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Introduction to High Sensitivity Troponin (HsTnI)

 Definition of High Sensitivity (Next 
Generation) Cardiac Troponin 
Assays
 HsTn assays are now able to detect 

troponin in normal individuals. This 
allows for improved sensitivity in 
detecting elevated troponin using the 
upper reference limit – also known as 
the 99th percentile. 

 Coefficient of Variation <10%

 At JHH, no change in assay 
manufacturer. 

 Same molecule measured, just at 
much lower concentrations



Why Change?

• “High sensitivity cardiac troponins 
are the preferred standard for 
establishing a biomarker 
diagnosis of acute myocardial 
infarction, allowing for more 
accurate detection and exclusion 
of myocardial injury.”

• Yield a faster diagnosis of 
acute MI 

• US catching up to the rest of 
the world

• Sunsetting of contemporary 
assays 

• Provides sex-specific cutoffs



Conventional Troponin Vs 
High sensitivity Troponin

Conventional Troponin High Sensitivity Troponin
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Presenter Notes
Presentation Notes
Both high-sensitivity and conventional troponin assays measure the exact same cardiac molecule.  High sensitivity assays measure much more precisely and at much lower concentrations. 




Serial sampling and kinetics



Transition to 
High sensitivity Troponin I

1. HS Troponin allows for improved sensitivity 
allowing for earlier detection AND rule out of 
myocardial injury in many patients.

2. Results may be positive by degree of 
elevation OR by significant change on serial 
testing 
1. Delta Value – Change (rise or fall) in the troponin over time. The delta 

value maybe significant whether the change in troponin positive or 
negative.  

2. A delta value > 15 ng/L (1hr); or > 25 ng/L (3hrs) rules in for an acute 
myocardial process similar to an significantly elevated absolute value of 
troponin. 
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Presenter Notes
Presentation Notes
The 2021 American Heart Association/American College of Cardiology/American Society of Echocardiography/American College of Chest Physicians/Society for Academic Emergency Medicine/Society of Cardiovascular Computed Tomography/Society for Cardiovascular Magnetic Resonance guidelines



Broad Differential for 
Positive HS Troponin
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Thygesen K. Task Force for the Universal Definition of Myocardial Infarction. Fourth universal definition of myocardial infarction 
(2018).Circulation. 2018;

1. There will be an increase in 
numbers of patients with 
positive troponin.

2. Abnormal Cardiac troponin 
does NOT equal Myocardial 
Infraction.

Presenter Notes
Presentation Notes
Discuss that there are several diagnoses that lead to myocardial injury ( term used in 4th definition of MI ) and not all of them are ischemic in nature.



Appropriate Ordering and Resulting

There are 3 orderables for HS Troponin
A) Single Troponin
B) ED Series  (0, 1, 3 hour)  
C) Inpatient Series (0, 3 hour)  

• Single order troponin is indicated when the primary concern is to assess for myocardial injury 
with low or no suspicion for an acute myocardial process; for example: myocarditis, pulmonary 
embolus. 

• Timely collection of blood sample is essential!

• Delta values may be difficult to interpret for results not drawn within the recommended time. 
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Laboratory Considerations

• New units (ng/L) = current units (ng/mL) x 1000
• 0.04 ng/ml = 40 ng/L 
• Values in integers

• New specimen type (lithium heparin plasma)    
and tube (SAP #137781)
– Light (mint) green preferred
– Dark green acceptable

• Add-ons no longer possible



HsTnI Reference Ranges and Interpretation



Delta Changes and Interpretation

Please See AgileMD guidelines for clinical context 
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Hopkins ED Guidelines – See AgileMD in EPIC
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Hopkins Inpatient Guidelines –
See AgileMD in EPIC
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Case Example 1 (Arrival >3 hr) 

• Male Atypical Chest pain > 3 hours ago
• EKG normal or non-diagnostic 
• HsTnI at time 0 hr: <4 ng/L  Troponin undetectable
• Diagnosis: Non-cardiac chest pain; ACS ruled out.  
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Case Example 2 (ED 1 hr) 

