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• ACI-TIPI 

• Goldman Chest Pain Protocol 









AHA Guideline, 2010 





AHA 2015 

• Probability Classification  

• TIMI Risk Score 

•ADP = Risk scoring system + 0-2 hr cTn + normal EKG 

• TIMI 

• Vancouver  
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What is challenging for ED phycians? 
 



Challenge for ED Physicians? 

Prognosis of a definite acute 
coronary syndrome 

Prognosis of a patient with a 
probable acute syndrome.  



Chest 
pain 

Male 
  

55 
years 
old 



Risk Scoring Systems for Patients with 
Acute Syndrome 

TIMI 

GRACE 

PURSUIT 

GUSTO 



Risk Scoring Systems for Patients with 
Probaple Acute Coronary Syndrome 

• TIMI 

•GRACE 

•North American Chest Pain Rule 

• EDACS 

•HEART Score 

•Vancouver Chest Pain Rule 



TIMI Risk Score 

 Age ≥ 65 

 ≥ 3 CAD Risk Factors 

 Known CAD (Stenosis ≥ 50%) 

 ASA Use in Past 7 days 

 Severe angina (≥ 2 episodes in 24 hrs) 

 EKG ST changes ≥ 0.5mm 

 Positive Cardiac Marker 



Antman EM, et al. The TIMI Risk Score for Unstable Angina/Non–ST Elevation MIA Method 
for Prognostication and Therapeutic Decision Making.  JAMA. 2000;284(7):835-842. 

doi:10.1001/jama.284.7.835  



Study Sample Size Sensitivity 

ASPECT Study.  3582 %96.7 

ADAPT Study.  1976 %97 

Six AJ, et al. Crit Pathways in 
Cardiol 2013 

2906 %91.8 

Weisenthal et al. J Am Coll 
Cardiol. 2010. 

2819 %80 

Macdonal SP, et al. Em Med 
Aust.2011 

1666 %95.7 

Chase et al. Ann Emerg Med. 2006 1458 %82 

Cullen et al. Circulation 2013 948 %96.7 



Study Sample Size Sensitivity 

Aldous et al. Acad Emerg Med. 2012. 940 %93.4 

Cullen L, et al. Heart, Lung and 
Circulation 

948 %96.6 

Carlton EW, et al. Ann Emerg Med. 
2015 

963 %94.9 

Cullen et al. APACE study. J Am Coll 
Cardiol. 2013. 

909 %99.4 

Marcoon S, et al. Crit Pathways in 
Cardiol 2013 

8815 %2.4 Frequency (Adverse event) 

Backus et al. Int J Cardiol. 2013. 2388 %2.8 Frequency (TIMI 0-1) (Adverse 
event) 

Sun et al. Crit Pathways in Cardiol 2016 
(Retrospective analysis of a prospective 
data) 

8255 89.6% 



Accelerated Diagnostic Protocol 
(TIMI=0 + normal EKG + 0-2 hr normal Tn) 

Study Sample Size Sensitivity Cardiac Enzyme 

ASPECT Trial 3582 99.3% cTn 

ADAPT Trial 1976 99.7% cTn 

Aldous et al. Int J Cardiol. 2014. 976 100% hscTnI 

Macdonald SP et al. EMJ. 2013 1501 99% cTnI 

Aldous et al. Acad Emerg Med. 
2012. 

940 99.6% cTnI ve hsTnI 

Cullen et al. APACE study. J Am 
Coll Cardiol. 2013. 

909 100% 

Mahlen et al. Acad Emerg Med 
2015 (A secondary analysis) 

1140 83.9% HsTnI and hsTnT 



Conclusion 

• TIMI risk score should not be used a single tool to rule out the acute 

coronary syndrome in patients presenting with chest pain/suggestive 

symptoms. 

• The sensitivity of ADP (TIMI (=0) + normal EKG + 0-2 hr cTn) is between 

%99-100 except a study by Mahlen et al.  



