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Historical reasons for advancements in  
diagnosis of the acute chest pain patient
• 1988

• First chest pain observation unit 
• Decrease admissions to hospital
• 2001 accreditation began SCPC

• 2004 PCI became standard of care
• Regionalization of care

• 2008 troponin introduced
• 2009 first study using coronary CT
• 2018 high sensitivity troponins introduced
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STEMI

• Pre-hospital:
• Electrocardiogram

• Bypass hospital
• Bypass ED
• Transfer to another 

hospital
• Outcomes

• Impacted by time



JAMA Netw Open. 2020 Nov 
2;3(11):e2025874



NON-STEMI

• Diagnosis:
• Cardiac troponins

• Optimal timing
• Electrocardiogram
• Optimal interventions

• Early cardiac cath
• Higher risk 

• Optimize medical 
management



Am Heart J. 2009 Oct;158(4):688-94



INTERMEDIATE RISK

• Diagnosis:
• Not abnormal troponins
• Non-diagnostic ECG
• Risk scores

• History
• Risk factors
• Electrocardiogram
• Cardiac markers

• Gaps:
• Optimal risk score
• Do risk scores increase 

testing
• Optimal type of testing
• Equity of care based on 

follow-up availability
• Optimal goal of diagnosis

• Risk of CAD
• Risk of adverse events



What do we know

• We over test with troponin testing especially in the elderly
• Acad Emerg Med. 2020 Jan;27(1):6-14.

• Even with risk scores we overtest
• Acad Emerg Med. 2016 Jan;23(1):70-7.

• Without use of tools physicians over estimate risk
• Ann Emerg Med. 2014 Mar;63(3):275-80



Curr Cardiol Rep. 2020 May 
29;22(7):49



Death/acute myocardial infarction (AMI) at 30 days based on modified HEART score (m-HS) 
and high-sensitivity cardiac troponin-T (hs-cTnT) <12 ng/L at 0 hour and delta 1 hour <3 ng/L.

James McCord et al. Circ Cardiovasc Qual Outcomes. 
2017;10:e003101

Copyright © American Heart Association, Inc. All rights reserved.



Functional vs Anatomic

• There is a  mismatch between coronary stenosis and reduced flow or 
perfusion

• Stress testing, unlike anatomic testing, detects ischemia
• Functional tests, particularly cardiac magnetic resonance (CMR), 

more closely approximate invasive fractional flow reserve (FFR) 
• Stress testing can detect a variety of clinically important coronary 

abnormalities 
• microvascular dysfunction

J Am Coll Cardiol Img 2019;12:1254–78 





LOW RISK

• Diagnosis:
• Normal troponins
• Normal ECG
• Risk scores

• History
• Risk factors
• Electrocardiogram
• Cardiac markers

• Gaps:
• Optimal risk score
• Value of testing
• Value of observation 
• Equity of care based on 

follow-up availability
• Optimal goal of diagnosis

• Risk of CAD
• Risk of adverse events
• Identify other sources of 

pain
• Reduce recurrent visits





• 40-50% of MACE occur within 7 
days

• 80% if non-low risk identified at 
admission



The risk will never be zero

• You will not identify all patients at risk for MACE
• Unpublished data from Mark et al. 

• 50% of MACE occurred after a negative stress test in non-low risk patients



Ann Emerg Med. 2018 Apr;71(4):439-451



European Society of Cardiology (ESC)-rule-in. 

How well does it work?

Circulation. 2017;135:1597-1611



• ~8000 patients s/p chest pain evaluation had outpatient test ordered
• 31.3% completed within 3 days
• 58.7% within 4-30 days

• 0.9% adverse events
• Majority were HEART score 0-3 (72.5%)

Ann Emerg Med. 2019;74:216-223



Summary

• Healthcare disparity still exist in those at greatest risk for poor 
outcomes

• Utilization of high sensitive troponins provides us to look at 
opportunities to 

• Reduce overtesting
• Resource utilization for additional testing
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