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No currently 

approved  

antiplatelet agents 

specifically target      

Adhesion  

Most approved  

antiplatelet agents 

affect different 

aspects of platelet 

Activation 

GP IIb/IIIa inhibitors 

inhibit  the  “f inal  

common  pathway,” 

Aggregation 

Platelet-Mediated Thrombosis Targets 

Meadows et al. Circulation Res. 2007;100:1261-1275 
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Aspirin 

ticlopidine, 

clopidogrel,  

prasugrel, 

ticagrelor 
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Receptor 

abciximab, 

eptifibatide, 

tirofiban 

GP IIb/IIIa 

Receptor 

GP = glycoprotein; vWF = von Willebrand factor; ADP = adenosine diphosphate; TX = thromboxane. 
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Desai NR, Bhatt DL. JACC CV int. 2010;3:571-83 

Antiplatelet Agents  
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Aspirin is Effective in Acute 

Coronary Syndromes 
NSTE-ACS STEMI 

Lancet 1988;2:349-60 Cairns JA et al. NEJM 1985;313:1369-76 
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Patras University Hospital CURE Trial Investigators. N Engl J Med 2001;345:494–502. 
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Placebo + Aspirin*  

(n = 6303) 

11.4% 

Clopidogrel + Aspirin* 

(n = 6259) 

  9.3% 

P<0.001 

20%↓ 

* In combination with standard therapy 

CURE 
12,562 pts with NSTE-ACS were treated with aspirin and randomized 

to clopidogrel vs. placebo and followed for up to 12 months  

Primary endpoint = CV Death, MI, or Stroke  



Patras University Hospital 

25,086 pts with ACS 

(UA/NSTEMI 70.8%, STEMI 29.2%) undergoing early 

invasive management randomized to clopidogrel double-

dose (600 mg then150 mg/d x 7d then 75 mg/d)                

vs standard dose (300 mg then 75 mg/d) for 30 days 
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) Standard dose Double dose

HR [95%CI] =  

0.94 [0.84-1.07] 

P=0.37 

HR [95%CI] =  

1.14 [0.92-1.40] 

P=0.22 

P for interaction = 0.03 

HR [95%CI] =  

0.85 [0.74-0.99] 

P=0.04 

Mehta S et al. NEJM 2010;363:930-42 and Lancet 2010;on-line 
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Clopidogrel 

   Standard 

N=12,566  

Double 

N=12,520 

Hazard 

Ratio 

95% CI P 

TIMI Major1 1.3 1.7 1.23 1.06-1.54 0.03 

CURRENT Major2 2.0 2.5 1.25 1.05-1.46 0.01 

CURRENT Severe3 1.6 1.9 1.22 1.01-1.47 0.04 

CURRENT Minor 4.3 5.1 1.18 1.05-1.33 0.01 

Fatal 0.1 0.1  1.07 0.53-2.16 0.85 

ICH 0.05  0.03  0.67 0.19-2.37  0.53 

RBC  transfusion  ≥  2U 1.7  2.2 1.28 1.07-1.54 0.01 

CABG-related Major 0.9 1.0 1.09 0.84-1.40 0.53 

Clopidogrel Double vs Standard  

Dose: Bleeding Overall Population 

1 ICH, Hb drop ≥5  g/dL (each unit of RBC transfusion counts as 1 g/dL drop) or fatal; 2 Severe bleed + disabling or intraocular                 

or requiring transfusion of 2-3 units; 3 Fatal  or  ↓Hb ≥5  g/dL, sig hypotension + inotropes/surgery, ICH or txn of ≥4  units 

Mehta S et al. NEJM 2010;363:930-42 
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Metabolism of P2Y12 Receptor Blockers  

Schomig A. NEJM  361;11:1108-11 
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Study Design 

Double-blind 

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

ASA 

PRASUGREL 

60 mg LD/ 10 mg MD 

CLOPIDOGREL 

300 mg LD/ 75 mg MD 

1o endpoint:   CV death, MI, Stroke 

2o endpoints:  CV death, MI, Stroke, Rehosp-Rec Isch 

   CV death, MI, UTVR 

    Stent Thrombosis (ARC definite/prob.)  