100%   100 MI 
patients 

No false 
negative 

98% 
100 MI  

patients  

2 false 
negative 

90% 100 MI 
patients 

10 false 
negative 

What does  a sensitivity 
represent? 



Eagle KA, et al. A Validated Prediction Model for All Forms of Acute. Coronary SyndromeEstimating 
the Risk of 6-Month Postdischarge Death in an International Registry. JAMA. 2004;291(22):2727-

2733. doi:10.1001/jama.291.22.2727.  

GRACE Score 



Study Sample Size Sensitivity Frequency MACE Score 

Cullen et al. 
Circulation. 2013 

 
948 

 
%98.9 

   
0-50 

Carlton EW, et al. 
Ann Emerg Med. 
2015 

 
963 

 
%100 

   
0-50 

Backus et al. Int J 
Cardiol. 2013. 

 
2388 

  
-- 

 
%2.9 

 
0-60 



Conclusion  

•  GRACE score should not be used as a single tool to 

discharge patients from ED presenting with a probable ACS.  



HEART Score 





Studies Sample Size Sensitivity Frequence of MACE   

Six AJ, et al. Neth Heart J. 
 

120 
 

96.5% 
  

 
0-3 points 

Marcoon S, et al. Crit 
Pathways in Cardiol 2013 

 
8815 

 
--  

 
3.6% 

Six AJ, et al. Crit Pathways 
in Cardiol 2013 

 
2906 

 
96.3% 

Backus et al. Int J Cardiol. 
2013. 

 
2388 

 
--  

 
1.7% 

 
0-3 points 

Carlton EW, et al. Ann 
Emerg Med. 2015 

 
963 

 
93.7% 

  
 

0-3 points 

Mahler SA, et al. Int J 
Cardiol. 2013. 

 
991 

 
99.1% 

  
Score of 0-3 points and    0-

3 hr Tn. 

Willems MNI, et al. Neth 
Heart J. 2014 

 
89 

 
100% 

  
 

hsTnT 



Studies Sample Size Sensitivity Frequence of MACE   

Bodopati et al. Emerg Med 

Aust 2016 (Retrospective 

analysis) 

678 99% cTn 

Melki et al. Crit Pathways 

in Cardiol 2013 

(Retrospective analysis) 

410 96.6% 7.3% cTn 

Backus et al. Crit Pathways 

in Cardiol 2010 

(Retrospective analysis) 

880 98.1% 17.95% cTnT and cTnI 

Leite et al. BMC 

Cardiovascular Disorders 

2015. (Retrospective 

analysis) 

223 90.0% 

Sun et al. Crit Pathways in 

Cardiol 2016 

(Retrospective analysis of a 

prospective data) 

8255 85.8% 

Mahler et al. Crit Pathw 

Cardiol. 2011  
1070 58.3% Ultrasensitive TnI 



• Patient: Patients whom obtained EKG and Tn because the physician suspected 

the patient to have ACS.  

• Intervention: HEART score of 0-3 & Baseline and 3 hr Tn levels are within 

normal limits; discharge the patient.  

• Comparison: Usual care 

• Outcome: Thirty day mortality, MI and revascularisation 



• 141 vs 141 patients 

• No difference for MACE  

• Early discharge: %39.7 vs %18.4 

• Median length of ED stay 9.9 vs 21.9 hours 



• Chest pain at least five minutes in duration 

• HEART score vs clinical gestalt 

• Outcome: MI or adverse cardiac event 

• 255 patients 

  

• Outcome: %93 vs %87 



Conclusion 

• HEART score should not be used as a single tool for early discharge of 

patients.  

• However, combining HEART score with 0-3 hr normal cTn levels may shorten 

the length of ED stay.   



Vancouver Chest Pain Rules 
Christenson J, et al. A clinical prediction rule painfor early discharge of patients with chest 

pain. Ann Emerg Med. 2006;47:1-10. 



