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Ischemic / Bleeding risk in East Asians 

 East Asians have a different Ischemic/Bleeding threshold, compared to Westerns 

 East Asian paradox 

  Higher clopidogrel resistance, BUT with Lower ischemic events. 

 East Asians are more prone to Bleeding events 

J Kang, HS Kim. Kor Circ J 2018, Levine GL et al. Nature Rev Cardiol 2014., Jeong YH, et al. Science Bulletin 2019. 



Racial difference in the ischemic/bleeding threshold 

Individual patient level, landmark meta-analysis of 7 RCTs 

DES LATE 
12m (n=2514)  

vs. 

24m (n=2531) 

EXCELLENT 
6 m (n=722) 

vs. 

12 m (n=721) 

ITALIC 
6m (n=953) 

vs. 

24m (n=941) 

SECURITY 
6m (n=682)  

vs. 

12m (n=717) 

PRODIGY 
6m (n=751) 

vs. 

24m (n=750) 

RESET 
3m (n=1059) 

vs. 

12m (n=1058) 

OPTIMIZE 
3m (n=1563) 

vs. 

12m (n=1556) 

Asian (n=8605) Non-Asian (n=7913) 

Short duration DAPT 

n=4295 

Long duration DAPT 

n=4310 

Short duration DAPT 

n=3949 

Long duration DAPT 

n=3964 

7 Randomized Clinical Trials 

J Kang, HS Kim et al. Thrombosis and Haemostatsis 2019 Seoul National University Hospital Cardiovascular Center 



Racial difference in the ischemic/bleeding threshold 

Individual patient level, landmark meta-analysis of 7 RCTs 

 - Ischemic outcomes and Bleeding outcomes from time of randomization 

 - Analysis by Race 

J Kang, HS Kim et al. Thrombosis and Haemostatsis 2019 Seoul National University Hospital Cardiovascular Center 



Racial difference in the ischemic/bleeding threshold 

Individual patient level, landmark meta-analysis of 7 RCTs 

 - Ischemic outcomes and Bleeding outcomes from time of randomization 

 - Analysis by DAPT duration and Race 

 - Bleeding events significantly increased by prolonged DAPT, only in Asians!  

< Ischemic outcomes > < Bleeding outcomes > 



Racial difference in the ischemic/bleeding threshold 

Individual patient level, landmark meta-analysis of 7 RCTs 

 - Probability Risk Ratio of Bleeding to Ischemia 

 - Calculated as “ Bleeding risk / Ischemic risk “ 

“Asians have a higher ‘probability risk 

ratio’ compared to Non-Asians.” 
 (Asians are more prone to bleeding events) 

J Kang, HS Kim et al. Thrombosis and Haemostatsis 2019 Seoul National University Hospital Cardiovascular Center 
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New generation P2Y12 inhibitors in East Asians 



Results from the TRITON TIMI 38 / PLATO trials 
   - Primary endpoint : Cardiovascular Death, Myocardial Infarction, Stroke 

“Both agents proved efficacy and safety outcomes, mainly in the Western population” 

New generation P2Y12 inhibitors in East Asians 

Seoul National University Hospital Cardiovascular Center 



New generation P2Y12 inhibitors in East Asians 

Results from the PHILO RCT 
   - An Asian Mirror study of the PLATO trial 

   - Absence of the beneficial effect of Ticagrelor, rather a positive HR (hazardous for Ticagrelor!) 

S Goto et al. Circ J. 2015;79:2452 Seoul National University Hospital Cardiovascular Center 



Analysis of the KAMIR-NIH 
 - 13,707 consecutive AMI patients, a Nationwide Prospective registry of AMI patients. 

J Kang, JK Han, HS Kim et al. Thromb Haemost. 2018;118(3):591 

New generation P2Y12 inhibitors in East Asians 

Seoul National University Hospital Cardiovascular Center 



Analysis of the KAMIR-NIH 
 - 13,707 consecutive AMI patients, a Nationwide Prospective registry of AMI patients. 

 - Highly distinct baseline characteristics between patients using clopidogrel, ticagrelor and prasugrel. 

J Kang, JK Han, HS Kim et al. Thromb Haemost. 2018;118(3):591 
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Analysis of the KAMIR-NIH 
 - 13,707 consecutive AMI patients, a Nationwide Prospective registry of AMI patients. 

 - Highly distinct baseline characteristics between patients using clopidogrel, ticagrelor and prasugrel. 

