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Patients were included 
◦ older than 18 years
◦ suspected of having ACS
◦ between June 1999 and August 2001
◦ 12-lead electrocardiogram (ECG) or cardiac 

biomarkers
◦ cardiac marker (troponin I, troponin T, or CK-MB) 

measured twice within 6 hours of presentation

15%: change in concentration of the 
institutional upper limit of normal was selected
Patients was divided into 3 groups
◦ Decreasing cardiac markers>15%
◦ stable markers: no absolute change greater than 15%
◦ increasing markers>15%

The institutional upper 
limit of normal for 
troponin was a factor 
of 10 lower than other 
sites; troponin levels at 
this site were not 
included in analysis.

positive testing
◦ during their hospital visit
◦ within 30 days of the ED visit
◦ greater than 70% stenosis
◦ positive myocardial perfusion imaging
◦ positive noninvasive provocative test for ischemia

Of 17713 patient visits included in i*trACS
◦ 2623 had either 2 troponins or 2 CK-MB assays 

performed within 6 hours
85 had a positive troponin
186 had a positive CK-MB
164 had both a positive troponin and a positive CK-MB
26 additional subjects with only 1 troponin at site 2

these were also excluded



2162 patient visits 
were included, 
2021 patient visits 
had 2 troponin
assays

1311 patient visits 
had 2CK-MB assays

raw outcomes associated with changing 
troponin and CK-MB.

Patients with both increasing and decreasing troponin had 
greater odds of ACS than patients with stable troponin
Patients with decreasing CK-MB had lower odds of ACS than 
those with stable CK-MB
Those with increasing CK-MB had similar odds of ACS to 
those with a stable CK-MB.

small changes in troponin not exceeding the 
institutional upper limit of normal are 
associated with increased risk of ACS
a decreasing troponin did not portend ACS 
despite the fact that theoretically it could be 
the result of a resolving MI, which could also 
be associated with ACS

Because the odds of adverse events are more 
than tripled when marker troponin was 
increasing, this suggests that even the 
smallest increases in troponin are clinically 
significant
We found no differences between those with 
a stable CK-MB and those with either an 
increasing or decreasing CK-MB
The significance of this finding is unclear but 
may reflect the lower specificity of CK-MB



the ECG was normal or nondiagnostic in 
approximately 90% of all patients
Small changes in troponin identify a cohort of 
patients at risk for ACS not otherwise 
detected by the ECG

Any increase in troponin concentration within 
6 hours of ED evaluation, is associated with 
an increased risk of ACS
it will hopefully prompt further research into 
how patients, with troponin changes below 
the upper limit of normal, should be 
managed

Thank you for attention


