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Absorption: Not affected by food or antacids
Prodrug – converted by liver to active metabolites
Elimination half life: 8 hours
Irreversible binding: biologic effects = platelet life

Clopidogrel (Thienopyridine)



Absorption: may be taken with food/antacids, although
absorption decreased after fatty meal

Prodrug: intestinal/liver conversion to active
Elimination half-life: 7hours
Irreversible binding to P2Y12 receptor: 

biologic effects = platelet life (5-10days)

Prasugrel (Thienopyridine)



Absorption: not affected by food or antacids

Non-Prodrug: Onset of action within 1-2 hours

Elimination half-life = 8 hours

Reversible binding: biologic t1/2 = 6 hours

clinical effect 3-5 days

Ticagrelor
Cyclopentyltriazolopyrimidine pharmacology



Mechanism of action



TRITON-TIMI 38: Treatment effects on primary 

efficacy and key safety endpoints 

HR 0.81 (0.73-0.90)

P < 0.001
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Clopidogrel
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Wiviott SD et al. N Engl J Med. 2007;357:2001-15.HR = hazard ratio

Prasugrel is more  potent than clopidogrel

Single 60 mg dose with peak effect within 2 hours

and more effective than single 300 mg dose clopidogrel

Less MI, but more bleeding



PLATO Trial (High Risk ACS)

CV Death, MI or Stroke

JACC 2010

9.8

No Increase in Bleeding

Reductions in All Cause Mortality,
CV Mortality, MI, Stent Thrombosis

11.7



Serenbruany, V . Thrombosis and Haemostasis 105.5/2011

Mahaffey et al. Circulation. 2011;124:00-00



EN USA la diferencia fue A 

FAVOR del CLOPIDOGREL

Serenbruany, V . Thrombosis and Haemostasis 105.5/2011

Mahaffey et al. Circulation. 2011;124:00-00
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Mean Inhibition of platelet aggregation (IPA) after 

2PY12 inhibitors loading dose in healthy voluntaries

Rodriguez AE et al. Curr Pharm Des. 2018 January



Rodriguez AE et al. Curr Pharm Des. 2018]

Mean Inhibition of Platelet aggregation (IPA) and percentage of 

high residual platelet reactivity (HRPR) following single oral 

dose of 60 mg Prasugrel and 180 mg Ticagrelor (STEMI).



Larmore C et al. Catheter Cardiovasc Interv. 2015 Nov 18. 
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DAPT duration – “Real world”  Ticagrelor vs Prasugrel



30- and 90-day matched comparisons: NACE.

30- and 90-day matched comparisons: MACE.

30-day matched comparisons: Bleeding.
Larmore C et al. Catheter Cardiovasc Interv. 2015 Nov 18. 

DAPT duration – “Real world”  Ticagrelor vs Prasugrel





Pooled OR and CI comparing prasugrel with other P2Y12 inhibitors

1 month and 1 year MACE 

1 month and 1 year death

Rafique A et al JACC: Cardiovascular Interventions. 2016;9



1 month and 1 year ST

1 month and 1 year Major bleeding

Pooled OR and CI comparing prasugrel with other P2Y12 inhibitors



Rodriguez AE et al. Curr Pharm Des. 2018 

Unadjusted Comparison between P2Y12 inhibitors in 12 contemporary European 

Registries on STEMI patients (AAPCI/ADAPT AMIS-Plus ATACS DIOCLES FAST-MI 

2010 MULTIPRAC SCAAR SPUM :84299 pts)



Rodriguez AE et al. Curr Pharm Des. 2018

30-day STEMI mortality comparing 

different P2Y12 inhibitors from meta-

analysis (10 RCT,1 Registry 26658 pts)





Real-world comparison of clopidogrel, prasugrel and 
ticagrelor in patients undergoing primary

percutaneous coronary intervention Arvindra

• A total of 1648 (44.5%) patients received clopidogrel, 1244 
(33.6%) patients received prasugrel and 811 (21.9%) patients 

received ticagrelor as their P2Y12-receptor inhibitor. 

• PRASUGREL TICAGRELOR 
(n=1244) (n=811) 

30-d   40 (3.2)*        *P value≤0.05 56 (6.9) 

1-Y   26 (3.2) 47 (3.8) 

Krishnamurthy et al. Open Heart 2019







ISAR REACT 5



Organizational Structure







1) Both prasugrel and ticagrelor provide a significant reduction of adverse events
compared to clopidogrel in patients with ACS, at expense of a significant
increase of bleeding risk.

2) In patients with STEMI undergoing PCI, indirect data from multicenter
registries and meta-analysis, prasugrel and ticagrelor show that both are
superior to clopidogrel in reducing cardiac adverse events, however, prasugrel
was also more effective in reduced MACE, overall mortality and
cardiovascular death at 1-month and one year compared to ticagrelor.

3) Additionally, all these observational data reported no higher bleeding risk with
prasugrel than with ticagrelor.

4) In the absence of large RCT with a direct comparison between prasugrel and
ticagrelor it would be difficult to draw a definitive statement in this regard.
Strong scientific data is constructed from three pools: well design randomized
clinical trials, large real world registries and meta-analysis. Only after we
have all the data together we should change our clinical judgements; thus, if
now we would like to make a statement about the superiority of prasugrel over
ticagrelor, we would only be able to use two of them, making it clearly
scientific inappropriate.

.

Rodriguez AE et al. Curr Pharm Des. Jan 2018, 24 (4) 

“ In summary, ISAR REACT 5 add the piece of information that we are 

waiting to change our current guidelines of DAPT therapy in patients 

undergoing PCI in ACS”

Mieres J,Fernandez-Pereira, Rodriguez AE  NEJM submitted 

Why Results of ISAR REACT 5 Should not be a Surprise
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• to change DAPT 


