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OBJECTIVES

1. Describe the potential advantages of high-sensitivity troponin assays over 

conventional troponin in the emergency department workup of low-risk chest pain

2. Apply accelerated diagnostic pathways integrating high-sensitivity troponin, ECG, 

and clinical risk scores to safely identify low-risk patients suitable for early discharge

3. Recognize the complexity of interpreting high-sensitivity troponin results in clinical 

context, including potential non-ACS causes of troponin elevation.

4. Explore in a collaborative discussion the operational challenges a rural hospital may 

face when transitioning from conventional troponin assays to high-sensitivity troponin



D I S C L O S U R E S
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Draw Troponin 

If <6h from chest pain onset, 

draw 2nd Troponin at 6h

.

.

.

Risk Stratification 

Tools:

HEART

EDACS
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∗Unchanged hs- troponin concentration with 

1) recent normal testing (ie, invasive or CT 

coronary angiogram <2 years ago or stress 

test <1 year ago); 

2) symptoms inconsistent with possible 

ACS; 

3) chronic elevations in hs-cTn that are 

unchanged compared with levels measured 

previously; or 

4) a modified HEART score ≤3 or EDACS 

<16.



HS-CTN: WHAT IS IT?

• high-sensitivity cardiac troponin, measured in ng/L (instead of ng/mL)

• ability to detect lower cTn concentrations greater sensitivity and 

precision compared with older-generation assays

• helps differentiate between Unstable Angina and NSTEMI 







“FALSE” POSITIVES

PE
Pulmonary 

Hypertension
CHF Myocarditis Cardiomyopathy

Sepsis Critical Illness CKD Stroke/SAH



FALSE 
‘NEGATIVES’

Unstable angina

Late presentations 
of AMI



RAPID 
RULE-OUT

• “Implementation of accelerated CDPs has the potential to further 

reduce ED length of stay and increase the proportion of 

patients who are eligible for rapid ED discharge and do not 

routinely require additional diagnostic testing, without 

compromising patient safety.” - European Society of Cardiology 

(ESC) 2020



RAPID RULE-OUT CDP 

Approach Criteria for Rule 

Out

Advantages Disadvantages

0-h (single 

draw)

cTnI <5ng/L if pain 

started 3+ hrs ago

25-50% of low risk 

patients immediately 

rule out

99.5% NPV for 30d 

MACE (death or MI)

Not suitable for use if patients presenting 

early

0/1-h rule out Baseline (0-h) <6 and 

delta values at 1h <2-4

60% of patients ruled 

out for MI; NPV 

>99.5% 

25% assigned to intermediate risk zone

Timing of blood draw important

0/2-h rule out Baseline (0-h) < 6 and 

delta values at 2h <2-7

More practical timing

Better for early 

presenters

25% assigned to intermediate risk zone

Timing of blood draw important

Longer ED LOS for delta
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HIGH-STEACS PATHWAY

MI is ruled out if: 

• hs-cTnI <5 ng/L 

(if >3 h from 

symptom onset) 

or 

• if delta 0/3-h hs-

cTn is <3 ng/L 

and remains 

below sex-

specific 99th%ile

Advantages:

Validated in RCT

Uses sex-specific 

99
th

 %ile 

71% discharged

100% sensitivity 

and NPV

Disadvantages:

Longer LOS for 

patients in 

intermediate zone 

than in 0/1 or 0/2-h

Fewer patients 

discharged than 

with 0/1 or 0/2h 

algorithms



RULE-IN OR 
“ABNORMAL”

• Any value >50-100 OR

• Delta 0/1-h > 5-15

• Delta 0/2-h >10-20

• PPV 75% 

– (in European cohorts where rate of MI >15%); may be 20-

50% in less-selected population of ED patients



OBSERVATIONAL 
ZONES

• Intermediate risk values

• Additional hs-cTn 

measurement at 3-6 hours

• Can risk stratify based on 

previous testing or HEART 

score/EDACS



HEART SCORE

• Applies to patients with undifferentiated CP

• Predicts 6 week risk of MACE

• Low (0-3 points <1.7% risk of MACE)

• Moderate (4-6 points, 12-16% risk of MACE)

• High (>6 points, >50% risk of MACE)

• Requires single troponin on arrival *validated with 

‘regular’ trop, but use with hs-troponin reduces low-

risk classification and MACE rate



EDACS

• EKG and Trop not a part of 

EDACS risk stratification but are 

a part of the EDACS-ADP (0 

and 2 hours)

• Broad definition of concerning 

cardiac symptom (more than 

just chest pain) >5min duration



WHAT WOULD 
HAPPEN?

• Prospective Cohort Study

• Edmonton, Alberta

• 2015—2021

• Switched to hs-cTnI in 2020

• 3h ADP

• primary outcome: ED LOS

Implementation of a High-sensitivity Troponin Assay for Adult Patients Who Present to 

the Emergency Department With Chest Pain: The Role of Clinical Decision Support. 

CJC open. 2004.



WHAT WOULD 
HAPPEN?

Primary outcome: ED LOS

• significant 30-minute 

reduction in ED LOS for all 

patients who presented 

with chest pain

•  89 min shorter in patients 

discharged after serial trop

Implementation of a High-sensitivity Troponin Assay for Adult Patients Who Present to 

the Emergency Department With Chest Pain: The Role of Clinical Decision Support. 

CJC open. 2004.

Secondary outcomes: 

• Disposition: increase in discharge from 

ED 73-78%

• Consultation:  occurred in 21.2% of 

patient presentations in the c-TnI group 

and 18.5% in the hs-TnI group (P = 0.03).

• MACE (no difference)



MORE DATA

• Systematic Review and Meta-Analysis (2024)

• Thirty-seven articles involving 404,566 patients met the inclusion criteria, including five 

randomized controlled trials (RCTs) and 32 observational studies.

• A significant reduction in total ED LOS was reported in 22 observational studies and four RCTs. 

Emergency departments with longer baseline ED LOS showed significantly larger reductions in 

LOS after ADP implementation.

• this decreased LOS is seen even in the absence of any change in troponin assay type

Hill J, Essel NOM, Yang EH, Dennett L, Rowe BH. Effectiveness of accelerated diagnostic 

protocols for reducing emergency department length of stay in patients presenting with chest 

pain: A systematic review and meta-analysis. PLoS One. 2024 Oct 22;19(10):e0309767 



THOUGHTS?
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