrombosis
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Metabolism of P2Y,, Blockers
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Pharmacodynamic Effects of High- Dose Clopidogrel vs. Prasugrel/Ticagrelor

Wiviott SD et al. Circulation. 2007;116:2923-32
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Clopidogrel LD:
Is Higher Dosage Better?

% of 20 uM ADP-induced aggregation
100 T

=== Ticlopidine 2x 500mg, then 250 BID
Clopidogrel mg, then 75 mg QD
= Clopidogrel 600 mg, then 75 mg BID
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Time after Administration (hours)

Muller I. Heart 2001;85:92-3




curkENT Study Design, Flow and Compliance

25,087 ACS Patients (UA/NSTEMI 70.8%, STEMI 29.2%)
v Planned Early (<24 h) Invasive Management with intended PCI
v Ischemic ECG A (80.8%) or 1cardiac biomarker (42%)

Randomized to receive (2 X 2 factorial):

CLOPIDOGREL: Double-dose (600 mg then150 mg/d x 7d then 75 mg/d) vs Standard dose (300 mg
then 75 mg/d)

ASA: High Dose (300-325 mg/d[) vs Low dose (/5-100 mg/d)
Angio 24,769 l
CLL)

PC
17,232 !
(70%) [ |

No Sig. CAD 3,616 CABG 1,809 CAD 2,430

No PCI 7,855 (30%)

\ 4

Efficacy Outcomes: CV Death, Ml or stroke at day 30
Stent Thrombosis at day 30

Safety Outcomes: Bleeding (CURRENT defined Major/Severe and TIMI Major)
Key Subgroup: PCIl v No PCI
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CURRENT Clopidogrel: Double vs Standard Dose
——  Primary Outcome and Components

Standard Double HR 95% CI P Intn P

CV Death/MI/Stroke
PCIl (2N=17,232) 4.5 3.9 0.85 0.74-0.99 0.036
No PCI (2N=7855) 4.2 4.9 1.17 0.95-144 0.14
Overall (2N=25,087) 4.4 4.2 0.95 0.84-1.07 0.370
Mi

PCI (2N=17,232) 2.6 2.0 0.78 0.64-0.95 0.012

No PCI (2N=7855) 1.4 1.7 1.25 0.87-1.79 0.23

Overall (2N=25,087) 2.2 1.9 0.86 0.73-1.03 0.097
CV Death

PCIl (2N=17,232) 1.9 1.9 096 0.77-1.19 0.68

No PCI (2N=7855) 2.8 2.7 096 0.74-1.26 0.77

Overall (2N=25,087) 2.2 2.1 096 0.81-1.14 0.628
Stroke

PCIl (2N=17,232) 0.4 0.4 0.88 0.55-1.41 0.59

No PCI (2N=7855) 0.8 0.9 1.11  0.68-1.82 0.67

Overall (2N=25,087) 0.5 0.5 099 0.70-1.39 0.950
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CURRENT

Clopidogrel Standard Dose

Clopidogrel Double Dos
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HR 0.58
05% CI 0.42-0.79
P=0.001
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cURRENnT Clopidogrel: Double vs Standard Dose
—— Primary Outcome: PCI Patients

CV Death, Ml or Stroke

Clopidogrel Standard
I 15% RRR

Clopidogrel Double

HR 0.85
95% CI 0.74-0.99
P=0.036
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TRITON-Study Design

ACS (STEMI or UA/NSTEMI) & Planned PCI

ASA ! N= 13,600
Double-blind

CLOPIDOGREL PRASUGF
~ 300mgLD/75mgMD 60 mg LD/ 10 mg MD

Median duration of therapy — 12 months

1° endpoint: CV death, MI, Stroke
2° endpoints:  CV death, MI, Stroke, Rehosp-Rec Isch, CV death, MI, UTVR
Stent Thrombosis (ARC definite/prob.)