Vancouver Chest Pain Rules 
 Scheuermeyer FX, et al. Development and validation of a prediction rule for early discharge 

of low risk emergency department patients with potential ischemic chest pain. CJEM 
2014;16(2):106-119  



Studies Sample Size Sensitivity Algorithm  Outcome 

Christenson J et al. Ann 
Emerg Med. 2006. 

769 98.8% 
Previous Algorithm 

 (Main Article) 
MI and USAP 

Jalili M, et al. Acad 
Emerg Med. 2012 

593 95.1% 
 

Previous Algorithm 
MI and USAP 

Cullen et al. Am J Emerg 
Med. 2013. 

1635 93.4% 
 

Previous Algorithm 
MI 

Scheuermeyer FX et al. 
CJEM 2014 

763 100% 
New Algorithm  

Main Article 
Derivation Set 

MI and USAP 
 

Scheuermeyer FX et al. 
CJEM 2014 

906 99.2% 
New Algorithm  

Main Article 
Validation Set 

MI and USAP 

Cullen et al. Am J Emerg 
Med. 2014. 

1635 
99.1 hsTnI% 
98.8 cnTnI% 

 
New Algorithm  

MI and USAP 
 

Carlton EW, et al. Ann 
Emerg Med. 2015 

963 100% 
New Algorithm  

hsTnI 
AMI 



Conclusion 

• The previous algorithm does not have a sufficient sensitivity.  

• The current one 

• Sensitivity is between 98.8% and 100% with cTn.  

• Sensitivity is 100% with hsTnI (only one study) 

 



EDACS 





• Data from the ADAPT trial was used.  

• Patient: Chest pain at least five minutes in duration and planned to have 

further analysis  for a possible ACS 

• Outcome: 30 days adverse cardiac events.   

  





Annals of Emergency Medicine 2016 



 Patient: Eligible patients were aged 18 years or older and presenting acutely 

from the community to the ED with possible cardiac symptoms suggestive of 

acute myocardial infarction for which the attending clinician(s) intended to 

perform serial troponin analysis to investigate for possible acute myocardial 

infarction.  

 Intervention: ADAPT = TIMI-0 and 0-2 hr normal cardiac enzymes and normal 

EKG.  

 Comparison: EDACS-ADP: EDACS < 16, 0-2 hr normal cardiac enzymes and 

normal EKG. 

 Outcome: The primary outcome was successful discharge, defined as discharge 

from the hospital within 6 hours of ED arrival and without major adverse 

cardiac event within 30 days.  

  





A secondary analysis of HEART Pathway study outlined before.  



• The EDACS-ADP identified 188/282 patients (66.7%, 95% CI: 

60.8%–72.1%) as low risk.  

• EDACS-ADP was 88.2% (95% CI: 63.6%–98.5%) sensitive for MACE, 

identifying 15/17 patients with MACE  

 



• EDACS-ADP is a promising scoring system due to the findings of 

the main study.  

• However, further prospective data is still needed to validate 

the EDACS-ADP. 

Conclusion 



North American Chest Pain Rule 





North American Chest Pain Rule 

• Patient: Anterior chest pain patients whom obtained cTn by the 

physician. STEMI patients excluded.  

• Standard cTn levels were measured.  

• Outcome: 30 days adverse cardiac event.  

  





A secondary analysis of prospectively collected data (MIDAS study) 



        Clinical Gestalt (Likert Scale ≤ 1, 0-3 hr Tn  

          North American Chest Pain Rule (0-3 hr Tn) 

     HEART Score (score of 0-3 and 0-3 hr Tn)  







• North American Chest Pain Rule is a sensitive tool for ruling out 

adverse cardiac events in patient presenting with symptoms 

associated with an acute coronary syndrome.  

Conclusion 



• Differences among the outcomes (diversies in adverse cardiac events) 

• Variations in Troponin measurements (cTn vs hsTn, TnI vs TnT) 

• Variations in selection of study samples 

• Patients included to the studies ignoring the onset of sypmtoms. At this case, 

chest pain with a so early onset (within one hour) should be observed more.  

  

Pitfalls in Studies Trialing the Risk 
Scores 



Any Questions or Comments? 


