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Upon completion the participant will be able to 
  
o Review current and evolving definitions of  “High Sensitivity” troponin 

assays. 
o Assess the analytical performance variables of these assays 
o Describe how high sensitivity troponin assays have impacted patient care 

and the clinicians ordering this test. 
o Recognize the best demonstrated practices of customers (OUS)  that have 

integrated these assays into laboratory and clinical practice. 
o Analyze the potential impact of these assays in the point-of-care setting. 
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Disclosures & Disclaimers 

 
• All Material Contained In This Preseneation Have Been Carefully Reviewed To 

Ensure No Vendor Bias Has Been Included In This Presentation.  
 

• Thoughts Expressed In This Presentation Do Not Necessarily Represent Those Of 
Radiometer America Or Its Affiliates. 

 
• The majority of the presentation is NOT based upon U.S. based Consensus/Care 

Guidelines; the information presented represents international experience utilizing 
High Sensitivity Troponin Assays.   

 
Many of the assays described are not cleared for sale and 

distribution in the US, by the FDA.   
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Troponin Testing Beneficiaries 

Patient 

Clinical 
Staff Lab 



Chiefly Troponin Aids in MI (Myocardial Infarction) 

Photos courtesy of Boehringer Ingleheim International GmbH, by Lennart Nilsson. 

Circulation 8-2012: Thygesen et al ESC/ACCF/AHA/WHF Third Universal Definition of MI 



The Third Universal Definition of MI… 
MI should be used when there is evidence of myocardial necrosis in a clinical 
setting consistent with acute myocardial ischemia. Under these conditions any 
one of the following criteria meets the diagnosis for MI: 
 
Detection of a rise and/or fall of cardiac biomarker values [preferably cardiac troponin 
(cTn)] with at least one value above the 99th percentile upper reference limit (URL) and 
with at least one of the following: 

 
• Symptoms of ischemia. 
• ECG changes…long list of criteria 
• Imaging evidence of new loss of viable myocardium or new regional wall motion 

abnormality. 
• Identification of an intracoronary thrombus by angiography or autopsy. 
• Several other specific conditions associated with procedural MI conditions. 

 



Assay Variability:  
Epitopes, Antibodies and Instrumentation 

Differences in cTnI 
results between 
methods have been 
documented as due to 
a lack of calibrator 
standardization. 
 
Variation from 20- to 
40-fold up to as much 
as a 100-fold among 
first generation  assays 
were reported, and 
more recently, 2 to 5 
fold amongst current 
assays. 

Apple et al, High Sensitivity Cardiac Troponin Assays: Clinical Chemistry, 58:1 (2012) 



What’s Different? 



High Sensitivity Troponin Defined?   
1. First, The Total Imprecision (CV) At The 99th 

Percentile Value Should Be At 10%.  
 

2. Second, Measurable Concentrations Below 
The 99th Percentile Should Be Attainable 
With An Assay At A Concentration Value 
Above The Assay’s Limit Of Detection For At 
Least 50% (And Ideally 95%) Of Healthy 
Individuals To Attain The Highest Level Of 
Scorecard Designation. 

 
Presently <15% Of Cleared Assays Can 

Accurately Detect cTn Values In Healthy 
Individuals. 

Analytical Characteristics of High-Sensitivity Cardiac Troponin Assays: Clin Chem 58:1 54–61 (Sept. 2012): Apple F., et al. Apple, F.S. Opinion Clinical 
Chemistry 55:27 (2009) 



High Sensitivity Troponin…Change & Challenges 

Am Heart J 2010;160:583-94. 



Cardiac Marker Temporal Release Patterns 
Present & Future 

Slide Courtesy R. Christensen-University of Maryland NEJM: 2009 361: 858-67  



South Africa’s hsCtn Consensus 
Documents (2012) 
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The increased sensitivity of 
high sensitivity cardiac 

troponin assays comes at a 
cost of decreased 

specificity, and “false 
positive” diagnosis of acute 

coronary syndromes has 
made clinicians wary of their 

use, fearing unnecessary  
hospitalizations, 
angiography and 
revascularization. 

South African Heart Journal, 
Consensus Statement Winter 2012 

Sensitivity and Specificity-a balancing act? 



Relative & Absolute Changes in Values 

South African Heart Journal, Consensus Statement Winter 2012 



European Guidelines 
Compared with standard cardiac troponin assays, high-sensitivity 
assays: 

• Have higher negative predictive value for acute MI. 
• Reduce the “troponin-blind” interval leading to earlier detection of acute MI. 
• Result in a ~4% absolute and ~20% relative increase in the detection of type     
 1 MI and a corresponding decrease in the diagnosis of unstable angina. 
• Are associated with a 2-fold increase in the detection of type 2 MI. 

 
Rising and/or falling cardiac troponin levels differentiate acute 
from chronic cardiomyocyte damage (the more pronounced the 
change, the higher the likelihood of acute MI). 

European Heart Journal (2016) 37, 267–315 doi:10.1093/eurheartj/ehv320 
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Serial Draw Protocols 

European Heart Journal (2016) 37, 267–315 doi:10.1093/eurheartj/ehv320 



Patient Variables=Operational Challenges 

European Heart Journal (2016) 37, 267–315 doi:10.1093/eurheartj/ehv320 



High Sensitivity Troponin & POC Testing? 

Will The Need For Speed In The ED Trump The Need For A 
High-sensitive Assay with prolonged TAT from the lab? 

"It throws down the gauntlet to have point-of-care assays demonstrate the 
same characteristics as the quantitative tests we offer in the lab. There 
are a couple that have met that challenge. Otherwise, if the test is not as 
sensitive as troponin analyzed in the lab…R. Christenson  February 2013 Clinical Laboratory News: 
Volume 39, Number 2   

  
 Will High Sensitivity Troponin And Contemporary 

Troponins Be Able To Coexist?  
 Dual Reference Ranges for ED and Lab? Not impossible but 

challenging, hospitals will have to carefully consider their serial 
draw protocols. 



Best Demonstrated Practices-A Canadian Experience 
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In Conclusion…  

"when troponin was 
a lousy assay it 

was a great test, 
but now that it's 

becoming a great 
assay, it's getting 

to be a lousy test."  
Jesse RL. On the relative value of an assay versus that of a test: a 
history of troponin for the diagnosis of myocardial infarction. J Am 
Coll Cardiol. 2010;55:2125–2128. 
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