Safety endpoints: TIMI major bleeds, Life-threatening bleeds
Key Substudies: Pharmacokinetic, Genomic
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Balance of Efficacy and Safety

] 138
_ events
Clopidogrel

121 HRO0.81
CV Death / MI / Stroke (0.73-0.90)
9.9 P=0.0004

' NNT =46

Prasugrel

| t 35
~ TIMI Major Prasugrel events
anCABG Bleeds 24 HR 132

| 1.8 (1.03-1.68)
Clopidogrel P=0.03

0O 30 60 9 180

Wiviott SD, et al. N Engl J Med. 2007,357:2001-2015.
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Timing of Benefit (Landmark Analysis)
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Stent Thrombosis
(ARC Definite + Probable)

Any Stent at Index PCI
N= 12,844

Clopidogrel 2.4
(142)

1.1
)
Prasugrel HR 0.48

P <0.0001

NNT= 77

O 30 60 9
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Bleeding Events Safety Cohort

(N=13.457)

\IN— 1O, T7I1

Clopidogrel ICH in Pts w
g P | Prior Stroke/TIA
rasugre (N=518)

Clop 0(0) %
Pras 6 (2.3)%
(P=0.02)

04 03 03
0.1 I I
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TIMI Major Life Nonfatal Fatal
Bleeds Threatening

ARD 0.6% ARD 0.5% ARD 0.2% ARD 0.3% ARD 0%
HR 1.32 HR 1.52 P=0.23 P=0.002 P=0.74
P=0.03 P=0.01

NNH=167




Diabetic Subgroup

N=3146
Clopidogrel 17.0
CV Death / Ml / Stroke

HR 0.70
Prasugrel P<0.001

NNT = 46

)
S
<+
C
@)
o
©
c
LLI

TIMI Major Clopidogrel
NonCABG Bleeds

0O 30 60 9




PLATO study design

NSTE-ACS (moderate-to-high risk) STEMI (if primary PCI)
Clopidogrel-treated or -naive;
randomised within 24 hours of index event
(N=18,624)

Clopidogrel
If pre-treated, no additional loading dose;
if naive, standard 300 mg loading dose,
then 75 mg qd maintenance,;
(additional 300 mg allowed pre PCI)

Primary endpoint: CV death + Ml + Stroke
Primary safety endpint: Total major bleeding

PCI = percutaneous coronary intervention; ASA = acetylsalicylic acid;
CV = cardiovascular; TIA = transient ischaemic attack

Ticagrelor
180 mg loading dose, then
90 mg bid maintenance;
(additional 90 mg pre-PCl)




K-M estimate of time to first primary efficacy
event (composite of CV death, Ml or stroke)
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HR 0.84 (95% Cl 0.77-0.92), p=0.0003

120 180 240 300 360
No. at risk Days after randomisation

Ticagrelor 9,333 8,628 8,460 8,219 6,743 5,161 4,147
Clopidogrel 9,291 8,521 8,362 8,124 6,743 5,096 4,047

K-M = Kaplan-Meier; HR = hazard ratio; Cl = confidence interval U‘ »




Secondary efficacy endpoints over time
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No. at risk

Ticagrelor

Clopidogrel

Myocardial infarction

Clopidogrel

Ticagrelor

HR 0.84 (95% Cl 0.75-0.95), p=0.005

60 120 180 240 300 360
Days after randomisation

9,333 8,678 8520 8,279 6,796 5210 4,191
9,291 8,560 8,405 8,177 6,703 5,136 4,109

Cumulative incidence (%)

Cardiovascular death

Clopidogrel

Ticagrelor

HR 0.79 (95% CI1 0.69-0.91), p=0.001

60 120 180 240 300 360
Days after randomisation

9,333 8,294 8,822 8,626 7119 5482 4,419
9,291 8,865 8,780 8,589 7079 5,441 4,364




Stent thrombosis

HR
(95% ClI)

Ticagrelor Clopidogrel

(n=5,640) (n=5,649) p value

Stent thrombosis, n (%)
Definite
Probable or definite

Possible, probable, definite

71(1.3) 106 (1.9) 0.67 (0.50-0.91) 0.009

118 (2.1) 158 (2.8) 0.75 (0.59-0.95) 0.02

155 (2.8) 202 (3.6) 0.77 (0.62-0.95) 0.01

*Time-at-risk is calculated from first stent insertion in the study or date of randomisation




