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Basics of DAPT 

1. Whenever you intensify or prolong the 

duration of DAPT to reduce the risk of 

ischemia, there is a bleeding tax to pay.  
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Lancet 2015 

10 RCT 

31,666 pts 
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Prolonged DAPT: MI and ST 

Palmerini et al; Lancet 2015 

ST 

MI 



Seoul National University Hospital Cardiovascular Center 

DAPT and bleeding 

Palmerini et al; Lancet 2015 
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Basics of DAPT 

1. Whenever you intensify or prolong the 

duration of DAPT to reduce the risk of 

ischemia, there is a bleeding tax to pay.  

2. Each individual’s risk of ischemia and 

bleeding is different 
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NET HARM  

LONG DAPT 

PRECISE DAPT         <25 ≥25 

Ischemia (MI, Def. ST, Stroke, TVR) 

Bleeding (TIMI major or minor) 

NET BENEFIT OF LONG DAPT 
Ischemia= –1·53%  p= 0.007  NNT=65 

Bleeding= +0.14%  p=0.45 

Ischemia: +1.41%  p=0.48  

Bleeding: +2.59%  p=0.005  NNT=38 

Lancet 2017 Mar 11;389(10073):1025-1034 

Effect of Long (12-24 mo.) vs. short (3-6 mo.) DAPT 
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Bleeding risk Higher 

Ischemic risk Higher 

Probability Risk Ratio of Bleeding to Ischemia Kang JH, Park KW et al. 
Thrombosis and Hemostasis 2018 
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Basics of DAPT 

1. Whenever you intensify or prolong the 

duration of DAPT to reduce the risk of 

ischemia, there is a bleeding tax to pay.  

2. Each individual’s risk of ischemia and 

bleeding is different 

3. The optimal duration of DAPT cannot be 

the same for all patients receiving DES. 

        (One size does not fit all). 



Seoul National University Hospital Cardiovascular Center 

Basics of DAPT 

Therefore, the objective is to find the right 

balance where risk of ischemia is minimized 

without a marked increase in the risk of major 

bleeding.  

Now is this possible in a systemic way? 
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Risk factors for Ischemia vs Bleeding  
(2016 ACC/AHA Guidelines) 

• Old age                                  

• Co-Morbidities  
– Prior MI 

– Diabetes                                

– PAD 

– CKD 

• Clinical Presentation: ACS  

• Procedure or lesion related                       
– 1° gen DES 

– Small stent diameter 

– Long stent 

– Underexpansion 

– Bifurcation 

– ISR        

• Recurrent ST      

ISCHEMIC RISK 

• Old age 

• Female gender 

• Low BMI 

• Co-Morbidities 

– Prior bleeding 

– CKD 

– Diabetes 

– Anemia 

• Medications 
– NSAID 

– Anticoagulation 

– Steroid use 

Levine GN et al. J Am Coll Cardiol 2106 

BLEEDING RISK 



Cases: 123 ST Pts 

(124 ST cases, 128 ST lesions)   

in Korea Stent Thrombosis registry (KoST) 

10 centers in Korea 

Successful DES implantation 

May 2003 ~ May 2007 

Controls: 2,192 control pts without ST  for at least 6mo  

in SNUH DES registry 

Park KW, Kim HS et al. Circulation J 2011 Seoul National University Hospital Cardiovascular Center 



Only Delayed ST (Late + VL) 
Younger Age (per decade decrease) 

Hypertension / Anti-HT Med 

Renal insufficiency  

LAD PCI 

1.8 (1.5-2.1) 

0.50 (0.27-0.92)  

2.16(1.05-6.31) 

2.47(1.36-4.51) 

<0.001 

0.025 

0.031 

0.003 

Hazard ratio  

(95% confidence interval)  
p value 

Bifurcation stenting 2.39 (1.27-4.52) 0.007 

Only Early ST 

AMI 

Low EF 

Stent diameter (per 1mm decrease) 

DES ISR 

3.91(2.66-5.74) 

3.51(2.01-6.13) 

2.71(1.45-5.05) 

4.75(2.32-9.75) 

<0.001 

<0.001 

0.002 

<0.001 

Both early and delayed ST 

Independent Predictors of ST 

Park KW, Kim HS et al. Circulation J 2011 Seoul National University Hospital Cardiovascular Center 
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All Patient Analysis 

Co-Morbidity Matters 
 (Duration of DAPT in DM patients and Outcome) 

