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Spectrum of myocardial injury 



Type 1 

Acute myocardial injury related to acute atherothrombotic coronary artery disease. It is usually  

precipitated by atherosclerotic plaque disruption that reduces blood  supply to the myocardium.  

 

Type 2 

Acute myocardial injury related to an imbalance between myocardial oxygen supply and demand secondary to stressors unrelated to 

acute coronary atherothrombosis.  

 

Type 3 

Related to patients who suffer cardiac death, with symptoms suggestive of acute myocardial ischaemia accompanied by new ischaemic 

ECG changes and die before biomarker values could be obtained.  

 

Type 4 

a : PCI-related increases of cTn  values >5 times the 99th percentile URL from a normal or if elevated, stable pre-procedural baseline. 

New myocardial ischaemia evidenced by ECG or imaging, or complications leading to reduced coronary blood flow are required.  

b: acute myocardial ischaemic injury related to stent thrombosis  

c: acute myocardial ischaemic injury associated with restenosis.  

 

Type 5 

CABG-related increases of cTn values >10 times 99th percentile URL from a normal or if elevated, stable pre-procedural baseline. New 

myocardial ischaemia or new loss of myocardial viability is required.  

Non-ischaemic myocardial injury or one of the MI subtypes?  
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A model for interpreting myocardial injury.  
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Relationship between 30-day mortality and troponin level. 

 Patients with no or intermediate Tn elevation had a significantly lower associated risk of death if treated with statins. 

  Tn positive patients had a significantly lower associated risk of death if treated with aspirin and/or β-blockers.  



Suggested strategy for monitoring and diagnosis of MI in the ICU  

J Intensive Care Soc 2016;17:314-25. 

Monitoring on leads V2, V3 or V4 

Daily 12-lead ECG or 12-lead monitoring. 

Avoidance of using automated ECG interpretation. 

 

Daily troponin measurement in all patients. 

Evaluation of ECG by 2 clinicians considering and enzyme results. 

 

Use of echocardiography to identify RWMA, especially when great Tn increase. 

 

If there are no echocardiographic abnormalities, angiography is unlikely to reveal a treatable lesion.  
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Abst ract

Introduction: Patients in the intensive care unit are vulnerable to myocardial injury from avariety of causes, both ischaemic

and non-ischaemic. It is challenging for ICU clinicians to apply the conventional guidance concerning diagnosis and

treatment. We conducted this review to examine the evidence concerning diagnosis and treatment of myocardial

infarction in the ICU.

Methods: A systematic review was performed to identify relevant studies.

Results: 19 studies concerning use of ECG, cardiac enzymes, echocardiography and angiography were identified. 4 studies

considered treatment of myocardial infarction.

Conclusions: Regular 12 lead ECG or 12 lead ECG monitoring is more sensitive than 2 lead monitoring, regular measure-

ment of cardiac enzymes is more sensitive than when provoked by symptoms. Coronary angiography rarely identifies

treatable lesions, without regional wall motion abnormality on echocardiography. Evidence relating to treatment was

limited. A potential strategy to diagnose myocardial infarctions in the ICU is proposed.
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Int roduct ion

M yocardial infarction (M I) is defined as myocardial

cell death due to prolonged ischaemia.1 This may be

identified under situations outlined in Box 1.

M I is classified into five types: Type 1 – M I with

intraluminal thrombus; Type 2 – where a condition

other than coronary artery disease (such as arrhyth-

mia or anaemia) contributes to an imbalance between

myocardial oxygen supply and demand; Type 3 where

M I results in death before biomarker values are avail-

able. Type 4 and 5 relate to PCI and CABG.

Cardiac troponins (cTn) are regulatory proteins of

the cardiac contractile mechanism, with subtypes

cTnT and cTnI .2 Creatine kinase isoenzymes are

phosphate carriers in myocytes with the –MB isoen-

zyme being most abundant in the heart.3 However, as

noted in the 3rd Universal definition, owing to low

specificity of CK isoenzymes, cTn is the preferred bio-

marker.1 A cTn increase greater than the 99th per-

centile of the upper limit of normal is defined as

positive and the value will depend on the assay used.1

Non-ischaemic conditions may also cause a cTn

riseand should beclassed morebroadly asmyocardial

injury. Examples include: purely non-ischaemic con-

ditions such as cardiac contusions, rhabdomyolysis,

myocarditis or cardiotoxic agents and pre-dominantly

non-ischaemic conditions such as heart failure, renal

failure, arrhythmia and pulmonary embolism.1

Therefore any cTn increase should be interpreted con-

sidering the pre-test probability of myocardial

ischaemia.

M yocardial injury is a common event within an

intensive care unit (ICU).4,5 In systematic review of

20 studies of patients who had a cTn measured during

their ICU stay, a median frequency of cTn elevation

of 43% was reported, which was associated with

increased risk of death.6 A review from 2012 sum-

marised evidence showing that an elevation in cTn
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Role of interventional cardiologist  

Understand the clinical context of the ICU patient before cath (benefit vs risk) 

Decide when to cath 

Take precautions to avoid cath related complications 

Decide  about revascularization (benefit vs risk, strategy, timing) 
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