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Development of a clinical prediction rule for 30-
day cardiac events in emergency department 
patients with chest pain and possible acute 

coronary syndrome



INTRODUCTION
• Chest pain:  > 6000000 visits in US yearly

• 2.1% of AMI was misdiagnosed, 30-day mortality: 9.1%

• However, some patients were low-risk but undergo prolonged evaluation

• Could low-risk patients be discharged earlier?



GOAL OF THIS PAPER
• To derive a clinical prediction rule to identify adults with chest pain and at very low risk for 

cardiac event, for whom additional ED investigations might be unneccessary



MATERIALS AND METHODS
• 3 academic EDs: 2 in Canada, 1 in US

• July 2007 to Feb 2010

• ≥ 24 y/o adults with typical anterior chest pain, initial normal ECG and Troponin level

• Excluding: acute ST-segment elevation, HR >100 or <50, SBP <90 mmHg, unreliable 
clinical history, a clear traumatic cause, cocaine usage, a terminal noncardiac illness, 
pregnancy, inability to follow-up…..





In 2718 patients:
•336 had ≥ 1 cardiac event
•167 had AMI
•271 had revascularization
•6 had death







Patients who had primary outcome:

•Demographics: older, more male, more arrival by ambulance

•Cardiac risk factors: HTN, DM, lipid, smoking

•CV Hx: AMI, Angina, CAD, CHF, CVA, PVD

•Chest pain Hx: resolution of pain before evaluation, worse with exertion, similar episode, 
change in usual pattern, ≥ 2 pain episodes

•Onset: abrupt

•Location: center

•Pain: pressure/squeezing

•Radiation: both arms/shoulders, neck/jaw

•Associated symptoms: SOB, diaphoresis, worse with movement, typical for ACS

•ECG: ST depression, TWI, LBBB



• If the age cufoff: 50 y/o
• Sensitivity: 100%, specificity 20.9%

• If the age cufoff: 60 y/o
• Sensitivity: 98.8%, specificity 33.6%





LIMITATION
• Only enrolled the patients with a chest pain syndrome

• The primary outcome did not include ACS with medical management

• The initial ECG and Trop level were not sufficient to indicate ischemic heart disease



DISCUSSION
• The new clinical decision rule: patients without risk factors with normal initial Trop level

• ≤ 40 y/o: discharge

• 41-50 y/o: F/U Trop after ≥ 6 hr, if normal  discharge

• TIMI score, HEART score, Vancouver Chest Pain Rule…. were not good enough!

• TIMI score: sensitivity 97%, specificity 25%, miss rate (score: 0) 2%

• HEART (History, ECG, Age, Risk factors, Troponin) score: sensitivity 98.1%, 
specificity 15.5%, miss rate 2.5%

• Vancouver Chest Pain rule: no typical chest pain  discharge (ever > 40 y/o)



DISCUSSION
• Marsan (2005): < 40 y/o, normal ECG and enzymes, no risk factor, no abnormal cardiac 

Hx  no cardiac events at 30 days

• Collin (2011): with similar characteristics, no cardiac events at 1 year

• This clinical prediction rule:

• Increase the efficiency of diagnostic investigation

• Patients without any of the high-risk criteria could be safely discharged
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