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds 

Key Substudies: Pharmacokinetic, Genomic 

Median duration of therapy – 12 months 

N= 13,600 *Except STEMI 
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PLATO Study Design 

Primary endpoint: CV death + MI + Stroke  

Primary safety endpint: Total major bleeding 

6–12-month exposure (median 9 mos) 

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) or STEMI (if primary PCI) 

Clopidogrel-treated or -naive; 

randomised within 24 hours of index event  

(N=18,624) 

Note: ASA 325 mg load, then 75-100 mg QD (325 mg x6 mo permitted if stented  

Wallentin L et al. NEJM 2009;361:1045-57 
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PLATO: primary endpoint: 
K-M estimate of time to major CV event  
(composite of CV death, MI or stroke) 

No. at risk 

Clopidogrel 

Ticagrelor 
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(HR, 0.84; 95% CI, 0.77-0.92; P<0.001)  

Clopidogrel 

Ticagrelor 

Wallentin L, et al. N Engl J Med. 2009;361:1045. 
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Wallentin L, et al. N Engl J Med. 2009;361:1045. 
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PLATO Asian substudy 
Net clinical benefit of ticagrelor vs 

clopidogrel in Asian ACS patients 

 
Hyun-Jae Kang,et al 
AHA, Dallas, 2013  
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Antiplatelet Therapy 

Patients with definite UA/NSTEMI at medium or high risk and in whom 

an initial invasive strategy is selected should receive dual antiplatelet 

therapy on presentation. (Level of Evidence: A) Aspirin should be 

initiated on presentation. (Level of Evidence: A) The choice of a 

second antiplatelet therapy to be added to aspirin on presentation 

includes 1 of the following (note that there are no data for therapy 

with 2 concurrent P2Y12 receptor inhibitors, and this is not 

recommended in the case of aspirin allergy): 
 

Before PCI: 

• Clopidogrel (Level of Evidence: B); or 

• Ticagrelor (Level of Evidence: B); or 

• An IV GP IIb/IIIa inhibitor. (Level of Evidence: A) IV eptifibatide and 

tirofiban are the preferred GP IIb/IIIa inhibitors. (Level of Evidence: B) 
 

At the time of PCI: 

 Clopidogrel if not started before PCI (Level of Evidence: A); or 

 Prasugrel (Level of Evidence: B); or  

 Ticagrelor (Level of Evidence: B); or  

 An IV GP IIb/IIIa inhibitor. (Level of Evidence: A) 

I I I IIa IIa IIa IIb IIb IIb III III III I I I IIa IIa IIa IIb IIb IIb III III III I I I IIa IIa IIa IIb IIb IIb III III III IIa IIa IIa IIb IIb IIb III III III 

Modified 

2012 

See 

recommendation 

for LOE 
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Recent guidelines published by the ESC and the 

ACCF/AHA: an evidence-based rationale  for 

antiplatelet treatment 
 

Rapid evolution of treatment options  

antiplatelet therapy management quite complex  

 

Successful implementation of practice guidelines 

incorporating new treatments into practice 

challenging.  



Implementation of new evidence-based and 

guideline-recommended treatments in real life: 

possibly result in better survival of ACS patients. 

 

Temporal and geographic variations in guideline 

therapy adherence is well appreciated. 

 

 Although early use of clopidogrel therapy has 

increased over time, a significant proportion of 

eligible patients still does not receive the evidence-

based therapy.  

 

More pronounced for the novel antiplatelet agents-

prasugrel and ticagrelor?? 



 GReek AntiPlatelet rEgistry (GRAPE),  

 

Initiated on January 2012, Patras University 

Hospital/8 PCI centers/supported by HCS 

 

represents the ‘real life’ experience 

incorporating –for the first time-the contemporary 

use of all the 3 oral P2Y12 inhibitors (clopidogrel, 

prasugrel and ticagrelor).  