Brar et al. J Am Coll Cardiol 2008; 51:2220-7 
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Clincal Presentation Matters 



ACC LBCT 2018 

SMART-DATE study: ACS with PCI 

2,712 patients randomized 

DAPT-6 group 

6-month DAPT (N=1,357) 

DAPT-12 group 

12-month DAPT (N= 1,355) 

N=41 lost to follow-up N=26 lost to follow-up 

18 months FU rate 97.5% 

Intention-to-treat (ITT) 

analysis 

 N=15 P2Y12 inhibitor <120 days 

 N=333 P2Y12 inhibitor >240 days 

 N=9 Aspirin <300 days 

 N=43 P2Y12 inhibitor <300 days 

 N=15 Aspirin <300 days 

1,000 patients received  

6-month DAPT as 

randomized  

1,297 patients received  

12-month DAPT as 

randomized  

Per protocol (PP) 

analysis 

Hahn JY, Song YB, Gwon HC et al. Lancet 2018 

Primary endpoint: 18-month MACCE 

a composite of all-cause mortality, MI, and cerebrovascular events 
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Overall PEP Neutral but…. 

Myocardial infarction (ITT) 

1.8% 

0.8% 

HR 2.41 (95% CI 1.15-5.05); p=0.02 HR 1.28 

(95% CI 

0.48-3.45), 

p=0.62 

HR 5.06 (95% 

CI 1.46-17.5), 

p=0.01 

DAPT-6 group 

DAPT-12 group 

DAPT-6 group 

DAPT-12 group 

Hahn JY, Song YB, Gwon HC et al. Lancet 2018 
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Lesion Complexity Matters 
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Way too many factors, factors, and 
factors…… 
 
Can we please use a risk scoring 
system to simplify? 
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DAPT score 

JAMA. 2016;315(16):1735-1749.  

 A total of 11,648 patients undergoing PCI with coronary stents 

 (EES: 40.3%; PES: 22.9%; ZES: 10.9%;SES: 9.6%; BMS: 14.4%) 

 Validation: PROTECT trial, PCI with SES vs. ZES and followed up for 5 years 
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DAPT score 

JAMA. 2016;315(16):1735-1749.  

 Limitations 

 60% were 1st gen DES or BMS (obsolete stents) 

 Validation in PROTECT study (1st gen DES) 

 Vein graft stent? 

 How should be decide whether to use <12 months? 
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Piccolo Ann Int Med 2017 

Limitation of the DAPT score 
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PARIS score 

• The PARIS (Patterns of Non-Adherence to Anti-Platelet Regimen in Stented 
Patients) registry 
– a prospective, multicenter, observational study of patients undergoing PCI with 

stent implantation in the United States and Europe between July 2009 and Dec
ember 2010 

– 15% 1st G DES, 85% 2nd G DES  

• Endpoints 
– Coronary thrombotic events (CTE) 

• definite or probable ST, spontaneous myocardial infarction (MI) 

– Major bleeding events: Bleeding Academic Research Consortium type 3 or 5 

• External validation  
– ADAPT-DES (Assessment of Dual Antiplatelet 

     Therapy With Drug-Eluting Stents) registry 
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 PARIS score 

Validation cohort: C statistics of 0.65 and 

0.64 for the thrombotic and bleeding risk 

scores. 



Seoul National University Hospital Cardiovascular Center 

PRECISE-DAPT score 
 A total of 14,963 patients with CAD who underwent PCI subsequent DAPT therapy 

 Validation: PLATelet inhibition and patient Outcomes (PLATO) trial 
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PRECISE-DAPT score 

 Limitations of the PRECISE-DAPT score 

 ‘Prior bleeding’ events were recorded only in 4300 cases within the derivation cohort 

(14000 patients) 

 ‘DAPT duration’ is not a predictor of bleeding events. Then, is longer DAPT the better? 

 Factors such as ‘old age’, ‘low Cr Cl’, ‘low Hb”, seem to wrap up to CRF. 

 The validation cohort was the PLATO trial cohort (derivation cohort almost exclusively 

clopidogrel use) 

 which used ticagrelor with a ‘suspected’ high bleeding risk per se. 
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DAPT, PARIS, PRECISE DAPT scores 
Setting Predicted Outcome 

Development  
cohort 

Validation cohort 
Number of  
variables 

DAPT 
PCI patients in DAPT 
event free for 12 mo 

Ischemic/Bleeding endpoints 
between 12-30 months 

DAPT RCT  
(11648 pts) 

PROTECT Trial:  
C Index: 0.64 for isc
hemic and bleeding 

5 clinical 
3 procedural 

PARIS PCI patients on DAPT 
Ischemic/Bleeding endpoints 

at 24 months after PCI 
4190 multicenter  

registry 

ADAPT-DES 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 
PLATO Trial 

0.66 
5 clinical 
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1. Mix of first and second generation DES and 

even BMS in the derivation and validation 

cohort. 

