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Acute Coronary Syndromes
Definition

Acute coronary syndrome (ACS) is a unifying term representing a pathophysiologic and 

clinical spectrum culminating in acute myocardial ischemia. ACS encompasses unstable 

angina, ST-segment elevation myocardial infarction (STEMI), and non-ST-segment 

myocardial infarction (NSTEMI) 
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Acute Coronary Syndromes
Clinical presentation
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Acute Coronary Syndromes
Clinical presentation

Chest pain is less in women, their common symptoms are weakness, 
fatigue & dyspneaDIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Differential diagnosis of chest pain

www.escardio.org/guidelines
2020 ESC Guidelines for the management of acute coronary syndromes in patients presenting without

persistent ST-segment elevation (European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa575)
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Table 4 Differential diagnoses of acute coronary syndromes in the 
setting of acute chest pain

Bold = common and/or important differential diagnoses. 
aDilated, hypertrophic and restrictive cardiomyopathies may cause angina or chest discomfort.
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Acute Coronary Syndromes
Diagnostic algorithm and triage in ACS

DIPARTIMENTO DI MEDICINA E CHIRURGIA Collet JP et al. Eur Heart J 2020; doi: 10.1093/eurheartj/ehaa575



Acute Coronary Syndromes
Value of high-sensitivity troponin

DIPARTIMENTO DI MEDICINA E CHIRURGIA Collet JP et al. Eur Heart J 2020; doi: 10.1093/eurheartj/ehaa575



Acute Coronary Syndromes
Conditions other than type 1 MI associated with c-Tn elevation

DIPARTIMENTO DI MEDICINA E CHIRURGIA Collet JP et al. Eur Heart J 2020; doi: 10.1093/eurheartj/ehaa575



Acute Coronary Syndromes
Conditions other than type 1 MI associated with c-Tn elevation

DIPARTIMENTO DI MEDICINA E CHIRURGIA Collet JP et al. Eur Heart J 2020; doi: 10.1093/eurheartj/ehaa575



Acute Coronary Syndromes
Unstable angina

Unstable angina is usually secondary to abrupt reduction in myocardial perfusion as a 
result of a non-occlusive coronary thrombosis. However, the non-occlusive thrombus 
that developed on a disrupted atherosclerotic plaque does not result in biochemical 
evidence of myocardial necrosis
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Acute Coronary Syndromes
Pathophysiology and clinical presentation of unstable angina
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Acute Coronary Syndromes
Electrocardiogram
Myocardial infarction

ST-segment elevation myocardial 
infarction (STEMI) 

Non ST-segment elevation 
myocardial infarction (NSTEMI) 
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Acute Coronary Syndromes
Time course of myocardial infarction
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Acute Coronary Syndromes
Time course of electrocardiographic changes
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Acute Coronary Syndromes
Myocardial infarction type 1 

• Symptoms of acute myocardial infarction
• New ischemic ECG changes
• Developing of pathological Q waves
• Imaging evidence of new loss of viable 

myocardium or new wall motion abnormality in 
a pattern consistent with ischaemic etiology

• Identification of a coronary thrombus by 
angioplasty including intracoronary imaging or 
by autopsy

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 2 

• Symptoms of acute myocardial infarction
• New ischemic ECG changes
• Developing of pathological Q waves
• Imaging evidence of new loss of viable 

myocardium or new wall motion abnormality in 
a pattern consistent with ischaemic etiology

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 2 

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 3 

Patients who suffer cardiac death, with symptoms suggestive 
of myocardial ischaemia accompanied by presumed new 
ischaemic ECG changes or ventricular fibrillation, but die 
before blood samples for biomarkers can be obtained, or 
before increases in cardiac biomarkers can be identified or 
myocardial infarction detected by autopsy examination

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 4a 

PCI-related MI<=48 h after the index procedure is defined by 
elevation of  cardiac troponin values >5 times 99th percentile URL. 
In addition, either 
• New ischemic ECG changes
• Imaging evidence of new loss of viable myocardium or new wall 

motion abnormality in a pattern consistent with ischaemic 
etiology

• Angiographic findings consistent with a procedural flow-limiting 
complication such as coronary dissection, occlusion of a major 
epicardial artery or a side branch occlusion/thrombus, disruption 
of collateral flow or distal embolization

If cTnI values are not > 5x 99th percentile URL àmyocardial injury.

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 4b 

Myocardial infarction related to stent thrombosis is detected 
by coronary angiography or autopsy in the setting of 
myocardial ischaemia and with a rise and/or fall of cardiac 
troponin values with at least one value >99th percentile URL.

The following temporal categories are suggested:
• Acute, 0-24 h
• Subacute, >24h to 30 days
• Late, > 30 days to 1 year
• Very late, > 1 year

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 4c 

Myocardial infarction related to in-stent stenosis, or 
restenosis following balloon angioplasty in the infarct 
territory is detected by coronary angiography in the setting of 
myocardial ischaemia and with a rise and/or fall of cardiac 
troponin values with at least one value >99th percentile URL.

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction type 5 

CABG-related MI<=48 h after the index procedure is defined by 
elevation of  cardiac troponin values >10 times 99th percentile URL. 
In addition, either 
• New pathological Q waves or
• Angiographic documented new graft or new native coronary 

artery occlusion, or
• Imaging evidence of new loss of viable myocardium or new wall 

motion abnormality in a pattern consistent with ischaemic 
etiology

If cTnI values are not > 5x 99th percentile URL àmyocardial injury.

4th joint ESC/ACC/AHA/WHF definition of myocardial infarction. 
Eur Heart J 2019; 40: 237-69DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
Myocardial infarction management (Time is muscle!)
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Acute Coronary Syndromes
Management of suspected myocardial infarction patients in E.R.

Ibanez B, et al. Eur Heart J 2017; doi: 10.1093/eurheartj/ehx095

• 12-lead ECG recording (+ addition right leads)
• Blood tests with myocardial injury markers
• Continuous ECG monitoring
• Continuous blood pressure monitoring
• O2 supply only if O2 saturation <90% or PaO2<60 mm Hg
• Titrated i.v. opioids considered to relief pain
• Mild tranquillizer (usually benzodiazepine) should be 

considered in very anxious patients
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Acute Coronary Syndromes
STEMI management

Ibanez B, et al. Eur Heart J 2017; doi: 10.1093/eurheartj/ehx095DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
STEMI management

Ibanez B, et al. Eur Heart J 2017; doi: 10.1093/eurheartj/ehx095DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
NSTEMI management

Collet JP et al. Eur Heart J 2020; doi: 10.1093/eurheartj/ehaa575
www.escardio.org/guidelines

2020 ESC Guidelines for the management of acute coronary syndromes in patients presenting without
persistent ST-segment elevation (European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa575)
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Figure 9 Selection of 
non-ST-segment 
elevation acute 
coronary syndrome 
treatment strategy and 
timing according to 
initial 
risk stratification

DIPARTIMENTO DI MEDICINA E CHIRURGIA



Acute Coronary Syndromes
NSTEMI management (GRACE risk score)
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Acute Coronary Syndromes
STEMI management (reperfusion strategy terminology)

Ibanez B, et al. Eur Heart J 2017; doi: 10.1093/eurheartj/ehx095DIPARTIMENTO DI MEDICINA E CHIRURGIA
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luigi.badano @lpbadano luigi.badano@unimib.it

THANK YOU!
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