J Kang, JK Han, HS Kim et al. Thromb Haemost. 2018;118(3):591 

New generation P2Y12 inhibitors in East Asians 

Seoul National University Hospital Cardiovascular Center 



Results from the KAMIR-NIH 
 - 13,707 consecutive AMI patients, a Nationwide Prospective registry of AMI patients. 

 - Primary endpoint : MACCE (Cardiac death, MI, stent thrombosis, stroke), Major bleeding 

 - Crude outcome analysis 

     Can AP and AT decrease events compared to AC ? Which may neutralize the increased bleeding risk? 

New generation P2Y12 inhibitors in East Asians 

J Kang, JK Han, HS Kim et al. Thromb Haemost. 2018;118(3):591 Seoul National University Hospital Cardiovascular Center 



Results from the KAMIR-NIH 
 - 13,707 consecutive AMI patients, a Nationwide Prospective registry of AMI patients. 

 - Primary endpoint : MACCE (Cardiac death, MI, stent thrombosis, stroke), Major bleeding 

 - Crude outcome 

     Can AP and AT decrease events compared to AC ? Which may neutralize the increased bleeding risk? 

New generation P2Y12 inhibitors in East Asians 

AP vs. AC: HR 1.02, 95% CI 0.59-1.74, p=0.953 

AT vs. AC: HR 0.91, 95% CI 0.61-1.36, p=0.655 

AT vs. AP: HR 0.90, 95% CI 0.48-1.69, p=0.740 

AP vs. AC: HR 2.14, 95% CI 1.53-2.99 , p<0.001 

AT vs. AC: HR 2.26, 95% CI 1.73-2.95, p<0.001 

AT vs. AP: HR 1.06, 95% CI 0.73-1.53, p=0.767 

After multivariate analysis, the beneficial effect of new generation 

P2Y12 inhibitors to decrease MACCE was neutralized, while the 

bleeding risk was still high. 

J Kang, JK Han, HS Kim et al. Thromb Haemost. 2018;118(3):591 Seoul National University Hospital Cardiovascular Center 



Results from the KAMIR-NIH 
 - 13,707 consecutive AMI patients, a Nationwide Prospective registry of AMI patients. 

 - Primary endpoint : MACCE (Cardiac death, MI, stent thrombosis, stroke), Major bleeding 

 - PSM analysis  

    : showed NO DECREASE in ischemic events, with a INCREASE in bleeding events, 

      by both ticagrelor and prasugrel.  

New generation P2Y12 inhibitors in East Asians 

J Kang, JK Han, HS Kim et al. Thromb Haemost. 2018;118(3):591 Seoul National University Hospital Cardiovascular Center 



Reduced dose of new generation P2Y12 inhibitors may be a breakthrough 

Results from the PRASFIT-ACS trial 
 - Efficacy outcomes similar to the TRITON-TIMI38 trial despite 1/3 dose of prasugrel 

Wiviott S et al.  NEJM 2007;357:2001-2015, Saito S et.al. Circ J. 2014;78(7):1684-92 

New generation P2Y12 inhibitors in East Asians 



Great expectations of the results from the HOST-RP-ACS trial 
 - low dose prasugrel in Korean patients. 

 - RCT of ~3,400 ACS patients, enrolled finished, in clinical follow-up.  

 - First report expected in mid 2020 

New generation P2Y12 inhibitors in East Asians 
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Ischemic and bleeding risk in East Asians 

 How can we assess the ischemic and bleeding risk in East Asians? 

 Previous scores include the DAPT score, PRECISE-DAPT score, and the PARIS score 

 Are these scores applicable to East Asians? 

Setting Predicted Outcome 
Development 

cohort 
Validation cohort 

Number of 
variables 

DAPT 

PCI patients in 
DAPT event free for 

12 mon 

Ischemic/Bleeding endpoints 
between 12-30 months 

DAPT RCT (11648 
pts) 

C Index: 0.64 for 
ischemic and 

bleeding 

5 clinical 
3 procedural 

PARIS 
PCI patients on 

DAPT 

Ischemic/Bleeding endpoints 
at 24 months after PCI 

4190 multicenter 
registry 

0.65 for ischemia / 
0.64 for bleeding 

Thrombotic: 6 
clinical 

Bleeding: 6 clinical 

PRECISE-
DAPT 

PCI patients on 
DAPT 

Bleeding events at 12 
months after PCI 

14963 patients of 
pooled RCTs 

0.66 5 clinical 

JAMA. 2016;315(16):1735-1749, Lancet. 2017;389(10073):1025-1034, JACC 2016;67(19):2224-2234 





