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Introduction
• Cardiac biomarkers have been used for the diagnosis of acute MI since the 1950s.
• Improvements with CK-MB then cardiac troponin.
• What is hs-cTn?
• Hs-cTn assay detects very low plasma levels of cTn I 6ng/L and T 5 ng/L.
• Between 1995 and 2007, the limit of detection: 500 ng/L  6 ng/L.
• Detection of cTns in healthy individuals  must define what is a +ve cTn result.
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Definitions

Precision of the assay (vs accuracy)
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How to interpret hs-cTn?

Early rule out strategy
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1) 0- and 3- hr algorithm

3) 0- and 1- hr algorithm
• Absolute change of hs-cTn conc over 1 hr (with both values normal).
• Very effective and rapid.
• No need for risk scores.
• Sensitivity of 96.7% and a NPV of 99.1% within 6 hr of symptom onset.
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Discharge the patient?!

The concept of risk scores
• Troponin-based strategies: cannot necessarily be used alone to guide
decisions to admit or discharge patients.
hs-cTn assays
• Unstable angina
NSTEMI
Rest?!
• Incidence of MACE in patients with ruled out AMI by troponin-based
strategies: not low
• 1-hour hs-cTnT algorithm: 30 day MACE sensitivity of 87.5% only!
• Additional risk stratification is needed before decision of discharge and
stop further investigation.
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Risk scores

Ruling IN AMI?
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Rule-in MI
• Early rule-out of AMI: important to unburden crowded hospitals and ERs
• Early rule-in: facilitate rapid treatment of patients !
• Meta-analysis:
-early intervention ↓ recurrent ischemia, hospital stay & trend ↓ major bleeding.
• In T-MACS trial: early invasive strategy in high-risk patients  28% ↓ in death,
myocardial injury, stroke, or refractory ischemia.

0- and 3- hr algorithm
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0- and 1- hr algorithm

Rule-in MI (caveats)
• Prevalence of +ve cTn increased with increasingly sensitive assays
• Small AMI!!
• cTn is highly cardiac-specific.
• ↑conc = myocardial injury (DD)
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Differential diagnosis

A) Clinical context
• The most crucial step in determining the cause of myocardial injury.
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B) Rise /fall in troponin
• Many patients have chronic elevation of cTn at baseline.
• Serial sampling: no significant change over time (avoid overDx & overttt)!.
• Acute myocardial injury: increase and/or decrease in cTn conc over time.
• Serial sampling: required to rule in the diagnosis of AMI.
• Improved precision of cTn assays: detect smaller changes in cTn conc.
• Absolute changes in conc: better diagnostic accuracy than relative changes.
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Cases
• 48 y male
• Chest discomfort 2hr
• Flu like symptoms 3 days
• ECG: diffuse ST changes

• 60 y female
• History of HF
• Chest pain for 1.5 hr
• ECG: non diagnostic

• Steady slow ↑ cTnI
• Peak 9 ng/L
• Echo: LV dysfunction

• Mild ↑ cTnI
(5-9 ng/L)

• 54 y male
• History of DM
• Chest pain for 1 hr
• ECG: normal
• ↑ cTnI: 6.3 53 ng/L
• Chest pain for 1 hr
• ECG: normal
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Other biomarkers
• There is interest in identifying additional ACS biomarkers (especially for
early presenters).
• Unfortunately, none could add value to sensitive cTn assays.

Copeptin
• Vasopressin prohormone.
• Increases very early in AMI.
• Two meta-analyses: copeptin + cTn  greater diagnostic accuracy than cTn.
• Contemporary cTn assay + copeptin sensitivity: suboptimal for rule-out (95%).
• hs-cTnT + copeptin  higher pooled sensitivity (98%;95% CI 96%–100%).
• RCT of 902 subjects: copeptin reduced LOS (7 vs 4 hrs, p<0.001) and yields non-inferior
clinical outcomes (similar MACE).
• Added value of copeptin to hs-cTn-based rule-out strategies remains to be proven.
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Heart-type fatty acid-binding protein (H-FABP)
• Small highly cardiac-specific protein.
• Increases early in AMI.
• Provides diagnostic and prognostic information independent of cTn
and ECG abnormalities.
• Systematic review: sensitivity and NPV may be suboptimal for early
rule-out.
• More evidence is still required for routine use of this promising
biomarker.

Conclusion
• Cardiac biomarkers are central to the diagnosis ofAMI.
• CTn is the reference standard biomarker.
• AMI could be ruled out in 2/3 of patients with 2 samples hs-cTn, 1 hour apart.
• Validated risk scores may help increase the safety of early discharge.
• Although highly cardiac-specific, remember that hs-cTn is a marker of
myocardial injury!
• Clinicians must interpret cTn conc in conjunction with clinical context.
• Except for very high initial cTn, serial sampling is necessary to differentiate
chronic elevations from acute myocardial injury.
• New biomarkers need more evidence to implement them in clinical practice.
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THANK YOU
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