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 Costa F et al. Lancet (2017) 

The PRECISE-DAPT as simple five-item score is a standardized tool for predicting 
out-of-hospital bleeding during DAPT. 



Characteristics Hazard Ratio (95% CI) p value 

 Age 1.34 (1.11-1.48) 0.005 

 Previous bleeding 4.14 (1.22-14.0) 0.023 

White-blood-cell count  1.06 (0.99-1.13) 0.078 

Hemoblobin at baseline  0.67 (0.53-0.84) 0.001 

Creatinine clearance  0.90 (0.82-0.99) 0.004 

 Costa F et al. Lancet (2017) 

Table 1. Multivariable analysis for out-of-hospital TIMI major or 
minor bleeding 







Purpose of the study 

• Several risk scores have been proposed for the bleeding 

management of patients treated with DAPT.  

 

• We sought to validate new PRECISE-DAPT score for bleeding 

risk in Korean patients treated with DAPT and compared the 

performance of CRUSADE, ACUITY and PRECISE-DAPT risk 

scores to predict bleeding complication. 



February 2015 - December 2016 
904 patients undergoing PCI 

  All patients were treated with dual antiplatelet therapy 

1-year follow up 

End point: Bleeding (observation and classification) 

Study Flow 

Bleeding definition (BARC, TIMI and GUSTO criteria) 

Risk score (CURSADE, ACUITY and PRECISE-DAPT risk score) 



European Heart Journal (2011) 32, 1854–1864 

TIMI Bleeding Criteria 

Major 
Any intracranial bleeding 
Clinically overt signs of hemorrhage that is associated with a drop in Hb 

of 5 g/dL 

Minor 
 Any clinically overt sign of hemorrhage (including imaging) that is 
associated with a drop of Hb 3 to <5 g/dL 

Minimal 
 Any clinically over sign of hemorrhage (including imaging) that is 
associated with a drop in Hb <3g/dL 

GUSTO Bleeding Criteria 

Severe 
Intracerebral hemorrhage 
Resulting in substantial hemodynamic compromise requiring treatment 

Moderate 
 Bleeding that requires blood transfusion but does not result in 
hemodynamic compromise 

Mild Bleeding that does not meet above definition 

Various Bleeding Definition 



BARC Bleeding Criteria 

Type 1 
 Bleeding that is not actionable and does not cause the patient to 

seek hospitalization, or treatment 

Type 2 
 Actionable sign of bleeding  

 - Medical intervention, Hospitalization, Requiring evaluation 

Type 3 

Type 3a - Transfusion or Hemoglobin level (3 ~ 5 g/dL)   

Type 3b - Intervention or Hemoglobin level (5 g/dL)   

Type 3c - Intracranial hemorrhage 

Type 4 CABG-related bleeding – Excepted 

Type 5 Fatal bleeding 

European Heart Journal (2011) 32, 1854–1864 

Various Bleeding Definition 



Risk scores for predicting bleeding 

CRUSADE ACUITY PRECISE-DAPT 

Age O O 
Sex O O 
Diagnosis O 
Diabetes mellitus O 
Current smoking O 
Antithrombotic medication O 
CHF O 
VHD O 
Heart rate O 
Systolic BP O 
Creatinine O 
Creatinine clearance O 
GFR O 
Hematocrit O 
Hemoglobin O 
White blood cell O O 
Previous bleeding O 



Result 1. Baseline Characteristics Baseline Characteristics 

Variables Overall (n=904) 

Age, year 65.5 ± 10.5 

Female, n (%) 271 (30.0) 

BMI, kg/m2 24.4 ± 3.2 

Diagnosis, n (%) 

Angina 593 (65.6) 

NSTEMI 261 (28.9) 

STEMI 50 (5.5) 

Prior antiplatelet therapy, n(%) 472 (52.2) 

Risk factor, n (%) 

Diabetes mellitus 384 (42.5) 

Hypertension 595 (65.8) 

Dyslipidemia 516 (57.1) 

Current smoking 240 (26.5) 

Past history, n (%) 

Prior MI 219 (24.2) 

Prior PCI 369 (40.8) 

Prior Stroke 93 (10.3) 



Baseline Characteristics Baseline Characteristics 

Variables Overall (n=904) 

Heart rate, bpm 75.1 ± 15.4 
Systolic BP, mmHg 130.1 ± 22.7 
LVEF, % 58.9 ± 11.0 
Total cholesterol, mg/dl 163.8 ± 40.7 
HbA1c, % 6.6 ± 1.3 
White blood cell count (106/mL) 7.9 ± 3.0 
Platelet count, 103ul 211.2 ± 62.1 
Haemoglobin, g/dl 12.8 ± 2.0 
eGFR, mL min-1, 1.73 m-2 76.1 ± 26.1 
P2Y12 Inhibitors, n (%) 

Clopidogrel 858 (94.9) 

