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Cardiac troponins



Cardiac Troponin
• Gold Standard for diagnosis of acute MI
• Absolute myocardial tissue specificity except for:

• In the fetus, cTnT also expressed in skeletal muscle (cTnI not)

• In rare muscle diseases, cTnT may be re-expressed in adult skeletal muscle

• High clinical sensitivity

• 2 forms: cTnI and cTnT
• cTnT: one assay

• cTnI: >10 assays – substantial variability 

• Assays are not standardized or harmonized



High-Sensitivity Cardiac Troponin

“Or why troponin is no longer like a 
pregnancy test”



High-sensitivity cardiac troponin assays

• Measure the same cTn molecule!

• Much higher sensitivity - into ng/L range

• Can be detected at baseline



2 Potential Game-Changing Features

• Risk Prediction at baseline
• Rapid acute MI diagnosis



How is an abnormal troponin defined?

Any measurement above the 99th percentile of a normal reference 
population (URL) = “Elevation”



Method Limit of Detection (LOD) 
(ng/L) 99th % (ng/ml) % Healthy Subjects 

above LOD

Roche cTnT
"4th Gen" 10 100 0.7

Roche hscTnT
“5th Gen” 5 14 25

Abbott "Contemporary"
cTnl 10 28 2

Abbott hscTnl 1.2 16 96

Siemens “Contemporary”
cTnI 40 70 2



What is the cause of postop. cTn elevations?

Do all postop. cTn elevation indicate 
myocardial injury/necrosis/infarction?



What causes acute cTn elevations?

• Myocardial ischemia
• Thrombotic event
• Demand ischemia (stable CAD)



Sara JD, Holmes DR, Jr., Jaffe AS. Fundamental concepts of effective troponin use: 
important principles for internists. The American journal of medicine. 2015;128(2):111-119.

Acute kidney failure



Postoperative Troponin Release 



Prognosis of myocardial injury

JAMA. 2012;307(21):2295-2304









Should we measure cTn in all patients?

Before surgery?

After surgery?



Preop. Risk Prediction



P=0.001

aHR 2.17; 95% CI 1.19 – 3.96, p=0.011





Improved Diagnosis of Postop. MI



HscTn increases detection rate of postop MI 

Brown J, et al. Anesth Analg 2017





Etiology of acute coronary syndrome 
after non-cardiac surgery

Anesthesiology, 2018 Jun;128(6):1084-1091



Study Design

• 215,077 BJH patients screened 
• Acute coronary syndrome within 30d after non-cardiac surgery
• Had urgent coronary angiography 
• Cath films were reviewed blinded by 2 cardiologists 
• Main endpoints: 

• Type 1 (plaque rupture/thrombus)
• Type 2 (demand ischemia, stable CAD)
• Type 4B MI (stent thrombosis)



All events 
n=146 (100%)

Type 1 MI
n=37 (25.3%)

Type 2 MI 
n=106 
(72.6%)

Type 4B MI
n=3 
(2.1%)*

Type of event, n (%)

STEMI 21 (14.4) 5 (13.5) 14 (13.2) 2 (66.7)

NSTEMI 117 (80.1) 31 (83.8) 85 (80.2) 1 (33.3)

Unstable Angina 8 (5.5) 1 (2.7) 7 (6.6) 0

Characteristics of acute coronary syndrome events 



All Events
n=146
(100%)

Type 1 MI
n=37

(25.3%)

Type 2 MI 
n=106 

(72.6%)

Type 4B MI  
n=3

(2.1%)

Normal or mild disease, n (%) 39 (26.7) 2 (5.4) 37 (34.9) 0

Calcification, n (%) 78 (53.4) 25 (67.6) 53 (50) 0

Haziness, n (%) 77 (52.7) 33 (89.2) 41 (38.7) 3 (100)

Ulceration, n (%) 28 (19.2) 25 (67.6) 1 (.9) 2 (66.7)

Thrombus, n (%) 5 (3.4) 2 (5.4) 0 3 (100)

Stress-induced 
Cardiomyopathy, n (%)

14 (9.6) 0 14 (13.2) 0

Table 3. Coronary Angiography Findings





Controversies
 What is the cause of postop. cTn elevations?
 Do all postop. cTn elevation indicate myocardial 

injury/necrosis/infarction?
 Are all postop. cTn elevations bad?
 What is the role of hscTn?
 What to do with postop. cTn elevations?



How to manage postop. cTnI elevations

• Is it acute or chronic? (Do you have a preop. sample?)
• Rule in/out non-cardiac causes

• Right heart (PE, pulm. hypertension, etc.)
• Acute/chronic kidney injury/damage

• Are there clinical symptoms consistent with myocardial ischemia?
• ECG changes?
• Consider obtaining a separate biomarker (BNP, NT-proBNP)



The MANAGE Trial



Study Design

• Patient with MINS
• Randomized to either 110 mg dabigatran for 2 years or placebo
• Complex composite endpoint – changed during the trial
• N= 1,754
• Stopped early













How should we interpret MANAGE?

• Interesting signal
• Not a treatment of MINS
• Cautious – results of a single trial should not be immediately put into 

clinical practice
• Higher bleeding
• Most patients stopped dabigatran
• Secondary prevention



Funding Sources



Thanks



Rapid MI Diagnosis



Acute MI diagnosis

Standard scenario:
Patient with chest pain in ED



The Universal Definition of MI

Evidence of myocardial necrosis in a clinical setting consistent 
with myocardial ischemia

 Rise and/or fall in cTn (one value >99th percentile) PLUS either
 Symptoms of Ischemia
 New ST-segment-T-wave changes or LBBB
 New pathological Q waves
 Imaging evidence









Hs-cTn change values

• Analytical variability: <5%
• Short-term biological variability:

• Up to 20% for values at 99th percentile
• Up to 50% in lower values (e.g. 4-8 ng/L)

• Long-term biological variability:
• Up to 85% 





NT-proBNP
elevation

Clinical 
Symptoms

Imaging/
echo

Concomitant
MI

Concomitant 
Myocardial 

Injury

Concomitant
AKI

N (%) Total n (%)

Probable + + + 5 (45) 7 (64) 2 (18) 11 (1.8) 11 (1.8)

Possible
+ + - 8 (35) 11 (48) 2 (9) 23 (3.7)

29 (4.7)
+ - + 3 (50) 3 (50) 1 (17) 6  (1.0)

Uncertain

+ - - 17 (22) 29 (38) 6 (8) 76 (12.3)

86 (13.9)
- + + 3 (100) 2 (67) 0 3 (0.5)

- + - 1 (20) 3 (60) 0 5 (0.8)

- - + 0 1 (50) 0 2 (0.3)
Unclear - - - 6 (21) 12 (41) 1 (3) 28 (4.5) 29 (4.7)
Total 116 42 22 43 56 (36)

12 (8)
155 

(25.1)
155 (25.1)





Risk Prediction
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