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Agenda 

Reminders of older data:  

Dual antiplatelet studies in ACS 

 

Recent analyses on elderly and post-CVA 
patients in PLATO 

 

Additional thoughts and open questions 



Adding Clopidogrel to Aspirin 
in UA/NSTEMI (CURE, 2001) 

Major bleeding (CURE definition): 

Clopidogrel 3.7% , Placebo 2.7% (P=0.001) 

ARI 1% , RRI 37% , NNH: 100 

Composite of: CV death, MI, CVA 

Clopidogrel 9.3% , Placebo 11.4% (p<0.001) 

RR 2.1% , RRR 20%, NNT: 48  



Limitations of Clopidogrel 
 

 Thienopyridines are pro-drugs requiring metabolism to an 

active metabolite. 

 Clopidogrel has a delayed onset of effect (2-step metabolism).  

 Clopidogrel has modest and variable platelet inhibition. 

 There is marked inter- and intra-patient variability in response 

to clopidogrel. 

 Variable PK / PD response to clopidogrel (e.g. CYP2C19)      

is associated with stent thrombosis, CV death, recurrent MI 

and stroke. 

1. Gurbel PA and Bliden KP. Am J Cardiol  2003.  

2. Angiolillo DJ et al. Thromb Res 2005.        

3. Gurbel PA and Tantry US. Thromb Res 2006. 

4. Matetzky S et al. Circulation 2004. 

5. Lev EI et al. JACC 2006. 



Clopidogrel and Prasugrel metabolism 



IPA after LD – elective PCI 
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IPA = inhibition of platelet aggregation;  

PCI = percutaneous coronary intervention Wiviott SD et al. Circulation 2007. 



Individual IPA data 6h after LD 

31.8 

74.8 

IP
A

 (
%

; 
2

0
 m

M
 A

D
P

) 

Clopidogrel 600 mg Prasugrel 60 mg 

-40 

-30 

-20 

-10 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

In
te

rp
at

ie
n
t 

V
ar

ia
b
il

it
y

 

In
terp

atien
t 

V
ariab

ility
 

Wiviott SD et al. Circulation 2007 

IPA=inhibition of platelet aggregation;  LD=loading dose 



Ticagrelor (AZD 6140) 

• Direct acting (not pro-drug) & reversible binding to P2Y12 

• Quicker onset and faster offset of effect vs. clopidogrel 

• Greater and consistent inhibition of platelet aggregation 
vs. clopidogrel 



P2Y12 inhibitors 



TRITON-TIMI 38: Primary Endpoint 
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Wiviott SD, et al. N Engl J Med. 2007;357(20):2001-2015. 

CV Death/MI/Stroke at 15 months 
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TRITON – TIMI 38: 
patients with ACS undergoing PCI 

Wiviott SD. TRITON – TIMI 38. N Engl J Med 2007;357:2001 

13,608 patients (10,074 UA/NSTEMI ; 3,534 STEMI) 



TRITON-TIMI 38: Safety at 15 Months 
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 *Most frequent sites of life-threatening bleeding: Gastrointestinal, intracranial, puncture, and retroperitoneal. 

Wiviott SD, et al. N Engl J Med. 2007;357(20):2001-2015. 
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TRITON-TIMI 38: Safety at 15 Months 
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TRITON-TIMI38: Intracranial Bleeding at 15 Months 
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Wiviott SD, et al. N Engl J Med. 2007;357(20):2001-2015. 
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 *ICH in patients with prior stroke/TIA (n=518) 



TRITON-TIMI 38: Net Clinical Benefit in 

Subgroups at Risk for Bleeding 
Risk (%) Post-hoc analysis 
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Wiviott SD, et al. N Engl J Med. 2007;357(20):2001-2015. 16 



K-M estimate of time to first primary efficacy  

event (composite of CV death, MI or stroke) 

No. at risk 

Clopidogrel 

Ticagrelor 
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K-M = Kaplan-Meier; HR = hazard ratio; CI = confidence interval    

Wallentin et al. NEJM 2009;361:1045-57 

NNT = 54 

18,624 patients (10,174 UA/NSTEMI ; 8,430 STEMI) 



Total major Bleeding 



Hierarchical testing of major efficacy  

endpoints 

All patients* 

Ticagrelor 

(n=9,333) 

Clopidogrel 

(n=9,291) 

HR for  

ticagrelor 

(95% CI) p value† 

Primary objective, n (%)  