  Prasugrel 39 (4.3) 
  Ticagrelor 7 (0.8) 

Bleeding risk scores 

CRUSADE 31.0 ± 14.2 
ACUITY 12.3 ± 6.8 
PRECISE-DAPT 22.0 ± 12.9 



Characteristics 
1-year bleeding  
n = 154 (17%) 

Hematoma, or oozing 17 

Blood transfusion 68 

Gastrointestinal bleeding 12 

Hemoglobin drop (Hb ≥3g/dL) 63 

Brain hemorrhage 4 

Tamponade 1 

Ecchymosis, or Bruise 3 

Characteristics of Bleeding Events 



Incidence of 1-year bleeding events  
according to three bleeding definition 

n=45 n=74 n=35 

TIMI ≥ minor GUSTO ≥ mod  

BARC ≥ 3a  

BARC ≥ 3a (n=154)  

TIMI ≥ minor (n=119)  

GUSTO ≥ moderate (n=80)  



Variables 

BARC ≥ 3a  

1-year bleeding  

 (n=154) 

TIMI ≥ minor  

1-year bleeding  

 (n=119) 

GUSTO ≥ mod 

1-year bleeding 

(n=80) 

CRUSADE score 43.7 ± 14.7 41.0 ± 14.0 47.1 ± 15.4 

ACUITY score 18.7 ± 6.3 17.6 ± 6.3 19.1 ± 6.5 

PRECISE-DAPT score 34.4 ± 12.5 31.7± 11.8 37.1± 12.6 

Mean  Value of  Three Different Scores according to  
Three Bleedings Definition 



1-year bleeding events  according to type of DAPT 

Clopidogrel 
New P2Y12 

inhibitor 
p value 

BARC ≥ 3a 144 10 0.495 

TIMI minor or major 111 8 0.477 

GUSTO ≥ moderate 76 4 0.615 



DAPT compliance rate between bleeding  
and non-bleeding group 

1 month 

DAPT 

6 month 

DAPT 

12 month 

DAPT 
P value 

Bleeding group 55% 38% 18% 

<0.001 

Non-bleeding group 98% 89% 80% 



Distribution of CRUSADE, ACUITY and PRECISE-DAPT risk scores  
for 1-year bleeding by risk categories 
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BARC ≥ 3a TIMI minor or major GUSTO moderate or severe 

Hazard Ratio 

 (95% CI) 
p-value 

Hazard Ratio 

 (95% CI 
p-value 

Hazard Ratio 

 (95% CI 
p-value 

CRUSADE score <0.001 <0.001 <0.001 

Low (≤30) Reference Reference Reference 

Mod (31-40) 3.24 (2.19-5.41) 3.00 (1.91-4.69) 3.23 (1.88-5.56) 

High (>40) 8.17 (5.41-12.3) 5.70 (3.59- 9.03) 10.1 (5.83-17.6) 

ACUITY score <0.001 <0.001 <0.001 

Low (<10) Reference Reference Reference 

Mod (10-14) 3.04 (2.02- 4.57) 2.81 (1.75-4.50) 1.97 (1.11-3.49) 

High (>14) 9.71 (6.77- 13.9) 7.07 (4.69-10.6) 7.28 (4.44-11.9) 

PRECISE-DAPT <0.001 <0.001 <0.001 

Low (≤17) Reference Reference Reference 

Mod (18-24) 2.13 (1.39-3.26) 2.25 (1.38-3.68) 1.47 (0.81-2.67) 

High (>24) 8.35 (5.86-11.9) 6.45 (4.32-9.64) 8.23 (5.06-13.4) 

Predictive Performance of Risk Scores Categories for 1-year 
Bleeding according to the Different Bleeding Definition 



CRUSADE score ACUITY score PRECISE-DAPT 

AUC 

(95% CI) 
p-value 

AUC 

(95% CI) 
p-value 

AUC 

(95% CI) 
p-value 

1-year BARC bleeding 

BARC 3a 0.79 (0.76-0.81) <0.001 0.81 (0.78-0.84) <0.001 0.82 (0.79-0.84) <0.001 

BARC ≥ 3a 0.79 (0.76-0.81) <0.001 0.81 (0.78-0.83) <0.001 0.81 (0.78-0.84) <0.001 

BARC ≥ 3b 0.69 (0.66-0.72) <0.001 0.69 (0.66-0.72) <0.001 0.68 (0.65-0.71) 0.001 

1-year TIMI bleeding 

  Minor 0.73 (0.70-0.76) <0.001 0.76 (0.73-0.78) <0.001 0.76 (0.73-0.78) <0.001 

  Minor or Major 0.73 (0.70-0.76) <0.001 0.75 (0.72-0.78) <0.001 0.75 (0.72-0.78) <0.001 

