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Objective

• Diagnostic performance of a highly 
sensitive troponin I (hsTnI) assay 
compared with a contemporary troponin I 
(cTnI) assay 

• Serial changes within 3 hours after 
admission in the diagnosis of acute 
myocardial infarction (AMI)

Design, Setting, and Patients

• A total of 1818 patients with suspected 
acute coronary syndrome 

• Chest pain units of the University Heart 
Center Hamburg, the University Medical 
Center Mainz, and the Federal Armed 
Forces Hospital Koblenz, all in Germany

• From January 2007 and December 2008
• Between 18 and 85 years old
• All patients enrolled were Caucasian 

Exclusion criteria

• Major surgery or trauma within the 
previous four weeks

• Pregnancy

• Obvious intravenous drug abuse

• Anemia with Hb level <10 g/dl
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Design, Setting, and Patients

• Twelve biomarkers including hsTnI (level of detection, 
3.4 pg/mL) and cTnI (level of detection, 10 pg/mL) were 
measured on admission and after 3 and 6 hours

• Blood was drawn for routine blood work and sample 
storage on admission and after three and six hours. 

• A 12-lead electrocardiogram was obtained on the same 
time points above

• Conventional troponin assays used for the adjudication 
of the final diagnosis: 
– cardiac troponin T in Mainz and Hamburg 
– cardiac troponin I in Koblenz

Design, Setting, and Patients

• All patients were followed up for 30 days after 
initial hospitalization

• Outcomes included death, MI.

• Final diagnosis was based on all available 
clinical, laboratory, and imaging findings and 
was adjudicated by 2 independent 
cardiologists

• All patients in whom ACS was excluded were 
categorized as having noncoronary chest pain

Troponin assays
• The diagnostic threshold for MI according to the World 

Health Organization definition is given as 300  pg/mL by 
the manufacturer

• cTnI
– the Architect STAT troponin I assay ,Abbott Diagnostics 
– the level of detection is 10 pg/mL
– range, 0-50000 pg/mL
– the 99th percentile and the concentration with coefficient of 

variation of 10% is 32 pg/mL

• hsTnI
– the Architect STAT High Sensitive Troponin, Abbott Diagnostics 
– the level of detection is 3.4 pg/mL 
– range, 0-50000 pg/mL
– the 99th percentile is 30 pg/mL
– the concentration with coefficient of variation of 10% is 5.2 pg/mL

Results

Patient Characteristics
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The time between chest pain onset and hospital admission was similar in all diagnosis groups.

An initial rise reaching 
maximum values 10 to 20 hours 
after chest pain onset and a 
delayed subsequent decrease

copeptin, sFLT‐1 and MPO had 
highest values directly after 
symptom onset with a rapid 
consecutive decline.

Results

Diagnostic Accuracy of Troponin

and Other Biomarkers
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The difference in the diagnostic 
performance between hsTnI and cTnI 
was apparent in the first hours after 
chest pain onset.

Results

Different Relative Changes in
Troponin Concentration 

in Diagnosis of MI
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Results

Validation and Clinical Application
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δ change cut‐off 266%
(*) 82% as the reference change value cut‐off 
(**) 50% as the reference change value cut‐off 

δ change cut‐off 266%
(*) 82% as the reference change value cut‐off 
(**) 50% as the reference change value cut‐off 

Comment

Rule‐in of MI

• Change in concentration of hsTnI within 3 hours 
after admission in addition to the 99th percentile 
diagnostic cutoff provides improved PPV
– The cTnI assay provided comparable results

• The hsTnI assay provided higher PPV compared 
with cTnI among the subgroup of patients in this 
study (n=951) who presented with initially very 
low troponin I values

• Combining a single biomarker with hsTnI on 
admission did not achieve the high PPV

Rule‐out of MI

• the 99th percentile cutoff to a second hsTnI or 
cTNI measurement after 3 hours, which yields 
an NPV of more than 99%

• If considering the baseline blood draw only, the 
combination of hsTnI with copeptin or sVEGFR-
1/sFLT-1 assessed once on admission provided 
an NPV of 97% to 98%

• None of the individual early biomarkers 
representing different pathophysiological 
aspects of an evolving ACS exceeded the 
diagnostic performance of hsTnI.

Stepwise approach

• First, safe rule-out of MI
– LoD as cutoff for hsTnI on admission

• Second, early and accurate rule-in of MI
– The 99th percentile as cutoff for hsTnI 

determined 3 hours after admission 
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Limitations

• The final diagnosis of acute MI was based substantially 
on in-house troponin measurements, a change in 
troponin levels over time, there is the potential for a type 
of incorporation bias, which may overestimate the 
measure of diagnostic accuracy of serial hsTnI levels.

• Second, the number of patients with availability of 
biomarker values differed, which potentially could affect 
the results. 

• Third, the proportion of patients with MI was rather high 
compared with that of other studies involving 
consecutive patients with chest pain, but the number is 
in line with different European cohorts.

• Still, only white European patients were enrolled might 
limit the generalizability of the findings to other 
populations

Conclusions

Conclusions

• Use of hsTnI and cTnI assays in patients with suspected 
MI provides useful diagnostic information. 

• Determinationof hsTnI and cTnI values 3 hours after 
admission to the emergency department with use of the 
99th percentile cutoff provides an NPV > 99%, allowing a 
safe ruleout of MI

• Application of the relative change in hsTnI or cTnI 
concentration within 3 hours after admission in 
combination with the 99th percentile diagnostic cutoff 
value on admission improves specificity and may 
facilitate an accurate early rule-in of MI

Thanks for your attetion


