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PrasugrelPrasugrel vs. vs. ClopidogrelClopidogrel: : 
Healthy Volunteer Crossover StudyHealthy Volunteer Crossover Study
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Study Design

Double-blind

ACS (STEMI or UA/NSTEMI) & Planned PCI
ASA

PRASUGREL
60 mg LD/ 10 mg MD

CLOPIDOGREL
300 mg LD/ 75 mg MD

1o endpoint:  CV death, MI, Stroke

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds
Key Substudies:    Pharmacokinetic, Genomic

Median duration of therapy ~ 15 months

N= 13,600
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PLATO study design

Primary endpoint: CV death + MI + Stroke 
Primary safety endpoint: Total major bleeding

6–12-month exposure

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)

Ticagrelor
180 mg loading dose, then

90 mg bid maintenance;
(additional 90 mg pre-PCI)

NSTE-ACS (moderate-to-high risk) STEMI (if primary PCI)
Clopidogrel-treated or -naive;

randomised within 24 hours of index event 
(N=18,624)



Primary Endpoint: CV death/MI/Stroke
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Endpoint ComponentsEndpoint Components
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Bleeding EventsBleeding Events
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Key Subgroups: Primary EndpointKey Subgroups: Primary Endpoint
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Key Subgroups: AllKey Subgroups: All--Cause MortalityCause Mortality
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Why was ticagrelor so Why was ticagrelor so 
beneficial?beneficial?



Ticagrelor: Onset/Offset vs. ClopidogrelTicagrelor: Onset/Offset vs. Clopidogrel

Onset/Offset Trial
• 123 pts with CAD 

randomized to ticagrelor 
(180/90), clopidogrel 
(600/75), or placebo

• By 2 hrs, >50% IPA 
achieved in 98% of 
ticagrelor vs. 31% 
clopidogrel

• Offset of ticagrelor ~ 2 
days quicker than 
clopidogrel for any level 
of platelet inhbition

IPA (20 mM ADP)

Gurbel PA et al.  Circulation 2009;120



Timing of Benefit: MI vs. CV Death

Myocardial Infarction CV Death
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Alternative MechanismsAlternative Mechanisms

• “Decoupling” of ischemic protection from bleeding
– Do “non life-threatening bleeds” actually lead to increased

long-term mortality?
– But non-CABG TIMI major bleeding actually increased to a 

similar degree with ticagrelor as with prasugrel

• Higher-risk population than TRITON
– 1-year mortality in clopidogrel group 5.0% vs. 2.2%
– 40% STEMI vs. 25% STEMI

• Is there an “off-target” effect related to adenosine 
production?

•• ““DecouplingDecoupling”” of ischemic protection from bleedingof ischemic protection from bleeding
–– Do Do ““non lifenon life--threatening bleedsthreatening bleeds”” actually lead to actually lead to increasedincreased

longlong--term mortality?term mortality?
–– But nonBut non--CABG TIMI major bleeding actually increased to a CABG TIMI major bleeding actually increased to a 

similar degree with ticagrelor as with prasugrelsimilar degree with ticagrelor as with prasugrel

•• HigherHigher--risk population than TRITONrisk population than TRITON
–– 11--year mortality in clopidogrel group 5.0% vs. 2.2%year mortality in clopidogrel group 5.0% vs. 2.2%
–– 40% STEMI vs. 25% STEMI40% STEMI vs. 25% STEMI

•• Is there an Is there an ““offoff--targettarget”” effect related to adenosine effect related to adenosine 
production?production?

PLATO
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• Parenteral P2Y12 antagonist (direct-acting)
• Immediate onsetà rapidly achieves steady 

state
• Plasma half-life of 3-6 minutes
• Full recovery of platelet function within 60 

minutes
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• SA/NSTEMI/STEMI
• Background 

clopidogrel
• N ~ 9000

Screen

Cangrelor infusion

Placebo infusion
CLOP Placebo

CLOP

PCI

Placebo

Randomize Treatment

R

CHAMPION-PCI

Primary 

Endpoint:  

Death, 

MI, and 

U-TVR at 

48 hours

Primary Primary 

Endpoint:  Endpoint:  

Death, Death, 

MI, and MI, and 

UU--TVR at TVR at 

48 hours48 hours



CHAMPION PCI:
Primary Endpoint

P = 0.59

Cangrelor: 3897 3623 3619 3619 3614 3606 3604 3603 3599
Clopidogrel: 3871 3607 3606 3606 3602 3599 3598 3595 3588
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Screen Randomize Treatment

CHAMPION-PLATFORM
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Why did it fail?Why did it fail?