  Major 0.69 (0.65-0.72) <0.001 0.68 (0.65-0.71) 0.001 0.67 (0.64-0.70) 0.002 

1-year GUSTO bleeding 

  Mod or severe 0.81 (0.78-0.83) <0.001 0.79 (0.76-0.82) <0.001 0.82 (0.80-0.85) <0.001 

Predictive Performance of Risk Scores for 1-year Bleeding 
according to the Different Bleeding Definition 

Predictive Performance of Risk Scores for 1-year Bleeding 
according to the Different Bleeding Definition 



1-year BARC ≥ 3a 1-year GUSTO mod to severe 1-year TIMI minor or major 

Variables 

1-year 

BARC ≥ 3a  

1-year  

TIMI minor or major 

1-year 

 GUSTO mod to severe 

z statistics p value z statistics p value z statistics p value 

CRUSADE vs. ACUITY  1.14 0.256 1.01 0.315 0.68 0.498 

CRUSADE vs. PRECISE DAPT 1.47 0.141 0.94 0.350 0.86 0.388 

ACUITY vs. PRECISE DAPT 0.38 0.708 0.16 0.876 2.13 0.034 

CURSADE  (AUC:0.79) 
ACUTIY  (AUC: 0.81) 
PRECISE-DAPT  (AUC:0.81) 

CURSADE  (AUC:0.73) 
ACUTIY  (AUC: 0.75) 
PRECISE-DAPT  (AUC:0.75) 

CURSADE  (AUC:0.81) 
ACUTIY  (AUC: 0.79) 
PRECISE-DAPT  (AUC:0.82) 

ROC Curves of Risk Scores for Predicting 1-year Bleeding 
according to the Different Bleeding Definition 



Reclassification Analysis  

Comparison Event 

Bleeding 

Correctly 

Reclassified, P 

(n1) 

No Bleeding 

Correctly 

Reclassified, 

P (n2) 

NRI p IDI p 

CRUSADE vs. 

ACUITY 

BARC ≥ 3a 0.36(56) 0.40(300) -0.04 0.68 0.01 0.45 

TIMI ≥ minor 0.31(37) 0.41(319) -0.10 0.33 -0.00 0.75 

GUSTO ≥ moderate 0.55(44) 0.38(312) 0.17 0.14 0.03 0.00 

CRUSADE vs. 

PRECISE 

BARC ≥ 3a 0.38(58) 0.35(262) 0.03 0.77 0.01 0.23 

TIMI ≥ minor 0.31(37) 0.36(284) -0.05 0.61 -0.00 0.89 

GUSTO ≥ moderate 0.50(41) 0.34(280) 0.16 0.17 0.03 0.00 

ACUITY vs. 

PRECISE 

BARC ≥ 3a 0.60(93) 0.11(80) 0.70 0.00 0.00 0.67 

TIMI ≥ minor 0.50(59) 0.06(47) 0.56 0.00 0.00 0.82 

GUSTO ≥ moderate 0.70(57) 0.15(120) 0.85 0.00 0.01 0.13 



• Age 

• Hemoglobin 

• WBC 

• Creatinine clearance 

• Prior bleeding 

PRECISE-DAPT score vs. Simplified PRECISE-DAPT 



PRECISE-DAPT PRECISE-DAPT alternative 

AUC 

(95% CI) 
p-value 

AUC 

(95% CI) 
p-value 

1-year TIMI bleeding 

  Minor 0.76 (0.73-0.78) <0.001 0.75 (0.72-0.78) <0.001 

  Major 0.67 (0.64-0.70) 0.002 0.68 (0.65-0.71) 0.001 

  Minor or Major 0.75 (0.72-0.78) <0.001 0.75 (0.72-0.77) <0.001 

1-year GUSTO bleeding 

  Mod or severe 0.82 (0.80-0.85) <0.001 0.83 (0.80-0.85) <0.001 

1-year BARC bleeding 

BARC 3a 0.82 (0.79-0.84) <0.001 0.81 (0.79-0.84) <0.001 

BARC ≥ 3a 0.81 (0.78-0.84) <0.001 0.81 (0.78-0.83) <0.001 

BARC ≥ 3b 0.68 (0.65-0.71) 0.001 0.69 (0.66-0.72) 0.001 

PRECISE-DAPT score vs. Simplified PRECISE-DAPT 



• We have compared the new PRECISE-DAPT score and other 
bleeding scores (CRUSADE and ACUITY scores) for the 
prediction of out-of-hospital bleeding in Korean patients 
treated with DAPT, regardless of the bleeding definition.  

 

• The CRUSADE, ACUITY, and PRECISE-DAPT scores showed 
good calibration and discrimination for 1-year bleeding during 
DAPT after coronary stenting 

Summary 



• The PRECISE-DAPT score is a simple five-item risk score that 

represents a standardized tool for the prediction of 

bleeding in Korean patients receiving DAPT, regardless of 

bleeding definition.  

Conclusion 