2. Mostly from studies in Western patients. 

3. If ethnic heterogeneity exists, it may result 

in good discrimination in one ethnic 

population but not in another population.  

Pitfalls of current scoring systems 
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Study Population 

Kang JH, Park KW, Kim HS et al. submitted. 
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Ischemic ADAPT Score 

Kang JH, Park KW, Kim HS et al. submitted. 
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Bleeding ADAPT Score 

Kang JH, Park KW, Kim HS et al. submitted. 
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I-ADAPT & B-ADAPT  
predicts clinical events 

Kang JH, Park KW, Kim HS et al. submitted. 
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GRAND DES registry 
• Model fit of the ischemia and bleeding score 
• Predictive power of the Ischemic and bleeding risks  
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• Net score (Ischemic score  - bleeding score) 
 

• Plot of ‘Net score’ with ‘net clinical events’ 

– Net score = as above 

– Net clinical events 

»  ‘estimated ischemic event rate’ – ‘estimated bleeding event rate’ 

What score to use to determine  
DAPT Duration? 
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Net-ADAPT Score 

Kang JH, Park KW, Kim HS et al. submitted. 
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• Plot of ‘Net score’ with ‘net clinical events’ 

– Net score >0: ischemic risk > bleeding risk  longer DAPT should be considered 

– Net score <0: ischemic risk < bleeding risk  shorter DAPT should be considered 

Net-ADAPT Score (Agnostic at 0) 
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Validation cohort:  
HOST ASSURE RCT + NIPPON RCT 

(7,529 patients) 
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Risk score 

Dicotomic 
stratification of 

risk 

Dicotomic 
therapeutic 

decision 

Clinical 
judgement 

Continuous 
stratification of 

risk 

Better tailoring 
of DAPT 
duration 

Some thoughts about Risk Scores 

1. How do we incorporate factors that predict both ischemia and 

bleeding? 

2. Is old age or a specific age value a truly good determinant of risk? 

3. How do we incorporate anemia? (Anemia from recurrent 

bleeding episodes vs. Anemia from poor oral intake, multiple risk 

factors and frailty) 

4. At what time point do we incorporate the risk score? At time of 

procedure? 1 Month? 1 Year? 
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What does it mean to be old? 

80 years young (DAPT -2) 
72 years old (DAPT -1) 
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Clinical decision making is a continuous process 
incorporating not only future risk but also taking 

into account the past history 

1. The DAPT score was derived in patients that were event free at 1 year 

post PCI.  

2. The ischemic and bleeding risk of the patient changes with time (it is 

not a fixed rate).  

3. What if patient presents with ACS, and has a low bleeding score. Yet 

after 2mo of DAPT, has a major bleeding episode. Will you stick with 

your original plan? Or Adjust? 

4. Even if we knew the exact probability(risk) of an event, it’s probability 

changes at each time due to what we have observed up to that time 

point.  (Gambler’s Fallacy) 
   ex. Probability of 5 heads in a row vs. Probability of 5th heads after you have seen 4 heads in a row. 
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Decision-making algorithm for DAPT duration 
integrating bleeding risk, procedural complexity 

and the acuteness of clinical presentation 

Giustino G, Et al. EuroIntervention. 2018 Jul 20;14(4):e383-e385 



Seoul National University Hospital Cardiovascular Center 

Summary 

1. The optimal duration of DAPT should take into consideration 

both the risk of ischemia and risk of bleeding.  

2. Risk scores have inherent limitations and all of the currently 

available risk scores have major pitfalls.  

3. In general, patients with ACS, young age, and complex 

multivessel CAD benefit the most from prolonged DAPT, whereas 

the elderly and patients with previous bleeding or anemia 

benefit the most from shorter DAPT 

4. There is no magic bullet, so best clinical judgement incorporating 

patient compliance to drug, clinical presentation, co-morbidity, 

procedural complexity, and bleeding risk, along with scoring 

systems when needed seems to be the best we can do.   
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THANK YOU FOR 
YOUR ATTENTION! 
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