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4.     Rationale:  In 2007, The ESC/ACCF/AHA/WHF task force released an expert consensus 

document redefining MI into 5 types.
1 

This was further consolidated with the Third Universal 

Definition of Myocardial Infarction which was released in 2012.
2 

The definition of MI was 

defined as follows: 



Detectable fall or rise of cardiac troponins with at least one value exceeding the 99
th

 percentile 

marked by the manufacturer.
2
 If the biomarker criteria was met, one of the following additional 

criteria had to be met- 

1. Symptoms suggestive of ischemia 

2. New/ presumed ST-T wave changes or Left Bundle branch block 

3. Development of pathological Q waves in the ECG 

4. Intracoronary thrombus noted on angiography or autopsy 

5. New wall motion abnormality noted on echocardiography 

Although a rise or fall in troponin was required, how much rise or fall should satisfy the 

biomarker criteria for MI?  
 

The American College of Cardiology Foundation supports the 2012 Universal Definition of MI 

and classifies non-ST elevation acute coronary syndrome by the following: 

1. A troponin value above the 99th percentile of the upper reference level and evidence for a 

serial increase or decrease of 20%, if the initial troponin value is elevated  

2. For any troponin values below or close to the 99
th

 percentile, evidence for acute 

myocardial necrosis is indicated by a change of 3 standard deviations of the variation 

around the initial value as determined by the individual laboratory  

3. Clinical laboratory reports should indicate whether significant changes in cardiac 

troponin values for the particular assay have occurred.  
 

Although a relative change in troponin has largely been agreed on, some reports suggest an 

absolute change in troponin may be more predictive of AMI in patients
7
. We propose to examine 

AMI classification by relative and absolute change in troponin values, using a nationally 

recognized ARIC Communities Surveillance database of patients hospitalized with suspected 

AMI.  
 

5. Main Hypothesis/Study Questions:  

1.  In patients hospitalized with Type I non-ST elevation AMI who present with initial 

troponin values exceeding the 99
th

 percentile, what relative or absolute change in cardiac 

troponin ideally classifies AMI with optimum sensitivity (compared to the gold-standard 

validated classification algorithm used by the ARIC Study)?  

2.  Among hospitalized patients with suspected AMI later determined not to have AMI, 

what is the 24-hour relative and absolute change in troponins? 

3. How do changes in cardiac troponins impact 28-day, 6 month and 1 year mortality 

rates? 

 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 

interest with specific reference to the time of their collection, summary of data analysis, 

and any anticipated methodologic limitations or challenges if present). 
 

This analysis will be based on the ARIC Community Surveillance study sample of patients 

hospitalized with suspected AMI. The analysis will exclude patients classified with ST-elevation 

AMI, and those lacking serial troponin values at both the first and second day of hospitalization.  
 



All analyses will be weighted by the sampling fraction and adjusted to account for the stratified 

sampling design. The predictive ability of various relative and absolute cut-points for delta 

troponin will be analyzed by likelihood ratios
8
, and the sensitivity and specificity of these cut-

points will be calculated. Model discrimination of absolute and relative delta troponin will be 

assessed from the receiver operating characteristics
9 

of multivariable logistic regression models, 

using Youden’s index to determine the best balanced cut-points optimizing sensitivity and 

specificity
10

. Potential covariates to include in multivariable models may include renal function, 

invasive procedures, and year of hospital admission (due to temporal changes in medical 

management of AMI that have occurred since 1996). 
 

Limitations: The ARIC Surveillance study consists of real-world data abstracted from hospital 

medical records. Troponin values were not assessed by a standardized, central laboratory, and 

will vary by manufacturer assay. Additionally, the time from symptom onset to troponin 

measurement may not be available for all hospitalizations. Finally, this analysis is limited to 

hospitalizations occurring after 1996, when troponin assessment for suspected AMI became 

routine.  
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