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ED triage of low-risk patients presenting 
with chest pain and possible ACS

1. To improve cost-effectiveness (early discharge 
strategy) various strategies have been proposed

2. The primary goal (for ED department) is exclusion 
of ACS rather than detection of CAD (safety 
priority, i.e. ↑ sensitivity and NPV)

Circulation 2010;122:1756-1776



Array of new diagnostic strategies

1. New cardiac biomarkers (hs-cTn)
2. New risk scores
3. Accelerated diagnostic protocols 

(ADP) 
4. Noninvasive imaging
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Clinical implications of hs-cTn assays

Eur Heart J 2016;37:267-315



0 h/3 h rule-out algorithm of NSTEMI-
ACS using hs-cTn

Eur Heart J 2016;37:267-315



0 h/1 h rule-out and rule-in algorithms of 
NSTEMI-ACS using hs-cTn

Eur Heart J 2016;37:267-315NPV: >98%, PPV 75-80%
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2 h rule-out protocol (TIMI risk score+ ECG at 
presentation and 99th hs-cTn at 0 and 2 h)

J Am Coll Cardiol 2013;62:1242–9



J Am Coll Cardiol 2013;62:1242–9

Accuracy (95% CI) of ECG, hs-TnI, TIMI, 
and ADP for exclusion of MACE



Single dual marker early rule-out 
strategy (cTn + copeptin)



Eur Heart J 2015;36:369–376
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Suspected NSTEMI ACS: early 
assessment pathway 

• With this strategy, imaging may be used early in 
the evaluation process, with the goal of ruling-in or 
ruling-out ACS through the identification of rest wall 
motion abnormalities, perfusion defects, or 
obstructive CAD without the need to wait for serial 
biomarker analysis (triage decision)

J Am Coll Cardiol 2016;67:853-79



Predictive accuracy of TTE in patients
presenting with acute chest pain

Cardiol Clin 2005;
23:531–539



Rest MPI in Pts with acute chest pain 
and a nonischemic ECG

Circulation 2010;122:1756-1776
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LOS and cost outcomes
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Normal o nonischemic on initial ECG, 
normal initial troponin Appropiate use

Echocardiography R

CMR R

SPECT M*

CCTA (coronary CT angiography) A

Ccath (catheter-based coronary angiography) R

Low/intermediate likelihood initial
diagnosis of NSTEMI (early assessment pathway)

A: appropiate
M*:may be appropiate as determined by lack of consensus by rating panel
R: rarely appropriate
M: may be appropiate with rating panel consensus J Am Coll Cardiol 2016;67:853-79



Equivocal initial troponin or single 
troponin elevation without additional 

evidence of ACS
Appropiate use

Echocardiography M*

CMR M*

SPECT A

CCTA (coronary CT angiography) A

Ccath (catheter-based coronary angiography) R

Equivocal initial diagnosis of NSTEMI
(early assessment pathway)

A: appropiate
M*:may be appropiate as determined by lack of consensus by rating panel
R: rarely appropriate
M: may be appropiate with rating panel consensus J Am Coll Cardiol 2016;67:853-79



Suspected NSTEMI ACS: 
observational pathway 

• Pts in this pathway have undergone initial ECG and 
biomarker testing that has not led to a clear 
diagnosis of ACS, but ACS is still a consideration. 
Thus, serial ECG and troponin biomarker analysis 
are used to rule out NSTEMI or ACS (or rule it in)

• By definition, at least 9-24 h out from ED 
presentation

J Am Coll Cardiol 2016;67:853-79



Studies of exercise ECG in 
accelerated diagnostic protocols

Circulation 2010;122:1756-1776



Stress echocardiography in Pts 
presenting to the ED with chest pain

Circulation 2010;122:1756-1776



Suspected NSTEMI (observational pathway)

Serial ECG and troponin negative for NSTEMI/ACS Appropiate use

Exercise ECG A

Echocardiography
Rest R
Stress/Rest A

CMR
Rest R
Stress/Rest A

SPECT/PET
Rest R
Stress/Rest A

CCTA (coronary CT angiography) A

Ccath (catheter-based coronary angiography) R

A: appropiate
M*:may be appropiate as determined by lack of consensus by rating panel
R: rarely appropriate
M: may be appropiate with rating panel consensus J Am Coll Cardiol 2016;67:853-79



Synergistic workflows





hsTnI + early advanced coronary CTA

• Traditional features of CAD (no CAD, 
nonobstructive CAD, ≥50% stenosis)

• Advanced features of CAD (≥ 50% stenosis, high-
risk plaque features: positive remodeling, low <30-
Hounsfield units plaque, napkin-ring sign, spotty 
calcium)

J Am Coll Cardiol Img 2015;8:1272–81
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J Am Coll Cardiol Img 2015;8:1272–81

Diagnostic accuracy for ACS of conventional cTn + 
traditional CTA  VS hsTnI + advanced CTA

p < 0.001



Caveats
Intermediate-risk patients
- Prior history of CAD (PCI)
- ECG with ST-segment depression 0.05-0.10 mV 

and/or flat or inverted T waves <0.20 mV deep
- Diabetes mellitus
- Chronic kidney disease
- Advanced age
Patterns confounding the ECG diagnosis of ACS



Chest pain as a marker of restenosis
after PCI

Minerva Cardioangiol 2011;59:321-30



• The ability to detect ischemia on stress imaging 
seems to be related to time from initial PCI 
(appeared non-informative within the first 30-days 
due to high-rates of FP results)

• Hence, when confronted with a Pt presenting with 
early recurrence of symptoms, a clinician may 
consider proceeding directly to coronary 
angiography

J Am Coll Cardiol 1994;24:260-6
Am Heart J 1997;133:240-8



Detecting restenosis of symptomatic Pts
after PCI

Minerva Cardioangiol 2011;59:321-30





5-THM

1. Basic clinical tools provide powerful estimates of  
ACS risk diagnosis

2. High-risk Pts require any further testing 
3. Low risk individuals should be triaged via available 

testing options 
4. Array of new diagnostic (early discharge) strategies 
5. Lacking of synergistic workflow and comparative 

studies


