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Congenital P2Y12 deficiency 



Bleeding Times and Bleeding Scores in 4 patients with inherited, 

severe P2Y12 deficiency 

Patient Bleeding time (min) Bleeding score* 

V.R. 15-20 8 

M.G. >30 13 

I.G. 15 7 

T.S. - 16 

Normal values <8 <3 

*Bleeding score: Tosetto et al, JTH 2005 
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Bleeding Times and Bleeding Scores in 1 patient with inherited, 

P2Y12 dysfunction 

Patient Bleeding time (min) Bleeding score* 

A.C 19-20 10 

*Bleeding score: Tosetto et al, JTH 2005 
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VASP phosphorylation assay in patients 
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Pharmacological inhibition 

of P2Y12 



Characteristics of the ideal 

antithrombotic agent 

•Potent antithrombotic effect 

•Low risk of bleeding complications 

•Predictable pharmakodynamic profile, making monitoring 
unnecessary 

•Rapid onset 

•Rapid offset* 

•Availability of an antidote 

•No interaction with food or adjunctive medicines commonly 
used 

•Low cost 
 

* For safety reasons, a drug with rapid offset is generally preferable to a drug with 
long-lasting effects, although the use of the latter might minimize the negative effects 
of poor compliance. 



Reletionship between drug-induced inhibition of hemostasis 

and the risk of thrombosis or bleeding 
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Eikelboom, J. W. et al. Circulation 2006;114:774-782 

Kaplan-Meier estimates of mortality during the first 30 days among patients who 
developed and those who did not develop major bleeding 



Pocock, S. J. et al (ACUITY trial). Circulation 2010;121:43-51 
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- CABG-related bleeding 
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CAPRIE Steering Committee, Lancet  1996 



Incidences of adverse clinical events in the two study arms 

(CAPRIE Study) 

Follow-up: 1-3 years 

CAPRIE Steering Committee, Lancet  1996 



Clopidogrel in combination with 

aspirin 





Berger et al, JACC 2009 



Berger et al, JACC 2009 

Bleeding in patients on DAPT (clopidogrel+ASA) vs ASA alone 





The ACTIVE Investigators. N Engl J Med 2009 

Relative Risks of Hemorrhage, 
According to Treatment Group 
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Reletionship between IPA by Clopidogrel 300 mg or 

Prasugrel 60 mg in response to 20 μM ADP 24 h after the loading dose 

Brandt et al, Am Heart J 2007 

“Responders” 

“Non Responders” 



Wiviott S et al. N Engl J Med 2007 

Cumulative Kaplan-Meier Estimates of the Rates of Key Study End Points 
during the Follow-up Period, in TRITON-TIMI 38 



• Prasugrel is more potent than Clopidogrel 

• Prasugrel is probably too potent because its use is 
associated with higher incidence of major bleedings, 
compared to Clopidogrel 

• Therefore, caution should be taken in using Prasugrel, 
especially in patients at risk of bleeding (e.g., patients 
with previous cerebrovascular accidents), who should 
be treated with Clopidogrel 

The current view 



Effects of Prasugrel and Clopidogrel active metabolites (AM) 

on human platelet aggregation induced by ADP (10 μM) 

Sugidachi et al, JTH 2007 



Brandt et al, Am Heart J 2007 

Reletionship between IPA by Clopidogrel 300 mg or 

Prasugrel 60 mg in response to 20 μM ADP 24 h after the loading dose 
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Brandt et al, Am Heart J 2007 
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Brandt et al, Am Heart J 2007 

Reletionship between IPA by Clopidogrel 300 mg or 

Prasugrel 60 mg in response to 20 μM ADP 24 h after the loading dose 
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Sibbing et al, JACC 2009 



Incidence of non-CABG-related TIMI major + TIMI minor bleeding events 

in studies comparing prasugrel treated patients with clopidogrel treated patients,  

or good responders with low responders to clopidogrel. 

Group 1 Group 2 Total n.of 

patients 

Non-CABG-related 

TIMI major + TIMI 

minor bleeding events 

(% increase in group 1 

vs group 2) 

p R

e

f

e

r

e

n

c

e 

Prasugrel Clopidogrel 13,467 32% .002 1

2 

clopidogrel 

Responders 

clopidogrel 

low 

responders 

  1,608 42% .25 2

3 



Conclusion 

• It is not true that Prasugrel is “more potent” than 
Clopidogrel: the real difference is that, in contrast with 
Clopidogrel, Prasugrel effectively inhibits P2Y12-
dependent platelet function in the VAST MAJORITY 
OF TREATED PATIENTS 

• Therefore, the higher efficacy and lower safety of 
Prasugrel compared to Clopidogrel  are simply 
explained by the fact that Prasugrel protects from 
MACE and exposes to the risk of bleeding MORE 
PATIENTS than Clopidogrel 



(Cangrelor) 

Short-acting, direct P2Y12 antagonists 

(Ticagrelor) 



Husted S. Presented at ESC 2005. 
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Wallentin L et al. N Engl J Med 2009;361:1045-1057 

Cumulative Kaplan-Meier Estimates of the Time to the First Adjudicated 
Occurrence of the Primary Efficacy End Point 
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Total Major bleeding in PLATO  

*Proportion of patients (%); NS = not significant 
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*Both groups included aspirin 



Major bleeding: CABG and non-CABG*†   

47 †Study drug was stopped; NS=not significant; CABG=coronary artery bypass graft; K-M=Kaplan Meier;  

Ticagrelor, CABG 

*Both groups included aspirin 
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Incidence of the primary end-point  and  non-CABG-related  

TIMI-major bleeding events in patients who received ticagrelor 

vs patients who received clopidogrel in the PLATO trial.  