Time to major bleeding — primary safety event PLATO ha

Ticagrelor 11.58

_ — 11.20
Clopidogrel

HR 1.04 (95% Cl 0.95-1.13), p=0.434
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120 180 240 {0[0 360
Days from first IP dose

No. at risk
Ticagrelor 9,235 : 6,826 6,545 5,129

Clopidogrel 9,186 : 6,930 6,670 5,209
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ORIGINAL ARTICLE

Thrombin-Receptor Antagonist Vorapaxar
in Acute Coronary Syndromes
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@TR A-CER

* Vorapaxar:
Vorapaxar = First-in-class
= QOral PAR-1

Thrombin @ inhibitor
= * Metabolism:

® e = Primarily hepatic
J—— via CYP 3A4

opidogre . e

Prasugrel = Terminal half-life:

Ticagrelor \ e ~126-269 hrs
Cangrelor phospholipid  ® Prior trials:

f . .
ADP - Ak = No increase in

Platelet

S A2‘ bleeding and

/1 fewer Mls
GP lIb/llla

” Duke Clinical Research Institute Chackalamannil S, J Med Chem, 2006




Trial Des'Q n NSTE Acute Coronary @'I'RA-CER

(2 = A 2 =
Synaroi

Key inclusion criteria

«  Within 24 hrs of symptoms

* N biomarkers or ECG changes
* 1 other high-risk feature

1:1

Randomized

Loading: 40 mg
Maintenance: 2.5 mg daily

|

Follow-up: 1, 4, 8, 12 months, then every 6 months
Standard of care based on practice guidelines

Efficacy Endpoints
Primary: CV death, MI, stroke, hospitalization for ischemia, urgent revascularization
Key Secondary: CV death, MI, stroke

Bleeding Endpoints: GUSTO moderate or severe and clinically significant TIMI bleeding

u Duke Clinical Research Institute




Primary Endpoint

CV Death, MI, Stroke, Hospitalization for Ischemia, Urgent Revascularization

20%- Placebo Vorapaxar Placebo

2-year KM rate 19.9% 18.5%

Vorapaxar

HR (95% CI): 0.92 (0.85, 1.01)
P-value= 0.072
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12
Months from Randomization

No. at risk
Placebo 6471 5844 5468 5121 3794 2291

Vorapaxar 6473 5897 5570 09 3881 2318

” Duke Clinical Research Institute




Key Secondary Endpoint

CV Death, MI, Stroke

20%-
Placebo Vorapaxar

2-year KM rate 16.4% 14.7%

Vorapaxar

Q
)
(48]
(a'sd
)
c
)
>
LLl

HR (95% CI): 0.89 (0.81, 0.98)
P-value= 0.018

I I I I I I I I I I I I

12 18 24
Months from Randomization

T

No. at risk
Placebo 6471 5895
Vorapaxar 6473 5949 5684

5575 5263 3922 2383
5366 4023 2427

” Duke Clinical Research Institute




Bleeding Outcomes
GUSTO Moderate/Severe

Vorapaxar Placebo Vorapaxar

2-year KM rate 0.24% 1.07%

2-year KM rate

Vorapaxar
HR (95% ClI): 3.39 (1.78, 6.45)
P-value <0.001

Placebo Vorapaxar
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HR (95% CI): 1.35 (1.16, 1.58)

P-value <0.001
Placebo
—

(0}
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12 18 01 4 8 12 18 24
Months from Randomization Months from Randomization

No. at risk No. at risk
6441 5536 5137 4674 3393 1972 650 6441561325481 48 235351l 2038 678
6446 5529 5108 4598 3278 1883 625 6446 5694 5272 4760 3411 1965 657

” Duke Clinical Research Institute




Balancing Safety and Efficacy

(XL LY

Risk of any event

adunn

Risk of any event

adnan

— Inhibition of platelet aggregation

Ischemic risk - Bleeding risk

Ferreiro & Angiolillo. Thromb Haemost 2010 (in press)