     CV death + MI + stroke 

 

864 (9.8) 

 

1,014 (11.7) 

 

0.84 (0.77–0.92) 

 

 <0.001 

Secondary objectives, n (%) 

     Total death + MI + stroke  

    

     CV death + MI + stroke + 

     ischaemia + TIA + arterial      

     thrombotic events     

     Myocardial infarction 

     CV death 

     Stroke 

 

901 (10.2) 

 

1,290 (14.6) 

 

 

504 (5.8) 

353 (4.0) 

125 (1.5) 

 

1,065 (12.3) 

 

1,456 (16.7) 

 

 

593 (6.9) 

442 (5.1) 

106 (1.3) 

 

0.84 (0.77–0.92) 

 

0.88 (0.81–0.95) 

 

 

0.84 (0.75–0.95)  

0.79 (0.69–0.91) 

1.17 (0.91–1.52) 

 

 <0.001 

 

 <0.001 

 

 

  0.005 

  0.001 

  0.22 

Total death 399 (4.5) 506 (5.9) 0.78 (0.69–0.89)  <0.001 

*The percentages are K-M estimates of the rate of the endpoint at 12 months. Patients could have had more  

than one type of endpoint. Death from CV causes included fatal bleeding and only traumatic fatal bleeds were  

excluded from the CV death category; †By Cox regression analysis 

All-cause mortality 

reduction  

-22% 

Wallentin et al. NEJM 2009;361:1045-57 



Non-CABG and CABG-related major bleeding 
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Caveats of Tricagrelor 

Drug interactions: strong CYP3A inhibitors should be avoided 

(Erythromycin, Clarithromycine, Cyclosporine, Amiodarone, 

Diltiazem, Amlodipine, Bosentan, Grapefruit juice…) 





ESC recommendations for 
oral antiplatelet agents in UA/NSTEMI 







Remarks 

Ticagrelor – drug interactions related to CYP3A (FDA table) 

CYP Enzymes Strong Inhibitors  
≥ 5-fold increase in AUC  
or > 80% decrease in CL 

Moderate inhibitors  
≥ 2 but < 5-fold increase 
in AUC 
or 50-80% decrease in CL 

Weak inhibitors  
≥ 1.25 but < 2-fold 
increase in AUC 
or 20-50% decrease in CL 

CYP3A Boceprevir, 
clarithromycin, 
conivaptan, 
grapefruit juice,(11) 
indinavir, itraconazole, 
ketoconazole,  
lopinavir/ritonavir, 
mibefradil, (12) 
nefazodone, nelfinavir, 
posaconazole, 
ritonavir,  
saquinavir,  
telaprevir, 
telithromycin, 
voriconazole 

Amprenavir, 
aprepitant, 
atazanavir, 
ciprofloxacin, 
darunavir/ritonavir, 
diltiazem, 
erythromycin, 
fluconazole, 
fosamprenavir, 
grapefruit juice,(11) 
imatinib,  
verapamil 

Alprazolam, 
amiodarone, 
amlodipine, 
atorvastatin, 
bicalutamide, 
cilostazol, cimetidine, 
cyclosporine, 
fluoxetine, 
fluvoxamine, 
ginkgo,(5) 
goldenseal,(5) 
isoniazid, nilotinib, 
oral contraceptives, 
ranitidine, ranolazine, 
tipranavir/ritonavir, 
zileuton 



What do we fear? 

Bleeding… (tightly related to ACS outcome and mortality 

 

…especially intracranial bleeding (disability and mortality) 

 

 

Elderly – increased risk 

 

Post CVA or TIA – increased risk 



CRUSADE major bleeding risk in ACS 

Bleeding is strongly related to ACS prognosis and mortality 



CRUSADE bleeding risk score 

Bleeding is strongly related to ACS prognosis and mortality 

AGE not a factor! Previous Stroke not a factor! 





Invasive 

What is known? 

- Elderly patients with acute coronary syndrome have 

a high prevalence of cardiovascular risk factors and 

are at high risk of recurrent ischemic events and 

death. 

- Elderly patients have a high risk of complications 

during antithrombotic therapy and revascularization. 

- The increased risk of bleeding in elderly as 

compared with younger patients using some 

antiplatelet and anticoagulant therapies reduces the 

net clinical benefit of these therapies. 