 

Recruitment completed (7/2013) n=2047 





 

Decision-making algorithm  

 
To determine eligibility to clopidogrel, prasugrel 

and ticagrelor,  

 

initially,  

 

according to the presence of contraindications 

(CON) and certain special warnings and 

precautions (SWP) -considered as the most 

important clinically- for each agent as reported by 

European Medicines Agency.   
 



Eligibility criteria for P2Y12 inhibitor selection 



P2Y12 inhibitor selection was 

considered as  

 

appropriate if patients were eligible to 

the actual P2Y12 inhibitor used,  

 

less preferable if patients eligible to 

ticagrelor and/or prasugrel received 

clopidogrel and  

 

inappropriate for all the other cases.   
 



Appropriateness of overall P2Y12 inhibitor selection initially and at discharge. 



Alexopoulos D, et al.  Intern J Cardiol 2013;168:5329 

Appropriateness of each P2Y12 inhibitor selection initially 

and at discharge. 
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Overall use of P2Y12 inhibitors was 
almost universal (99.7-99.9%) both 
initially and at discharge.  
 
Clopidogrel was the most frequently 
selected agent initially while at 
discharge, the majority of patients 
received a novel agent.  
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Prevalence of contraindications/ 
special warnings and precautions 
(CON/SWP) for clopidogrel, 
prasugrel and ticagrelor use:  
 
not adequately studied  
 
might affect P2Y12 inhibitor choice  
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Randomized studies (CURE, TRITON TIMI38, 
PLATO):  
 
excluded patients with many of the 
CON/SWP for these agents mainly because 
of  the accompanying increased risk of 
bleeding 
 
no report on the prevalence of these 
characteristics on populations screened 



2013;78:180 
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Prevalence of CON/SWP for use of P2Y12 inhibitors  

N=1280 

Clopidogrel Prasugrel Ticagrelor 

CON 

-Hypersensitivity  1(0.1) 0(0) 1(0.1) 

-Active pathological bleeding  4(0.3) 4(0.3) 4(0.3) 

-Previous stroke/TIA  NA 45(3.5) ΝA 

-History of intracranial hemorrhage  ΝΑ NA 6(0.5) 

-Severe hepatic impairment (Child 

Pugh class C)  

0(0) 0(0) NA 

-Moderate or severe hepatic 

impairment (Child Pugh class B or C) 

ΝΑ NA 1(0.1) 
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Prevalence of CON/SWP for use of P2Y12 inhibitors  (continued) 

N=1280 

Clopidogrel Prasugrel Ticagrelor 

SWP 

-Age ≥75 years ΝΑ 229 (17.9) ΝΑ 

-Weight< 60Kg  NA 45 (3.5) NA 

-Moderate hepatic impairement 

(Child Pugh class B) 

1(0.1) 1(0.1) ΝΑ 

-Galactose intolerance, Lapp 

lactase deficiency, glucose-

galactose malabsorption  

2(0.2) 2(0.2) ΝΑ 

-Renal impairment (CrCl<60ml 

including hemodialysis)  

211(16.5) 211(16.5) 211(16.5) 

-Recent stroke (<7 days) 4(0.3) ΝΑ 4(0.3) 
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 Prevalence of CON/SWP for use of P2Y12 inhibitors  (continued) 

N=1280 

Clopidogrel Prasugrel Ticagrelor 

SWP 

-History of asthma/COPD NA NA 65(5.1) 

-Increased risk of bradycardiac events NA NA 10(0.8) 

-History of hyperuricaemia, gouty arthritis, uric acid 

nephropathy 

NA NA 81(6.3) 

-Coadministration with strong CYP3A4 inducers  NA NA 6(0.5) 

-Coadministration with moderate/strong CYP2C19 

inhibitors  

242(18.9) NA NA 

Conditions related to increased bleeding risk 

-Recent trauma/surgery 4(0.3) 4(0.3) 4(0.3) 

