
A New Risk Score to Predict Bleeding Events in ST 

Elevation Myocardial Infarction Patients Underwent 

Primary Percutaneous Coronary Intervention 

 

Wishnu Aditya, Sunarya Soerianata, Andang H. Joesoef, Pandu Riono  

National Cardiovascular Center Harapan Kita, Jakarta, Indonesia 

Department of Cardiology and Vascular Medicine, University of Indonesia  



Moscucci M, et al.  Predictors of major bleeding in ACS: 
GRACE registry. European Heart Journal 2003 

Background – Bleeding in ACS 

- One of the main complication of ACS Treatment 

- Very high mortality compared to ACS without bleeding 

- Most frequently  found in STEMI patients 

- In STEMI yields highest mortality increasement 
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Population: 
NSTEMI 

 

Population: 
NSTEMI + STEMI 

 

Population: 
NSTEMI + STEMI 

Background 

Why Special Bleeding Prediction for STEMI?  

– Most frequent bleeding frequency than other ACS 

– Mortality in STEMI with bleeding events is higher than other ACS 

– Different Management approach (Primary PCI in for STEMI)  

 

 

Current Available Bleeding Prediction in ACS:  
None specialized for STEMI population 

 



• To Identify factors associated with bleeding events 

in STEMI patients underwent Primary PCI 
 

• To make a bleeding prediction system from these 

identified factors 

Aim / Purpose 



 

Cohort Retrospective, NCCHK Jakarta, N=579 

  

Collected Data from January 2011-April 2013 (Total Sampling) 

Multivariate Logistic Regression Analysis 

Identified Factors 

Scoring system Development (weighted integer) 

Model testing: C-Statistic and Diagnostic test 

Bleeding Definition:  
Inhospital Bleeding 

Type 3 BARC Bleeding  (ESC, 2011) 

Methods 

Inclusion: 
 STEMI ≤ 12 hours, done PPCI  

Exclusion:  
Done or History of Fibrinolytic Therapy 



Result – Baseline Characteristic 
Variable 

Age (years)* 55.0 (50.0, 61.0)  

Male 86.0 % 

BMI (kg/m2)*   24.5 (22.9 – 26.9) 

Diabetes 41.3% 

History of CVD / Stroke 6.0%  

Creatinin (mg/dL)* 1.0 (0.9, 1.3) 

KILLIP Class  III or IV 6.6% 

Gp2b3a before PCI 73.1% 

Femoral Access 70.3% 

TPM Implantation 6.9% 

Heparin maintenance 41.3% 

IABP Support 3.3% 

*Median (25th, 75th percentile) 

In-Hospital Events 

Bleeding Events 7.3%  

Death  1.6 % 

579 Samples 
 

42  Bleeding 
       Events 



Multivariable Predictors of Bleeding 

  Variable p OR 
95% CI 

min max 

  Female 0.015 2.71 1.31 5.55 

  Age ≥ 62 y.o 0.051 2.42 1.27 4.59 

  Body Mass Index ≥ 25  0.147 1.75 0.92 3.34 

  Killip Class III - IV <0.001 9.18 4.26 19.78 

  White Blood Count > 12.000 0.066 2.68 1.29 5.57 

  Creatinine > 1.5 mg/dL 0.067 3.12 1.52 6.42 

  Femoral Access 0.132 3.16 1.22 8.19 

  Multiple Coronary Lesion 0.017 2.46 1.15 5.24 

  TPM Implantation 0.013 6.19 2.83 13.55 

C-Statistic 0.84 
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Scoring Development:  
Complete Model (Model-1) 

Variable Score 

  Female 12 

  Age ≥ 62 y.o 8 

  BMI ≥ 25  8 

  Killip Class III - IV 25 

  WBC > 12.000 8 

  Creatinine > 1.5 8 

  Femoral Access 10 

  Multiple Coronary Lesion 8 

  TPM Implantation 13 

TOTAL 100 
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Rendah (0-39) Sedang (40-61) Tinggi (62-77) Sangat tinggi (78-100) 
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Kategori (rentang skor) 

Bleeding Risk Category (Total Score) 

Low  
(0-39) 

Moderate 
(40-61) 

High 
(62-77) 

Very High 
(78-100) 

y = -5.318 + (0.080 x Total Score)  
p = 1 / ( 1 + exp (-y) )  

