
OYE VE 
hsTropinin

(What the heck 
do I do with these 
troponin levels)

Appropriate clinical context.

Draw high-sensitivity troponin if myocardial ischemia 
is suspected otherwise do not order!

Samuel Durr, MD - Cardiologist

Monument Health Heart and Vascular Institute



Cardiac Troponins

• Regulatory Proteins that form the cornerstone of 
muscle contraction 

1. Troponin C: binds with calcium.

2. Troponin T:binds with tropomyosin.

3. Toponon I: inhibites contraction.

• Troponin C is not cardia specific, and thus is not used 
for the diagnosis of cardiac injury

• CTnT and I are specific markers of myocardial injury 
ACS



Release of troponin



Troponin release
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HS Troponin

Normal Ranges



Fourth universal definition of MI -2018

• Type I MI–Acute coronary thrombosis plaque rupture

• Type II MI–Consequent to mismatch between oxygen 
supply demand.

• Type III MI–Sudden cardiac death.

• Type IV MI–Associated with PCI.

• Time 5 MI–Associate with coronary bypass surgery.



Universal definition of MI- 5 types



Myocardial Infarction

• Defined as the presence of acute myocardial injury 
etected by abnormal cardiac biomarkers in the setting 
of evidence of acute myocardial ischemia.

• Detection of arise and/or fall of cTn troponin with at 
least 1 value above the 99th percentile URL

• Symptoms of myocardial ischemia, new ST-T wave 
changes, Q waves, imaging evidence of loss of viable 
myocardium, New RWMA.



Clinical evidence of myocardial 
ischemia

1. Ischemic EKG changes. 

2. Development of Q waves.

3. New regional wall motion abnormalities-

Echocardiography

4. Identification of coronary thrombus by coronary 

angiography





Angina pectoris



Assessment of chest pain



Chest pain

• 20 million ER visits in Europe and US each year

• 10 to 20% patient seen for chest pain are diagnosed 
with acute MI

• Only 2% Are inappropriately  discharged from hospital

• 20% of patients that present with MI -normal EKG



ER evaluation of chest pain



Elevated troponin



hs Troponin

• Most patients can be diagnosed within 2 to 3 hours of 
presentation

• Isolated hs Tn increases in the absence of myocardial 
ischemia should be considered myocardial injury

• Dynamic changes (delta) have acute injury and  those 
without changes have chronic injury



hs TNI assay

• Male < 19.8 pg/mL

• Female < 14.9 pg/mL

• Critical values: male>99pg/ml
• female>74.5pg/ml

• 0-1hr delta>12

• 0-2hr delta>15



Low to intermediate risk group

• Normal hsTn obtain another 1 to 3 hours after the first

• After return of troponin risk assess with heart score or 
TIMI score



Heart score



Heart score

• Low risk less than 3 -Discharge (30-day event rate of 
0.4%)

• Intermediate risk (4-6) Outpatient ischemic evaluation

• High risk.( >7) Admit to the hospital



TIMI risk score



TIMI risk score



Low to intermediate risk



Rapid Rule out



Troponin-itis epidemic.

If tests are not put in proper context do not order high-
sensitivity troponin unless patients are having symptoms 
of myocardial ischemia Tools for fools!!!!

• hsTn is detected in 80% of all individuals tested

• Heart < 3 less  hstnI negative no further testing–
discharge



Missed ACS

• Woman less than 55 years old

• Nonwhite patient's

• Dyspnea is her primary complaint

• Patients with abnormal EKG(20% of acs) patients have 
a normal EKG

• Elderly with atypical symptoms



Myocardial injury

• Cardio myocyte turnover

• Nonischemic myocyte necrosis

• Apoptosis

• Myocardial strain

• Increased cell membrane permeability



Myocardial injury

• Myocardial injury with elevated troponin in the absence 
of clinical evidence of ischemia should prompt a search 
for other causes of myocardial necrosis

• Myocardial injury can be discriminated from chronically 
elevated values by a significant change over serial 
measurements.

• Nonischemic troponin elevation Acute or chronic



Acute myocardial injury

• Elevated high-sensitivity troponin level that increases 
further or there is a decrease in level.

• If unable to identify ischemia and this is referred to as 
myocardial injury



Chronic myocardial injury

Troponin levels remain elevated, consistent levels no, 
significant delta



Myocardial injury



Non-ACS cause of elevated troponin



Type II



Type II 
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CKD

• Serial change in the rise or fall troponin concentrations over 3 
to 6 hours after presentation

• If all troponins are at or above the 99th percentile a  greater 
than 20% change in measure troponin is acceptable

• hsTNI more specific for myocardial injury in CKD patients

• Increase hsTN predicts worse long-term cardiovascular 
outcome

• Increased hsTN levels are seen in greater than 50% of 
patients with CKD



CKD



Noncardiac causes of Increased hsTn

• COVID-19 40% of patients with ARDS

• Acute respiratory illness > 40%

• Sirs/ sepsis 80% have positive hs troponin



Covid



False positive high-sensitivity troponin 
elevation

• Heterophile antibodies

• Infectious mononucleosis.

• Rheumatoid arthritis.

• Burkitt's lymphoma

• Vaccination

• Biotin



hsTroponin

• Prognostic information in  congestive heart failure, 
valvular heart disease, stable ischemic heart disease, 
atrial fibrillation, Cardiomyopathy

• Augments chads vasc- score with regards to risk of 
embolic events

• Identifies many more patients with subtler forms of 
heart disease

• 80% of the general population has elevated hsTN



Myocardial injury

• Increased risk of all cause mortality cv mortality, MI, 
heart failure and stroke

• Myocardial injury patients should be referred for 
echocardiography and noninvasive ischemic 
assessment

• Cost implications and risk of over testing

• No evidence that revascularization benefits patients 
with myocardial injury in the absence of coronary 
ischemia



Myocardial injury

Optimal coronary risk factor modification.

Statins decrease troponin levels and improve mortality

Myocardial injury is not a benign condition and should 
not be called troponinemia or troponin-itis

Routine cardiology consultation for elevated at hs
troponin in critically ill patients is associated with 
increased cardiac testing, LOS, without significant effect 
on mortality



Hs Troponin
















