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P2Y12 inhibitors in real clinical practices 

3 
Am J Cardiol 2015;115:1502-1506, Int J Cardiol 2016;215:193–200. 

In the U.S. 

■ Clopidogrel, 72% (n = 46,864) 

□ Prasugrel, 20% (n = 12,596) 

■ Ticagrelor, 8% (n = 5,140) 

In Korea 
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Treatment Paradox of Potent P2Y12 inhibitors in 

“Real Clinical Practice” 

In a real-world practice, there was an underutilization of potent P2Y12 inhibitors which 

was more pronounced in higher-risk subsets. 

Int J Cardiol 2016;215:193–200. 
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Ethnic Differences of Ticagrelor 

Int J Clin Pharmacol Ther. 2014;52:478-91. 

33% ~ 48% higher plasma concentration in 

Japanese compared with Caucacian. 

After adjusting body weight, 20% of difference still 

persists. 
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Ticagrelor 90mg vs. 60mg in PEGASUS 

J Am Coll Cardiol 2016;67:1145–54 

Ticagrelor 60mg bid achieved similar PD efficacy despite 

lower plasma concentration vs. Ticagrelor 90mg bid. 
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Bleeding Risks Associated With P2Y12 Inhibitors 

7 
N Engl J Med 2015;372:1791-800. 

Higher Platelet Inhibition = Higher Bleeding Risks 
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Factors related to ischemic/bleeding risks 

High ischemic risk = High bleeding risk 

J Am Coll Cardiol. 2016;68:1082-115; 
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Impact of MI vs. Bleeding on mortality 

9 
Eur Heart J. 2017;38:804-10. 

MI  

= BARC 3b  

= TIMI Major  

= GUSTO severe  

= PLATO Major 
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Temporal Trends in the Incidence and In-Hospital 

Mortality of AMI in Western and Asian Countries 

10 
Circ J 2017;81:520-528 
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CHF After AMI: a Lost Battle 

J Am Heart Assoc. 2016;5:e002667, J Am Heart Assoc. 2017;6:e005277. 

In-hospital (fully colored bars) and 

Post-AMI discharge (light-colored bars) heart failure 

1 year mortality 
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How to Prevent CHF after AMI 

12 

Infarction Wound Healing Infarct Expansion & 
Pathologic remodeling 
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Platelet Inhibition and LV Remodeling 

13 
Arterioscler Thromb Vasc Biol. 2011;31:834-841. 
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14 
Thromb Haemost. 2017 Feb 2. e-pub. 

Primary Endpoint: 

 the prevalence of LVR in relation to quartile 

distribution of platelet reactivity measured by PRU.  

 

Secondary Endpoints:  

1) the correlation between prevalence of LVR and 

inflammatory marker indicated by hs-CRP;  

2) the determinants of adverse LVR; and  

3) performance of different models associated with 

LVR. 
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Prevalence of LV Remodeling 
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Thromb Haemost. 2017 Feb 2. e-pub. 

A. PRU criteria  B. hs-CRP criteria 
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Predictors of LV Remodeling 

Thromb Haemost. 2017 Feb 2. e-pub. 
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Myocardial Damage vs. Healing 

17 
Thromb Haemost. 2017 Feb 2. e-pub. 
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Summary of the REMODELING study 

Enhanced levels of platelet activation and inflammation 

determined the incidence of adverse LV expansion after STEMI.  

 

Combining the measurements of these risk factors increased risk 

stratification of LVR.  

 

The role of intensified antiplatelet therapy in wound healing of 

infarcted myocardium is under investigation in the HEALING-AMI 

trial. 

19 
Thromb Haemost. 2017 Feb 2. e-pub. 



PCI in Patients at Hypercoagulable Condition 

20 

Arterial Thrombosis 

 Antiplatelet 

Venous Thrombosis 

 Anticoagulation 

Atrial Fibrillation 

 Arterial + Venous Thrombosis 

 Antiplatelet + Anticoagulant 

Platelet Rich vs. Fibrin Rich 



Risk of Bleeding With Single, Dual, or Triple Therapy  

21 
Arch Int Med 2010;170:1433-1441. 

Bleeding Risk Reduction 

1. OAC  NOAC 

2. Anticoagulant + Single antiplatelet agent 

3. Lower dose NOAC 
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Cross-talk Between Platelet Activation and Coagulation in AF 

Korean Circ J 2016;Dec 29, e-pub. 
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Omission of ASA: WOEST 

Lancet 2013;381:1107-15. 



Antithrombotic Therapy in MI Patients 

24 
Eur Heart J 2016;37:2893–2962. 
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PIONEER AF-PCI 

N Engl J Med. 2016;375:2423-2434. 

Safety Endpoint Efficacy Endpoint 

Group 1: Rivaroxaban 15 (10)mg qd + Clopidogrel/Ticagrelor/Prasugrel for 12 months 

Group 2: Rivaroxaban 2.5 mg bid + DAPT for 1, 6, or 12 months  Rivaroxaban 15 (10) mg qd + ASA for the remain 

Group 3: OAC + DAPT for 1, 6, 12 months  OAC + ASA for the remain 



GEMINI-ACS-1 

26 
Lancet. 2017 Mar 17. e-pub, 
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GEMINI-ACS-1 

Safety Endpoint Efficacy Endpoint 

HR=1.06 (95% CI=0.77-1.46);  

P=0.7316 

HR=1.09 (95% CI 0.80-1.50);  

P=0.5840 

Lancet. 2017 Mar 17. e-pub, 

ASA 

Rivaroxaban 
ASA 

Rivaroxaban 
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GEMINI-ACS-1: Analysis by P2Y12 Strata 

Lancet. 2017 Mar 17. e-pub, 

Safety Endpoint Efficacy Endpoint 

Ticagrelor + ASA = 3.9%; 

Ticagrelor + Rivaroxaban = 4.7%;  

Clopidogrel + Rivaroxaban = 5.4%; and  

Clopidogrel + ASA = 5.9% 

Rivaroxaban/Clopidogrel 

Rivaroxaban/Ticagrelor 

ASA/Clopidogrel 

ASA/Ticagrelor 



GEMINI-ACS-1: 30-day Landmark Analysis 

29 
Lancet. 2017 Mar 17. e-pub, 

Efficacy Endpoint 



Summary 

1. Potent platelet inhibitors are underutilized in Korean MI patients. 

2. This may be mainly due to the fear of the inherent bleeding risk by 
potent platelet inhibition. 

3. Korean MI patients have a similar in-hospital mortality with Western 
patients, which underlines more wide acceptance of potent P2Y12 
inhibitors. 

4. Enhanced platelet inhibition may prevent the development of heart 
failure after MI. 

5. Low dose rivaroxaban with a P2Y12 inhibitor may be a possible option 
for MI patients at hypercoagulable state. 

6. Potent platelet inhibition definitely reduced a ischemic risk and 
increased a bleeding risk in MI patients. 
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Conclusion 

• Historical clopidogrel based DAPT may be a decent 

antiplatelet agent, but high proportion of Korean MI 

patients need a better antiplatelet care. 
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