Discriminative value of Previous scores: Based on the Grand-DES registry 
  

                   DAPT score                     PRECISE-DAPT score                       PARIS score 

AUC: 0.496  

(0.452-0.540) 

AUC: 0.579 

(0.544-0.614) 

AUC: 0.617 

(0.577-0.658) 

AUC: 0.587 

(0.553-0.622) 

AUC: 0.619 

(0.577-0.661) 

AUC: 0.609  

(0.570-0.648) 

Ischemic events Ischemic events Ischemic events 

Bleeding events Bleeding events Bleeding events 

Ischemic and bleeding risk in East Asians 



Proposal of a new Asian score 

 Uniquely for East-Asians 

 



Proposal of a new Asian score for Ischemia/Bleeding score 

 In real world East Asian patients receiving PCI with 2nd generation DESs, 

 To assess both ischemic risk and bleeding risk 

 To assess HBR patients 

 To evaluate the optimal DAPT strategy for PCI patients (escalation, de-escalation of DAPT strategy) 

  Better than current scoring systems 

 With a clinically applicable scoring system.   

The A-DAPT score 

(Asian Dual Antiplatelet Therapy Score) 



 The ADAPT score 

 Derived from the ‘Grand DES registry’ 

 Validated in the HOST-ASSURE, NIPPON RCT pooled cohort  

J Kang, HS Kim et al. Thrombosis and Haemostatsis 2019 in press 

KW Park, HS Kim. JACC Cardiovasc Interv. 2013  

M Nakamura. JACC Cardiovasc Interv. 2017 

Validation 

Proposal of a new Asian score for Ischemia/Bleeding score 

Seoul National University Hospital Cardiovascular Center 



The ADAPT score 

 Model for the 

       Ischemic  

       ADAPT score 

 

 

 Model for the  

      Bleeding  

      ADAPT score 

* Best cutoff value of “3” for both scores 

J Kang, HS Kim et al. Thrombosis and Haemostatsis accepted 



The ADAPT score 

 Calculation of a “Net ADAPT score” 

 (Ischemic ADAPT score) – (Bleeding ADAPT score) 

 Well-plotted with the ‘estimated net event probability’, with a crossing point around the ‘Net ADAPT score =0’ 

 ‘Net ADAPT score > 0’ denotes a higher ‘ischemic risk’, with a need of HIGHER intensity antiplatelet therapy 

 ‘Net ADAPT score < 0’ denotes a higher ‘bleeding risk’, with a need of LOWER intensity antiplatelet therapy 

* Crossing point 

J Kang, HS Kim et al. Thrombosis and Haemostatsis accepted 



The ADAPT score 

 Validation cohort (HOST-ASSURE, NIPPON RCT pooled cohort) 

 Moderate discriminative value with the ROC curve  Well-plotted Net-ADAPT score 

J Kang, HS Kim et al. Thrombosis and Haemostatsis accepted 



J Kang, HS Kim et al. Thrombosis and Haemostatsis accepted 

The ADAPT score 

 Validation cohort (HOST-ASSURE, NIPPON RCT pooled cohort) 

 Moderate discriminative value with the ROC curve  Well-plotted Net-ADAPT score 

The ADAPT score is 

#. A unique ‘Asian oriented’ scoring system 

#. In real-world patients receiving PCI with 2nd generation DESs. 

#. Can evaluate both ischemic and bleeding risk. 

#. Can integrate ischemic and bleeding risks to guide optimal antiplatelet therapy intensity. 



Ischemic and Bleeding risk in East Asians 

 East Asians have a distinct ischemic/bleeding trade-off compared to the Western population. 

 Lower ischemic risk with a higher bleeding risk 

 Therefore, high bleeding risk is a very important issue in East Asians. 

 

 New generation P2Y12 inhibitors should be prescribed with caution in East Asians. 

 A lower dose may be a feasible strategy to maintain efficacy and minimize bleeding events.  

 

 The ‘ADAPT score’ can be used to assess the ischemic and bleeding risk of an individual, and the 

Net-ADAPT score can be used to guide optimal DAPT therapy. 



Thank you for your attention! 


