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High sensitivity Tn (hsTn) assays were proven  

• to provide earlier detection of AMI [1],  reduce the ‘troponin-blind’ interval 

in the first hours of an MI 

• to have higher negative predictive value 

• to improve overall diagnostic accuracy in patients with suspected ACS [2]. 

[1] E. Giannitsis, et al. High-sensitivity cardiac troponin T for early prediction of evolving non-ST-segment elevation myocardial infarction in patients with suspected 
acute coronary syndrome and negative troponin results on admission, Clin. Chem. 56 (2010) 642–650. 
[2] N.L. Mills, Implementation of a sensitive troponin I assay and risk of recurrent myocardial infarction and death in patients with suspected acute coronary 
syndrome, JAMA 305 (2011) 1210 



• These improved assays are labelled ‘sensitive’ when able to detect cTn in 20–50% 
of healthy individuals and ‘high-sensitivity’ if they detect a cTn level in >50% of 
reference (apparently healthy) subjects, and if they have a coefficient of variation 
of <10% at the 99th percentile upper reference limit of the assay. 

• Hs-cTnT and I are organ specific, but not disease-specific markers. 

• They ought to be interpreted as quantitative variables and not in a binary fashion 
(negative/positive) like a pregnancy test.  

• From a diagnostic perspective, it is highly inappropriate to label a patient as ‘cTn-
positive’ 



MI caused by atherothrombotic coronary 
artery disease (CAD) and usually precipitated 
by atherosclerotic plaque disruption (rupture 
or erosion) is designated as a type 1 MI. 



“In the absence of overt myocardial ischemia, elevated cTn 

levels are often labelled as ‘false-positive’ hs-cTn results.  

This term should be avoided, as most of these unexpected 

hs-cTn elevations are ‘true positive’ for myocardial injury 

(rather than MI) and reflect previously undetected or 

underestimated cardiac disease” 

Tweenbol R, European Heart Journal Supplements (2018) 20 (G), G2–G10 
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Multiple mechanisms: 
Type 2 MI may result from increased transmural pressure, small-vessel coronary obstruction, endothelial 
dysfunction, anaemia, hypotension. 
 
Besides type 1 MI or type 2 MI, cardiomyocyte apoptosis and autophagy due to wall stretch have been 
experimentally demonstrated. Direct cellular toxicity related to inflammation, circulating neurohormones, 
and infiltrative processes may present with HF and abnormal cTn measurements indicating myocardial 
injury. Finally, exocytosis of the early releasable cytosolic troponin pool into the blood stream from stressed 
cardiomyocytes has also been suggested as a cause of elevated cTn values 



“First, they should be used only in conjunction with full clinical 

assessment, including a pre-test probability assessment to identify 

those patients at high risk who may not be suitable for early 

discharge.  

Second, these strategies should be considered triage strategies 

rather than definite diagnostic strategies. 

Third, the percentage of patients eligible for rule-out or rule-in 

varies widely from 9.8% to 77% depending on the underlying 

algorithm, the used cTn assay” 

Tweenbol R, European Heart Journal Supplements (2018) 20 (G), G2–G10 



Signs and/or 
symptoms  



 A partire dal giorno 5 settembre 2018 il sistema attuale di dosaggio della troponina ematica 
(contemporary-sensitive AccuTnI, Beckman-Coulter) sarà sospeso e sarà introdotto un sistema ad 

alta sensibilità ( hs-Tn I Access, Beckman–Coulter).  
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Conti A, Paladini B, Toccafondi S, et al. Effectiveness of a multidisciplinary chest pain unit for the assessment of 
coronary syndromes and risk stratification in the Florence area. Am Heart J 2002; 144: 630-5 

Valutazione clinica del dolore toracico 



BMJ. 2006 Nov 25;333(7578):1091.  
Am Heart J. 2009 Sep;158(3):392-9. 



International Journal of Cardiology 168 (2013) 2153–2158 

Low HEART scores (0–3), 
exclude short-term MACE 
with >98% certainty.  
 
In patients with high HEART 
scores (7–10) the high risk of 
MACE may indicate more 
aggressive policies.  



Circulation. 2018;138:2456–2468. 



21 503 patients with chest pain at the 

Sahlgrenska University Hospital, Gothenburg, 

Sweden 

There were concerns expressed that the 
introduction of hs-cTn would lead to a 
sharp increase in the incidence of MI 
after an early report of a change from 
18% to 22% in MI incidence after the 
transition to hs-cTn 

Journal of Internal Medicine, 2018, 284; 50–60 

cTn elevations universally portend a worse 
prognosis than otherwise similar patients 
without a cTn elevation, irrespective of the 
underlying disease. 