 



Invasive 

Figure 1. Association 

of age (<75 vs ≥75 

years) with clinical 

outcome. *n=2878; 

†n=15 744; ‡See 

methods for 

adjustment variables; 

§PLATelet inhibition 

and patient Outcomes 

(PLATO)-defined.22 

CABG indicates 

coronary artery 

bypass graft; CI, 

confidence interval; 

CV, cardiovascular; 

HR, hazard ratio; KM, 

Kaplan-Meier 

estimate; and MI, 

myocardial infarction. 



Invasive 



Invasive 



Invasive 



Invasive 



Invasive What the study adds 
 

• The clinical benefit of ticagrelor over  

clopidogrel in patients with ACS with respect to the 

composite end point; myocardial infarction; 

cardiovascular death; stent thrombosis or all-cause 

mortality, was not significantly different between patients 

aged ≥75 and those aged <75 years. 

• No increased risk of major bleeding complications with 

ticagrelor versus clopidogrel was observed in patients 

aged ≥75 years or patients aged <75 years. 

• Side-effects dyspnea and ventricular pauses were more 

common during treatment with ticagrelor than clopidogrel, 

with no evidence of an age-by-treatment interaction. 

 



Invasive 

Conclusions 

This predefined subanalysis assessed clinical 

outcomes in elderly (≥75 years of age) versus younger 

(<75 years of age) patients in the PLATO trial  

It showes that ticagrelor compared with clopidogrel 

reduced ischemic outcomes and mortality . 

 

The present findings are consistent with the overall 

results of the PLATO trial, and suggest that the 

antithrombotic benefits of ticagrelor also apply to the 

age group >75 years. 







HR 0.87 

(HR 0.97 MV) 

HR 0.84 



RRR 38% 

RRR 15% MV 

RRR 19% 







Words of caution… 

Verheugt  FWA. Editorial. Circulation 2012;125:2821-2823 



Words of caution… 

Verheugt  FWA. Editorial. Circulation 2012;125:2821-2823 

The number of patients with previous stroke in these ACS trials is low (4%-6%), and 

the number of excess intracranial bleedings by novel dual antiplatelet therapy even 

lower (1%-2% of that subpopulation). Therefore, in the case of ticagrelor the test for 

interaction is not statistically significant, but given the insufficient data an interaction 

cannot be excluded either. 

Given the above, there is no safe ground to treat ACS patients with a previous stroke 

or TIA routinely with novel the platelet P2Y12 receptor antagonists, prasugrel or 

ticagrelor, rather than with clopidogrel 



The SENIOR-PLATELET study 

HPR=High Platelet Reactivity 

Silvain J, et al. European Heart Journal 2012;33:1241-1250 

1331 coronary patients chronically (>14 days) treated with ASA & thienopyridine 

Rate of high platelet reactivity in pts treated with 75 mg clopidogrel by age 



The SENIOR-PLATELET study 

Silvain J, et al. European Heart Journal 2012;33:1241-1250 

1331 coronary patients chronically (>14 days) treated with ASA & thienopyridine 

Mean platelet inhibition in pts treated with 75 mg clopidogrel by age 



In an editorial to this trial, Dr. Gurbel stated that the 

elderly have high ischemic event rates even during 

treatment with the more potent P2Y12 receptor blockers. 

The elderly also have more frequent serious bleeding.  

Personalized antiplatelet  therapy may have a significant 

clinical impact in the elderly given their overall high 

prevalence of treatment failure (ischemia + bleeding). 

Could we give a reduced dose of a novel antiplatelet in 

selected patients?  

But the Trilogy-ACS trial disappointed us… 

 

How to tailor DAPT with elderly / post stroke patients in 

need for anticoagulation? 

How to tailor ticagrelor use in elderly in view of multiple 

drug interactions? 



Thank you 

View of the Hadassah – Hebrew University Medical Center 



Remarks 

• Prasugrel 
Contraindications: 

1. History of stroke or TIA; discontinue if stroke or TIA occurs 
with therapy 

Precautions: 

1. Elderly (75 years of age and older) 

2. Severe hepatic impairment 

3. Patient’s weight  < 60 kg 

4. Surgery 

• Ticagrelor 
Contraindications: 

1. Severe hepatic impairment 

Precautions: 

1. Strong CYP3A inhibitors should be avoided 

2. Potent CYP3A inducers should be avoided 

3. Older age – increased risk of bleeding 

4. Moderate CYP3A inhibitors? Bradyarrhythmias? 



Remarks 

Ticagrelor – drug interactions related to CYP3A (AstraZeneca table) 