-Recent/recurrent GI bleeding 13(1.0) 13(1.0) 13(1.0) 

-Lesions with a propensity to bleed (e.g. 

intraocular, intracranial, cancer, active 

ulcer/gastritis, ischemic colitis, inflammatory bowel 

disease) 

74(5.8) 74(5.8) 74(5.8) 
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Prevalence of CON/SWP for use of P2Y12 inhibitors  (continued) 

N=1280 

Clopidogrel Prasugrel Ticagrelor 

SWP 

Co-medication related to increased bleeding risk  

In hospital e.g. IIb/IIIa inhibitor, 

thrombolytic agent, oral 

anticoagulant  

160(12.5) 306(23.9) 306(23.9) 

-in hospital oral anticoagulant 7(0.5) 7(0.5) 7(0.5) 

At discharge e.g. NSAIDs, oral 

anticoagulant, LMWH 

51(4.0) 51(4.0) 51(4.0) 

-at discharge oral anticoagulant 49(3.8) 49(3.8) 49(3.8) 



At least 1 CON 

Clopidogrel 5(0.4%) 

Prasugrel  49(3.8%) 

Ticagrelor 12(0.9%) 

Patients with CON/SWP to all the 3 P2Y12 inhibitors were prescribed with descending 
frequency clopidogrel, ticagrelor and prasugrel 

Prevalence of at least 1 CON/SWP and the prescription rates at discharge for 

each P2Y12 inhibitor.  
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Distribution of patients according to the number of C/SWP for 
each P2Y12 inhibitor 
 
 

At least 1 CON/SWP for use was less prevalent for clopidogrel  (45.8%) than 
prasugrel (49.1%) or ticagrelor (48.8%). Significantly more patients had a high 

number (≥3) CON/SWP for use of prasugrel than clopidogrel or ticagrelor.  



Prevalence of at least 1 C/SWP concerning safety 
or efficacy  

 

Venn diagram showing the prevalence of at least 1 C/SWP for each 
P2Y12 inhibitor concerning safety (A) and efficacy (B) separately  

 

A B 



Intern J Cardiol  2013;168:4566 
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Availability of 3 oral P2Y12 inhibitors  
 
Different efficacy and safety profile 
along with contraindications and special 
warnings and precautions for use  
 
in-hospital switching  
 

Lack of a PCI indication at the early 
phase of hospitalization may also lead to 
selection of clopidogrel initially, with 
a novel P2Y12 inhibitor indication 
appearing at a later stage.   
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Switching from clop to pras or tic: 
an alternative for clinical settings in 
which the novel agents have shown to be 
more beneficial compared with clop. 
 
Switching from the novel P2Y12 inhibitors 
to clop: 
for patients in whom the former are 
either contraindicated or special 
warnings and precautions for their use 
exist.    
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Prevalence of in-hospital P2Y12 inhibitors use and switching.  

Switching occurred mostly in the form of changing from clopidogrel to 

ticagrelor (50.3%) or prasugrel (40.1%).  





 

 Xanthopoulou et al. Intern J Cardiol 2014  

  

Incidence of in-hospital bleeding by BARC type and transfusions. 



 

Xanthopoulou et al. Intern J Cardiol 2014  

 

Multivariate predictors of in-hospital BARC type≥2 bleeding events. 
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In-hospital bleeding rates in propensity matched pairs of 

patients who were clopidogrel-treated or novel P2Y12 

inhibitor-treated (n=552) 

 Clopidogrel Novel P2Y12 

inhibitor 

P value 

Bleeding BARC type 1  16(2.9) 29(5.3) 0.07 

Bleeding BARC type ≥2  15(2.7) 33(6.0) 0.01 

Bleeding BARC type ≥2 

access site related 

4(0.7) 15(2.7) 0.02 

Bleeding BARC type ≥2 

non access site related 

11(2.0) 18(3.3) 0.2 

Transfusion 5(0.9) 9(1.6) 0.2 
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In-hospital bleeding rates in propensity matched pairs of 

patients who were ticagrelor or prasugrel-treated (n=329) 