72.2% of all patients ≥75 years of age (583/808) without NSTEMI had hsTnT 

concentrations above the 99th percentile of a healthy reference population. 

CONCLUSION: Patients' age needs to be considered at least one influencing factor on hsTnT 

concentrations at admission and should be included in the clinical interpretation of hsTnT 

concentrations for further clinical workup beneath other influencing factors like comorbidities and 

symptom onset time. The implementation of age-specific cut-off values could be considered for 

single troponin testing at admission but is associated with an increased risk of underdiagnosis of 
NSTEMI. 

MATERIALS AND METHODS: 

Data of 4118 consecutive emergency department (ED) patients who underwent a routine TnT measurement 

between 11 October 2012 and 30 November 2013 were analysed. Primary endpoint was a main hospital 

diagnosis of NSTEMI. 



In most studies analytical and biological 
variation is in the range of 50 – 60%. 
For that reason, this percentage has been 
suggested for use when initial baseline 
values are ≤ the 99th percentile URL. 
However, for individuals with an initial 
value greater than the 99th percentile URL, 
a lesser degree of change during serial 
measurements is necessary to achieve 
improved clinical sensitivity (as compared 
with individuals with initial values ≤ 99th 
percentile URL). 
  
Thus, an expert consensus group has 
recommended serial changes > 20% be 
used in this situation [1] 

[1] Thygesen K, et al; Study Group on Biomarkers in Cardiology of the ESC Working Group on Acute Cardiac Care.  
How to use high-sensitivity cardiac troponins in acute cardiac care. Eur Heart J 2012;33:2252–2257. 



Diagram of 
the Trial and 
Populations 

Validation phase:  
clinical care guided by 
 contemporary  assay 

Implementation phase:  
clinical care guided by  
high-sensitivity  assay 

Contemporary and high sensitivity troponin assays were run 
simultaneously in plasma, to accurately identify all patients 
reclassified by high-sensitivity testing during both phases of 
the trial   



 
Diagram of the Trial and Populations 

Validation phase: clinical care guided by contemporary  assay 

Implementation phase: clinical care guided by high-sensitivity  assay 



10.360 myocardial injury 

Non condivisa IM Tipo 1 IM Tipo 2 Myocardial injury 

Diagnosi riclassificati 

Non condivisa IM Tipo 1 IM Tipo 2 Myocardial injury 

9151 (88%) 

5028 (55%) 

1260 (14%) 

2810 (31 %) 

515 (33%) 

796 (51%) 

218 (16%) 
1529 (84%) 

10.360 diagnosticati con hs-cTnI 



Procedure eseguite in funzione del tipo di troponina 
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Reclassified by high-sensitivity cardiac troponin I assay (n=1771) 
720 validation phase (clinical care guided by contemporary  assay) 
1051 implementation phase (clinical care guided by high-sensitivity  assay) 
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Incidence of myocardial 
infarction or death from 

cardiovascular causes 
at 1 year, stratified by 

troponin concentration 
and phase : clinical care guided by contemporary  assay 

: clinical care guided by high-sensitivity  assay 







The use of hs-cTn assays to diagnose type 4a MI (and 
type 5 MI) is an area of active research. Many hs-cTn 
assays are available, which have wide dynamic 
ranges. Different criteria may be required for 
different assays. However, it has recently been 
shown that the optimal hs-cTnT thresholds to 
predict cardiovascular events at 30 days and 1 year 
were very close to the five-fold increase suggested 
by the Third Universal Definition of Myocardial 
infarction 



• A large proportion of patients have abnormal values of cTn after PCI, ranging from 20 – 40% in stable 

CAD to 40 – 50% in MI.[1] 

• Recent data corroborate the importance of elevated pre-procedure cTn values as a prognostic marker 

in patients that have values that rise after the procedure. [2] 

• The occurrence of procedural myocardial injury can be detected by the measurement of cTn before 

the procedure and repeated 3 – 6 h later.  

• Where the second value is rising, further sampling should be performed to document the peak cTn 

value. Increasing levels after the procedure can only be attributed with certainty to procedural 

myocardial injury when the pre-procedural cTn values are normal  (<99th percentile URL), or if they 

are stable or falling. 

• For patients that present with an ACS and undergo a prompt coronary revascularization procedure, 

the post-procedural increase should be attributed to the index event. 

1. Tricoci P. Consensus or controversy?: Evolution of criteria for myocardial infarction after percutaneous coronary intervention. Clin Chem 2017;63:82–90 
2. Ndrepepa G, et al. High-sensitivity troponin T and mortality after elective percutaneous coronary intervention. J Am Coll Cardiol 2016;68:2259–2268 
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