94% 



Hosmer and Lomeshow test: P > 0.05  Good calibration 

C-Statistic 0.84  Good discrimination Good NPV and low False Negative Rate 

Statistical Analysis for Model-1 

C-Statistic 0.84 
 

Negative Predictive Value 93.4% 
 

False Negative Rate 6.62% 
 

(Good to Rule Out Disease) 



Multivariable Predictors of Bleeding:  
Eliminates Interventional-related Variables 

  Variable p OR 
95% CI 

min max 

  Female 0.013 2.87 1.25 6.58 

  Age ≥ 62 y.o 0.013 2.60 1.22 5.55 

  BMI ≥ 25  0.060 1.96 0.97 3.96 

  Killip Class III - IV <0.001 7.74 3.24 18.49 

  WBC > 12.000 0.033 2.34 1.07 5.11 

  Creatinine > 1.5 0.025 2.51 1.12 5.60 

C-Statistic 0.82 
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For Risk Stratification before Primary PCI 



Scoring Development:  
Alternative Model (Model-2) 

Variable Score 

  Female 14 

  Age ≥ 62 y.o 12 

  BMI ≥ 25  10 

  Killip Class III - IV 40  

  WBC > 12.000 12 

  Creatinine > 1.5 12 

TOTAL 100 
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Bleeding Risk Category (Total Score) Bleeding Risk Category (Total Score) 

Low  
(0-34) 

Moderate 
(35-63) 

High 
(64-85) 

Very High 
(86-100) 

83% 

y = -4.512 + (0.059 x total score)  
p = 1 / ( 1 + exp (-y) ) 



Hosmer and Lomeshow test: P > 0.05  Good calibration 

C-Statistic 0.82  Good discrimination Good NPV and low False Negative Rate 

Statistical Analysis for Model 2 

C-Statistic 0.82 
 

Negative Predictive Value 93.4% 
 

False Negative Rate 6.56% 
 

(Good to Rule Out Disease) 



Discussion – Comparison with Previous Study 

Better C-Statistic value    * Interventional factors inclusion 
       * STEMI population only 



Summary 

• Retrospective cohort study to identify factors related to in-hospital 

bleeding events in STEMI underwent PPCI  

• 9 variables found related to bleeding events 

• 2 models of scoring systems developed: 

– Complete model (Model-1) contains all variables 

– Alternative model (Model-2) eliminates interventional-related 

variables for early bleeding stratification 

• Both models performed well in testing and hopefully can help to elevate 

STEMI Care  

 



Limitations & Future Directions 

• Restrospective Study 

• Has not been validated (ongoing) 

• Relatively small samples compared to previous studies 

• Lack of study regarding this issue – Need more 

researches  



THANK YOU 



WHY INCREASED MORTALITY? 





Usia 
TENSI DARAH 

TINGGI 

PEMBULUH DARAH 
ATHEROSKLEROSIS 

DISFUNGSI ENDOTEL 

MULTIVESSEL 
DISEASE 

JEJAS MEKANIK 

GANGGUAN FUNGSI 
HEMOSTASIS 

RENTAN PERDARAHAN 

GULA DARAH 
TINGGI 

Hipertensi Diabetes Merokok Dislipidemia 

INFLAMASI KRONIK 

Disfungsi 
Renal 

INFLAMASI FASE 
AKUT 

LEUKOSIT 
TINGGI 

SKOR TIMI 

GANGGUAN FUNGSI PLATELET GANGGUAN FUNGSI KOAGULASI 

GP2B3A LOADING  HEPARIN LOADING GP2B3A INTRAKORONER 
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FASE AKUT 

ASPIRASI 
TROMBUS 
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Bleeding Definition 

Not included: Bleeding related to operation (CABG) 

* Inhospital Bleeding 
 
* BARC Bleeding definition (ESC, 2011) 

Type 3a:   - Overt bleeding plus hemoglobin drop of 3 to <5 g/dL 
   - Any transfusion with overt bleeding 
Type 3b:  - Overt bleeding plus hemoglobin drop ≥5 g/dL 
   - Cardiac tamponade 
   - Bleeding requiring surgical intervention 
   - Bleeding requiring IV vasoactive agents 
Type 3c: - Intracranial hemorrhage 
   - Subcategories confirmed by autopsy or imaging or lumbar puncture. 
   - Intraocular bleed compromising vision. 

 





No Standard Bleeding Definition :  
Problem for Inter-Study Analysis 

 