 Ticagrelor Prasugrel P value 

Bleeding BARC type 1  25(7.6) 19(5.8) 0.4 

Bleeding BARC type ≥2  21(6.4) 12(3.6) 0.2 

Bleeding BARC type ≥2 

access site related 

10(3.0) 7(2.1) 0.5 

Bleeding BARC type ≥2 

non access site related 

11(3.3) 5(1.5) 0.2 

Transfusion 4(1.2) 3(0.9) 0.7 





Platelet reactivity during ticagrelor maintenance therapy: a patient-

level data meta-analysis  

Dimitrios Alexopoulos, MD,* Ioanna Xanthopoulou, MD,* Robert F. Storey, 

MD,† Kevin P. Bliden, BS, ‡ Udaya S. Tantry, PhD, ‡ Dominick J. 

Angiolillo, MD, PhD,§  Paul A. Gurbel, MD‡ 

Age and BMI positively 

affected PR, with every 

increase in decade and 5 

units of BMI resulting in 7.9% 

and 4.1% increase in PR, 

respectively.   

 

Current smoking status 

negatively affected PR with 

13.7% decrease in PR in 

current smokers, compared to 

non-smokers.  

N=445 
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Dr Adeel Shahzad 

Dr Rod Stables (PI) 

Liverpool Heart and Chest Hospital 

Liverpool, UK 

How Effective are 

Antithrombotic Therapies in PPCI 
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Characteristic Bivalirudin (%) Heparin (%) 

P2Y12 use  -  Any 99.6 99.5 

                    -  Clopidogrel 11.8 10.0 

                    -  Prasugrel 27.3 27.6 

                    -  Ticagrelor 61.2 62.7 

GPI use 13.5 15.5 

Radial arterial access 80.3 82.0 

PCI performed 83.0 81.6  
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ESC Guidelines on myocardial 
revascularization 2010 
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Randomized Trials of DES DAPT Duration 
Trial Pts Duration test Randomization 1° EP 
   

Prolonged DAPT studies 
 

DES Late 5,405 1 vs. 4.5 yrs  A vs. A+C CD/MI/CVA 

 DES  Superiority BARC 2,3,5 bleed 
 

PRODIGY N=1,800 6 mos vs. 2 yrs A vs. A+C D/MI/CVA 

 DES, BMS  Superiority 
 

ARCTIC-Interruption N=2,126 1 vs. 1.5-2.5 yrs A vs. A+C>>P D/MI/ST/Urev/CVA 

 DES  Superiority 
 

DAPT N=20,645 1 vs. 2.5 yrs* A+P vs DAPT  D/MI/CVA 

 (15,245 DES)   (clop or pras) ST, Bleeding 

 (5,400 BMS)  NI and Sup  

Abbreviated DAPT studies 
 

EXCELLENT N=1443  6 vs. 12 mos   A  vs. A+C D/MI/TVR 

 SES and EES   Noninferiority 
 

ISAR-SAFE N=6,000 6 vs. 12 mos* A+P vs. A+C  D/MI/CVA/ 

 DES  Noninferiority ST/TIMI MB 
 

ITALIC N=3,700  6 vs. 12 mos  A  vs. A+C  D/MI/CVA/ 

 EES   Noninferiority  Urg Revasc/MB 
 

OPTIMIZE N=3,120  3 vs. 12 mos  A  vs. A+C  D/MI/CVA/MB 

 ZES   Noninferiority   
     

 

*Plus a 3 month washout period 
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CONCLUSIONS 

 Novel antiplatelet agents are 

increasingly used in ‘real world’ 

 

 Contra’s are rare, though 

SWP are common- for clop too 

 

 Switching occurs frequently 
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CONCLUSIONS 

 Overall actionable bleeding (BARC≥2) 

is low 

 

 No difference in in-hospital bleeding 

between ticagrelor and prasugrel 

 

 Persistent benefit of ticagrelor over 1 

year treatment 