• Low risk for ACS - Female presents to ED with Chest pain starting < 3 hours ago
• EKG normal or non-diagnostic
• Time 0 HsTnI result <4 ng/L
• Time 1 hr HsTnI result 10 ng/L  Delta (change from baseline) >5;  Need Repeat 3 hour
• Time 3 hr HsTnI result  9 ng/L Delta (change from baseline) Not Significant; Ruled out 
• Diagnosis: Low risk for Acute Myocardial Infarct. 
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Presenter Notes
Presentation Notes
Lesson points – for audience; 
For patients arriving < 1 hour – YOU NEED TO COMPLETE SERIAL TROPONINS. 
When calculating HS troponin for less than value (ex <4) – use the value 4.  (The research here is all over the place here, assay imprecise at values less than 4, other institutions use similar strategy) 
When you get a 1 hour, ONLY OKAY TO STOP AT 1 HR if you have a < 4; and < 5 delta – OTHERWISE COMPLETE THE 3hr RULE OUT!! 
ENCOURAGE REVIEW OF AGILEMD




Case Example 3 (ED High Risk) 

• Female (High risk – HEAR score 6) presents to ED with chest pain starting < 3 hours ago
• EKG non-diagnostic
• Time 0 HsTnI result 6 ng/L
• Time 1 hr HsTnI result 13 ng/L  Delta (change from baseline) = 7; Obtain 3 hour HS troponin
• Time 3 hr HsTnI result 17 ng/L Delta (change from baseline) = 11; Ruled out 
• Diagnosis: Delta not Change, ACS ruled Out. 

However, for high risk patients (HEAR Score 7), may require further risk stratification. 
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Presenter Notes
Presentation Notes
LESSONS

For patients arriving < 1 hour – YOU NEED TO COMPLETE SERIAL TROPONINS. 
When calculating HS troponin for less than value (ex <4) – use the value 4.  (The research here is all over the place here, assay imprecise at values less than 4, other institutions use similar strategy) 
When you get a 1 hour, ONLY OKAY TO STOP AT 1 HR if you have a < 4; and < 5 delta – OTHERWISE COMPLETE THE RULE OUT!! 
In this case, even thought the patient did not meet significant delta change, HOWEVER SINCE THEY ARE HIGH RISK – okay to consider further risks stratification based on clinical concern.  (especially as they are slightly elevated – above 99th percentile).  This is to further emphasize that it’s not only patients with positive (ie. those who rule in) that should be admitted.  
ENCOURAGE REVIEW OF AGILEMD 




Case Example 4 (Rising/Falling) 

• Male presents to ED with Chest pain starting > 3 hours ago
• EKG non-diagnostic
• Time 0 HsTnI result 30 ng/L
• Time 1hr HsTnI result 20 ng/L  Delta (change from baseline) = 10 ; Ruled out
• Time 3 hr HsTnI result <4 ng/L  Delta (change from baseline) = 26; Ruled IN 
• Diagnosis: ACS Ruled IN.  Based on clinical profile, consider next steps. 
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Presenter Notes
Presentation Notes
LESSON 
Use the rise OR FALL OF TROPONIN (IE. THE ABSOLUTE VALUE OF DELTA) TO DETERMINE POSITIVE DELTA. 
If you are in the intermediate category – ie. in this case (any patient with detectable troponin) – you need to complete a 3hour rule out. 
ENCOURAGE AGILE MD 



Epic Reporting Example – No Delta Change



Epic Reporting Example –Delta Change



• Orders are located 
in…
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ED Series



Orders – Manage Orders (ED provider view)



Orders – ED Narrator for ED timed series
Only 0 hr appears for collection



Orders – 0 hr collection is Stat



Orders – 0 hr received in lab



Specimen Collection Considerations

• New specimen type (lithium heparin plasma)    and 
tube
– Light (mint) green* preferred
– Dark green acceptable

• Sample handling is critical for accurate results
– Completely fill tube
– Mix tube with gentle inversion 8 times

• Timely collection of blood sample is essential!

*SAP #137781



Epic Reporting Example – No Delta Change



Epic Reporting Example –Delta Change



• Orders are located 
in…



Workgroup Members
• Emergency Medicine

– Mustapha Saheed, MD
– Michael Ehmann, MD
– Jeremiah Hinson, MD, Ph.D.
– Daniel Swedien, MD

• Internal Medicine
– Benjamin Bodnar, MD 

• Cardiology
– Joshua Kiss, MD
– Thomas Metkus, MD, Ph.D.

• Nursing 
– Barbara Maliszewski
– Tracy Colburn 

• Pathology
– Lori Sokoll, Ph.D. 
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