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The current universal definition of
AMI requires a rise and/or fall in
biomakers (cardiac troponin), with at
least one value above the 99th
percentile reference value, in
patients with evidence of myocardial
ischemia.

Recent work
• 20%
 Macrae AR, et al. Assessing the requirement for the 6-hour interval between
specimens in the American Heart Association Classification of Myocardial Infarction
in Epidemiology and Clinical Research Studies. Clin Chem. 2006;52:812– 818.

•

30%
 Apple FS, et al. Role of monitoring changes in sensitive cardiac troponin I assay
results for early diagnosis of myocardial infarction and prediction of risk of adverse
events. Clin Chem. 2009;55:930 –937

• 117 % - 243%
 Giannitsis E, et al. High sensitivity cardiac troponin T for early prediction of
evolving non-Stsegment elevation myocardial infarction in patients with
suspected acute coronary syndrome and negative troponin results on
admission. Clin Chem. 2010;56:642– 650.

• 235%.
 Kavsak PA, Ko DT, Wang X, Macrae AR, Jaffe AS. 2007 Universal myocardial
infarction definition change criteria for risk stratification by use of a highsensitivity cardiac troponin I assay. Clin Chem. 2010;56: 487–489.

Purpose
• To determine the diagnostic accuracy of early
absolute (∆) and relative (∆%) changes in
sensitive cTn within the first hour and the first
2 hours for the diagnosis of AMI in a nonselected heterogeneous population of
patients presenting with acute chest pain to
Emergency Department.

Methods
• The Advantageous Predictors of Acute Coronary Syndromes
Evaluation (APACE) study is an ongoing prospective,
international, multicenter study designed and coordinated
by the University Hospital Basel, Switzerland.
• From April 2006 to June 2009, consecutive patients who
presented to the ED with symptoms suggestive of AMI such
as chest pain and angina pectoris with onset or peak of
symptoms within the last 12 hours were recruited.
• Patients <18 years or with terminal kidney failure requiring
dialysis were excluded
• Patients with ST-elevation myocardial infarction (STEMI,
n=50) were removed from this analysis.

Methods
• To determine the final diagnosis for each patient, two independent
cardiologists, blinded to measurements of hs-cTnT and cTnI-ultra,
reviewed all available medical records pertaining to the patient from the
time of ED presentation to 60-day follow-up.
 Reichlin T, et al.: Early diagnosis of myocardial infarction with sensitive
cardiac troponin assays. N Engl J Med 2009; 361(9): 858-67.

• Among the 1197 patients, samples at presentation as well as after 1 hour
for measurement of both high-sensitive cardiac troponin T (hs-cTnT) and
cardiac troponin I ultra (cTnI-ultra) were available in 836 patients. Of
these, additional samples after 2 hours were available in 590 patients.

Absolute 2 hour changes (∆)

Relative 2 hour changes (∆%)

1 hour changes

p < 0.001

AUC indicates area under the curve.

2 hour changes
p < 0.001

AUC denotes area under the receiver operator characteristic (ROC) curve; CI denotes
confidence interval; PPV denotes positive predictive value; NPV denotes negative
predictive value.

Limitations
1. We cannot quantify the potential clinical benefit
associated with the application of the absolute
and/or relative changes in cTn concentrations to
diagnose AMI in patients with chest pain.
2. The group of patients with cTn levels additionally
available after 6 hours was slightly biased by the
fact that patients with AMI often were already
transferred to the catheterization laboratory or to
the coronary care unit by 6 hours.
3. Patients with terminal kidney failure requiring
dialysis were excluded.

Findings
1. Early absolute cTn changes were superior to relative cTn
changes in diagnosing AMI among unselected patients
with symptoms suggestive of AMI.
2. The ability of absolute cTn changes to diagnose AMI was
similar for both assays.
3. The diagnostic superiority of absolute over relative cTn
changes was independent of the underlying cTn baseline
value and consistent in important subgroups of patients
such as the elderly and patients with impaired renal
function.
4. The combination of baseline levels with absolute, but not
relative changes significantly improved the diagnostic
accuracy provided by baseline cTn levels.
5. The optimal cut off values as derived by ROC curve analysis
for the 2 hour absolute cTn changes were about half the
99th percentile value of their respective assay.

APACE Recruiting centres:

Currently recruiting (red) and planned (orange) APACE study sites

6 hour troponin
• Values of cTn at baseline as well as after 1 hour, 2
hours, and 6 hours were available in a subgroup
of 305 patients (36%).
• Diagnostic accuracies for AMI were similar for
absolute 1-hour, 2-hour, and 6-hour changes in
hs-cTnT (AUCs, 0.91, 0.96, 0.95; P>0.05 for all
comparisons) and in cTnI-ultra (AUCs, 0.91, 0.94,
0.95; P>0.05 for all comparisons).
• Relative 6-hour changes were inferior compared
with absolute changes (AUC, 0.79 for hs-cTnT and
0.73 for cTnI-ultra; P0.001 for comparison with 6hour absolute changes).

Table 5

Use of local cardiac troponin assays
• For the Roche cTnT 4th generation assay, the 10% CV level is 0.035ug/l. The
laboratories of the participating sites reported only two decimals, therefore
0.04ug/l was used as a cut-off for myocardial necrosis. In order to fulfil the
criteria of a significant change (30% of 99th percentile or 10% CV level), a
patient would e.g. need to have a level of <0.01ug/l at presentation and
0.04ug/l at 6h. A patient would also qualify if the first level is 0.02ug/l and
the second 0.04ug/l. A patient would not fulfil the criteria if the first level is
0.03ug/l and the second is 0.04ug/l. If the first level is 0.04ug/l, the second
level needs to be at least 0.06ug/l.
• For the Abbott Axsym cTnI ADV, the 10% CV level is 0.16ug/l. A patient
having 0.16ug/l at presentation would meet the criteria for significant
change if the second was ≥0.21ug/l. A patient having <0.12ug/l at
presentation (limit of detection) would qualify if the second is >0.16ug/l.
• For the Beckmann Coulter Accu cTnI, the 10% CV level is 0.06ug/l. A patient
having 0.06ug/l at presentation would qualify if the second is ≥0.08ug/l. A
patient having 0.05 at presentation would qualify if the second is 0.07ug/l,
but not 0.06ug/l. A patient having undetectable cTnI (cTnI<0.01ug/l) at
presentation would qualify if the second is ≥0.06ug/l.