• Cangrelor-Clopidogrel interaction
– Circulating cangrelor may have prevented clopidogrel from 

achieving its full antiplatelet effect

•• CangrelorCangrelor--Clopidogrel interactionClopidogrel interaction
–– Circulating cangrelor may have prevented clopidogrel from Circulating cangrelor may have prevented clopidogrel from 

achieving its full antiplatelet effectachieving its full antiplatelet effect

Cangrelor/CHAMPION Trials



**Baseline-Before the first infusion, 
**Peri-procedural- During study drug/placebo infusion
† Post procedure - 1st sample within 12  to 24 hours relative to 1st Infusion.

Platelet Substudy Results

• More robust platelet inhibition with cangrelor during infusion
• No evidence of attenuation of clopidogrel effect at 12-24 hours
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CHAMPION PLATFORM:
Efficacy Endpoints at 48 Hours

Efficacy mITT*
(SA/UA/NSTEMI)

Cangrelor
N=2654

Comparator
N=2641

OR [95% CI] P value

Death/MI/IDR** 7.0% 8.0% 0.87 (0.71,1.07) 0.17

MI 6.7% 7.2% 0.92 (0.74,1.13) 0.42

Non QMI** 6.5% 6.9% 0.94 (0.76,1.16) 0.55

QMI 0.2% 0.3% 0.50 (0.15,1.65) 0.25

IDR 0.7% 0.9% 0.79 (0.43,1.44) 0.44

Stent Thrombosis 0.2% 0.6% 0.31 (0.11,0.85) 0.02

Death 0.2% 0.7% 0.33 (0.13,0.83) 0.02

Death/QMI/IDR 0.9% 1.6% 0.55 (0.33,0.93) 0.02

Cangrelor Better
5.02.01.00.2 0.5

Comparator (placebo) Better

* *Primary Analysis ** mITT= modified intent to treat population (patients with PCI and study drug), QMI=  Q-wave myocardial infarction
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•• While current antiplatelet therapies are efficacious, While current antiplatelet therapies are efficacious, 
there is substantial room for improvementthere is substantial room for improvement–– particularly particularly 
in the ACS settingin the ACS setting

•• Prasugrel is the first agent to demonstrate that greater, Prasugrel is the first agent to demonstrate that greater, 
more rapid, and more uniform platelet inhibition can more rapid, and more uniform platelet inhibition can 
further reduce ischemic events, but it does come at further reduce ischemic events, but it does come at 
the price of greater major bleeding. the price of greater major bleeding. 

•• Over the next several years, several other novel Over the next several years, several other novel 
antiplatelet agents will likely be approved and are antiplatelet agents will likely be approved and are 
likely to have a profound impact on the practice and likely to have a profound impact on the practice and 
outcomes of PCIoutcomes of PCI
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•• While current antiplatelet therapies are efficacious, While current antiplatelet therapies are efficacious, 
there is substantial room for improvementthere is substantial room for improvement–– particularly particularly 
in the ACS settingin the ACS setting

•• The TRITON trial is the first to demonstrate that The TRITON trial is the first to demonstrate that 
greater, more rapid, and more uniform platelet greater, more rapid, and more uniform platelet 
inhibition improves antithrombotic efficacy, but it does inhibition improves antithrombotic efficacy, but it does 
come at the price of greater major bleeding. come at the price of greater major bleeding. 

•• Over the next several years, several other novel Over the next several years, several other novel 
antiplatelet agents will likely be approved and are antiplatelet agents will likely be approved and are 
likely to have a profound impact on the practice and likely to have a profound impact on the practice and 
outcomes of PCIoutcomes of PCI

Emerging Platelet Inhibitors for PCI/ACSEmerging Platelet Inhibitors for PCI/ACS


