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Oral reversiblyOral reversibly--binding binding 
P2YP2Y1212 inhibition:inhibition:

PLATO t dPLATO t dPLATO studyPLATO study
TicagrelorTicagrelor vsvs clopidogrelclopidogrelTicagrelor Ticagrelor vsvs clopidogrelclopidogrel
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Ticagrelor: Ticagrelor: CPTP CPTP 
((CycloCyclo--PentylPentyl--TriazoloTriazolo--Pyrimidine)Pyrimidine)
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100 Ticagrelor  180mg LD 
/ 90 mg bd (n=54)

ONSET/OFFSET Study IPA with ADP 5uM (final extent) 
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PLATO PLATELET: VerifyNow P2Y12 Assay
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TicagrelorTicagrelor and adenosine uptakeand adenosine uptake
Coronary artery flow response to adenosineCoronary artery flow response to adenosineCoronary artery flow response to adenosineCoronary artery flow response to adenosine

30 μg/min intra30 μg/min intra--arterial infusion (mean arterial infusion (mean ±± SEM)SEM)

8Jan-Arne Björkman, Ian Kirk, JJJ van Giezen. AHA 2007



Secondary efficacy endpoints over time Secondary efficacy endpoints over time 
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PLATO AllPLATO All--cause mortality cause mortality –– planned planned 
invasive vs noninvasive vs non--invasive strategyinvasive strategyinvasive vs noninvasive vs non invasive strategyinvasive strategy
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Time to major bleeding Time to major bleeding –– primary safety event primary safety event 
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PLATOPLATO
NonNon--CABG and CABGCABG and CABG--related major bleedingrelated major bleeding
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Primary Efficacy OutcomePrimary Efficacy Outcome
US d NUS d N US d b ASA DUS d b ASA DUS and NonUS and Non--US and by ASA DoseUS and by ASA Dose

*Hazard ratio not calculated due to small number of events.



PLATO: Any dyspnoea AE (≤30 days)
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Death following onDeath following on--treatment pulmonary AEtreatment pulmonary AE
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FactorFactor XaXa antagonism in ACS:antagonism in ACS:Factor Factor XaXa antagonism in ACS:antagonism in ACS:
ATLAS studiesATLAS studies

RivaroxabanRivaroxaban vsvs placeboplaceboRivaroxabanRivaroxaban vsvs placeboplacebo
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PRIMARY SAFETY ENDPOINT:PRIMARY SAFETY ENDPOINT:
CLINICALLY SIGNIFICANT BLEEDINGCLINICALLY SIGNIFICANT BLEEDINGCLINICALLY SIGNIFICANT BLEEDINGCLINICALLY SIGNIFICANT BLEEDING
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Recent ACS: STEMI, NSTEMI, UARecent ACS: STEMI, NSTEMI, UARecent  ACS: STEMI, NSTEMI, UARecent  ACS: STEMI, NSTEMI, UA
No increased bleeding risk, No No increased bleeding risk, No warfarinwarfarin, No ICH, No , No ICH, No 

prior stroke if on ASA + prior stroke if on ASA + ThienopyridineThienopyridine
Stabilized 1Stabilized 1--7 Days Post7 Days Post--Index EventIndex Event

Stratified by Thienopyridine use at MD Discretion
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100 /d100 /d
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EFFICACY: CV Death, MI, Stroke* (Ischemic + EFFICACY: CV Death, MI, Stroke* (Ischemic + HemgHemg.).)

ASA, n=349ASA, n=349

, , (, , ( gg ))
SAFETY: TIMI major bleeding not associated with CABGSAFETY: TIMI major bleeding not associated with CABG

Event driven trial of 1,002 events in 15,342 patients**

*  Stroke includes ischemic stroke, hemorrhagic stroke, and uncertain stroke
** 184 subjects were excluded from the efficacy analyses prior to unblinding



PRIMARY EFFICACY ENDPOINT: PRIMARY EFFICACY ENDPOINT: 
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Rivaroxaban at 5 mg PO BID was associated with a numerical but not statistically significant reduction in mortality.

* First occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CEC* First occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CEC
Two year KaplanTwo year Kaplan--Meier estimates, Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are provided per mITT 
approach; Stratified log-rank p-values are provided for both mITT and  ITT approaches.



EFFICACY ENDPOINTS: EFFICACY ENDPOINTS: 
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Two year KaplanTwo year Kaplan--Meier estimates, Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are provided per mITT
approach; Stratified log-rank p-values are provided for both mITT and ITT approaches; NNT=Number needed to treat.



EFFICACY ENDPOINTS:  EFFICACY ENDPOINTS:  
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TIMI Major nonTIMI Major non--CABG bleedingCABG bleedingjj gg

Treatment-Emergent Non CABG TIMI Major Bleeding*

Analysis
Placebo 2.5 mg

Rivaroxaban
5.0 mg
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Treatment Emergent Non CABG TIMI Major Bleeding

2 Yr KM Estimate 0.6% 1.8%
HR 3.46
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HR 4.47

p<0.001p 0.001
p<0.001

*: First occurrence of Non*: First occurrence of Non--CABG TIMI major bleeding events occurred between first dose to 2 days post last dose as adjudicated bCABG TIMI major bleeding events occurred between first dose to 2 days post last dose as adjudicated by the CEC across y the CEC across thienopyridinethienopyridine use use 
strata; Two year Kaplanstrata; Two year Kaplan--Meier estimates, Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine are provided; Stratified log-rank p-values 
are provided; #: Raw percentage for CV death/MI/stroke (ischemic, hemorrhagic, uncertain) ; ##: Raw percentage of subjects with abnormal value measured between first 
dose to 2 days post last dose among subjects with normal baseline measurement.



TREATMENTTREATMENT--EMERGENT EMERGENT 
FATAL BLEEDS AND ICHFATAL BLEEDS AND ICHFATAL BLEEDS  AND  ICHFATAL BLEEDS  AND  ICH
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*Among patients treated with aspirin + thienopyridine, there was an increase in fatal bleeding among patients treated with 
5.0 mg of Rivaroxaban (15/5110)  vs 2.5 mg of Rivaroxaban (5/5115)  (p=0.02)



Thrombin receptor Thrombin receptor 
antagonism in ACS:antagonism in ACS:

TRACER t dTRACER t dTRACER studyTRACER study
VorapaxarVorapaxar vsvs placeboplaceboVorapaxar Vorapaxar vsvs placeboplacebo
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Antithrombotic action of vorapaxarAntithrombotic action of vorapaxar
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Morrow et al.  ACC 2012, Chicago, March 24, 2012
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SUMMARYSUMMARY
• Ticagrelor: novel mechanism of P2Y inhibition also an• Ticagrelor: novel mechanism of P2Y12 inhibition,  also an 

adenosine reuptake inhibitor, progressive mortality 
reduction over 12 months in ACS patients at expense of p p
more dyspnoea and spontaneous bleeding

• Rivaroxaban: oral factor Xa inhibitor, net clinical benefit 
with mortality reduction at very low dose at expense of 
increased major bleeding ? patient selection, safety in 
combination with ticagrelor unknowncombination with ticagrelor unknown

• Vorapaxar: thrombin receptor (PAR-1) antagonist, missed 
primary endpoint in ACS study evidence of reduced MI atprimary endpoint in ACS study, evidence of reduced MI at 
expense of increased major bleeding / ICH ? secondary 
prevention role in low bleeding risk subgroupsp g g p

FUTURE STUDIES NEED TO ADDRESS IDEAL 
COMBINATIONS AND LONGTERM PROPHYLAXIS 

POST ACS



Thank you for listening!Thank you for listening!
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