Events Ticagrelor 

no/total 

(%) 

Clopidogre

lno/total 

(%) 

Hazard 

Ratio 

(95% C.I.) 

p 

Primary end point 

(composite of vascular 

death, myocardial infarction 

or stroke) 

864/9333 

(9.8) 

1014/9291 

(11.7) 

0.84 

(0.77-0.92) 

<0.001 

Non-CABG-related major 

bleedings, TIMI criteria 

221/9235 

(2.8) 

177/9186 

(2.2) 

1.25 

(1.03-1.53) 

0.03 

Wallentin and PLATO Investigators, NEJM 2009 



Husted S. Presented at ESC 2005. 
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- Non CABG-related bleeding 

- CABG-related bleeding 



Purkayasta et al, Heart 2006 

Use of clopidogrel and bleeding risk 

in patients undergoing CABG 



New P2Y12 inhibitors vs clopidogrel 

in CABG surgery - 1 

• When the clinical conditions of the patients allow 

it, clopidogrel is usually withheld for 5 days 

before CABG, in order to restore the hemostatic 

competency of the patient. 

• This procedure was followed for all patients 

undergoing CABG in RCTs that compared the 

new P2Y12 antagonists to clopidogrel. 
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New P2Y12 inhibitors vs clopidogrel 

in CABG surgery - 1 

• When the clinical conditions of the patients allow 

it, clopidgrel is usually withheld for 5 days before 

CABG, in order to restore the hemostatic 

competency of the patient. 

• This procedure was followed for patients 

undergoing CABG in both arms of RCTs that 

compared the new P2Y12 antagonists to 

clopidogrel. 



New P2Y12 inhibitors vs clopidogrel 

in CABG surgery - 2 

• Therefore, the incidence of CABG-related bleeding is 

not the relevant end-point to be considered when 

comparing new anti-P2Y12 drugs to clopidogrel in 

CABG surgery, for the simple reason that patients were 

off-treatment when they undewent CABG. 

 



New P2Y12 inhibitors vs clopidogrel 

in CABG surgery - 2 

• Therefore, the incidence of CABG-related bleeding is 

not the relevant end-point to be considered when 

comparing new anti-P2Y12 drugs to clopidogrel in 

CABG surgery, for the simple reason that patients were 

off-treatment when they undewent CABG. 

• Differences among P2Y12 antagonists in this setting 

should be evaluated on the basis of the time needed to 

withhold treatment before surgery to restore adequate 

hemostatic competency. 
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Incidence of TIMI-major CABG-related bleeding events 

in patients who received prasugrel vs patients 

who received clopidogrel in the TRITON TIMI-38 trial.  

Events Prasugrel 

no/total (%) 

Clopidogrel

no/total (%) 

OR 

(95% C.I.) 

p 

CABG-related major 

bleedings, TIMI criteria 

24/179 

(13.4) 

6/189 

(3.2) 

4.73 

(1.90-11.82) 

<0.001 

Major bleedings, TIMI criteria 657/9235 

(7.9) 

638/9186 

(7.7) 

1.03 

(0.93-1.15) 

0.57 

Non-CABG-related major 

bleedings, TIMI criteria 

221/9235 

(2.8) 

177/9186 

(2.2) 

1.25 

(1.03-1.53) 

0.03 
Prasugrel witheld for a median of ?? days before surgery 

Clopidogrel: witheld for a median of ?? days before surgery 



Incidence of TIMI-major CABG-related bleeding events 

in patients who received ticagrelor vs patients 

who received clopidogrel in the PLATO trial.  

Events Ticagrelor 

no/total (%) 

Clopidogrel

no/total (%) 

Hazard 

Ratio 

(95% C.I.) 

p 

CABG-related major 

bleedings, TIMI criteria 

446/931 

(47.9) 

476/968 

(49.2) 

0.84 

(0.77-0.92) 

<0.001 

Major bleedings, TIMI criteria 657/9235 

(7.9) 

638/9186 

(7.7) 

1.03 

(0.93-1.15) 

0.57 

Non-CABG-related major 

bleedings, TIMI criteria 

221/9235 

(2.8) 

177/9186 

(2.2) 

1.25 

(1.03-1.53) 

0.03 
Ticagrelor: witheld for a median of ?? days before surgery 

Clopidogrel: witheld for a median of ?? days before surgery 



Gurbel, P. A. et al. Circulation 2009;120:2577-2585 

IPA (%; 20 {micro}mol/L ADP, final extent) by protocol time and treatment 



Conclusion 

• Patients with congenital, severe P2Y12 defects have a 

moderate (severe in some cases) bleeding diathesis 

• The incidence of bleeding in clopidogrel-treated 

patients is similar to that of aspirin-treated patients 

• DAPT (clopidogrel+aspirin) is associated with 

increased bleeding, compared to aspirin alone 

• DAPT with prasugrel or ticagrelor instead of clopidogrel 

is associated with increased bleeding (likely due to 

good inhibition of platelet function in the vast majority 

of treated patients) 

 


