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Outline and Objectives

• Define, compare and contrast “acute coronary syndrome (ACS)” and 
“myocardial infarction”

• Review the differential diagnosis, initial workup and management of 
these syndromes

• Appreciate that one of the most important facet of ACS care is 
recognizing what IS and what ISN’T ACS

• Review the management of ACS
• ACS Network





Acute Coronary Syndrome – Myocardial 
Infarction



Acute Coronary Syndrome – Myocardial 
Infarction



What’s new ?

• Must differentiate myocardial infarction from myocardial injury
• Highlighting peri-procedural myocardial injury after cardiac and non-

cardiac procedures as discrete from myocardial infarction
• Consideration of electrical remodelling (cardiac memory) in assessing 

repolarization abnormalities with tachyarrhythmia, pacing, and rate-
related conduction disturbance

• Use of cardiovascular magnetic resonance to define etiology of 
myocardial injury

• Use of CT coronary in suspected myocardial infarction

1. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth 
universal definition of myocardial infarction (2018). Eur Heart J 2018;1–33.



Myocardial injury

• Myocardial injury is elevated cardiac troponin values with at least one 
value above the 99th percentile

• Myocardial injury is considered acute if there is a rise and/or fall of 
TnT

1. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth 
universal definition of myocardial infarction (2018). Eur Heart J 2018;1–33.



Acute Myocardial Infarction

• Should be considered when there is acute myocardial injury with 
clinical evidence of acute myocardial ischemia and with detection of a 
rise and/or fall of TnT with at least one value above the 99th

percentile AND AT LEAST one of the following:
1. Symptoms of myocardial ischemia
2. New ischemic ECG changes
3. Development of pathologic Q waves
4. Imaging evidence of new loss of viable myocardium or new regional wall 

motion abnormality in a pattern consistent with an ischemic etiology
5. Identification of a coronary thrombus by angiography or autopsy





Who cares??

• ALL established therapies over 
the past 40 years focus on 
myocardial infarction

• Our entire paradigm of ACS 
management is mostly centred 
around disruption of a coronary 
plaque

• There is minimal/no established 
therapy at this time for 
myocardial injury



Clinical classification of 
myocardial infarction

• Type 1
• MI caused by 

atherothrombotic coronary 
artery disease and usually 
precipitated by 
atherosclerotic plaque 
disruption (rupture OR 
erosion)



Type 1 MI = 
either NSTEMI or 

NSTEMI



Type 1 MI – STEMI vs NSTEMI (complete 
coronary occlusion vs incomplete)

This is a crucial point: In the case of ST-elevation 
myocardial infarction:

Every 10-minute delay in reperfusion of STEMI is 
associated with 3.3 more deaths per 100 patients 

(high risk patients)

Scholz et al. EHJ 2018.



What is significant ST elevation?

• Measured at the J-point, 
compared to T-P segment

• > 1 mm in contiguous leads 
EXCEPT V2-V3
• > 2 mm men > 40 years
• > 2.5 mm men < 40 years
• > 1.5 mm women

• Look for reciprocal changes 
(PAIL)

1. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth 
universal definition of myocardial infarction (2018). Eur Heart J 2018;1–33.



ST-elevation MI - Evolution

• Hyperacute T wave – tall, 
peaked, symmetric

• J-point elevation, ST elevation
• Merges with T wave 

“tombstone”
• ST segments resolve, Q wave 

develops, loss of R wave 
amplitude

• What if persistent ST elevation?
• T wave becomes inverted
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Presentation Notes
The pathophysiologic mechanism leading to ischemic myocardial injury in the context of a mismatch between O2 supply and demand has been classified as a type 2 mi. BY DEFINITION –acute atherothrombotic plaque disruption is not a feature of type 2 MI.In patients, with stable known or presumed CAD, an acute stressor such as acute GI bleed with a precipitous drop in Hb or a sustained tachyarrhythmia with myocardial ischemia may result in myocardial injury and type 2 mi.



Beyond type 2 MI – Myocardial injury and 
troponin elevation without ischemia

• Cardiac conditions
• Heart Failure
• Myocarditis
• Cardiomyopathy 
• Takotsubo
• Coronary revascularization
• Any cardiac procedure
• Catheter ablation
• Defibrillation
• Cardiac Contusion

• Systemic conditions
• Sepsis, severe infections
• Chronic kidney disease
• Stroke
• Subarachnoid hemorrhage
• Pulmonary embolism
• Pulmonary hypertension
• Infiltrative diseases, sarcoid, amyloid
• Chemotherapy
• Critical illness
• Strenuous exercise



Other types of Myocardial infarction

• Type 3
• Death presumably due to acute 

myocardial infarction (ECG changes, VF) 
without biomarkers available

• Type 4a
• Associated with a percutaneous coronary 

intervention (coronary dissection etc)
• Type 4b

• Related to stent thrombosis
• Type 4c

• Related to stent restenosis
• Type 5

• Related to CABG





How does unstable angina (UA) fit in? 
(ACS = UA, NSTEMI and STEMI)

• Thought that it would become more rare with high sensitivity 
troponins

• Still represents ~ 10-15% of non-ST elevation ACS
• Diagnosis relies on good clinical story +/- ECG changes

• Rapidly accelerating angina symptoms over 48 hours (crescendo angina)
• New onset angina with minimal exertion or at rest
• Rapid increase in frequency/severity of angina over 2-4 weeks



Take away points from this section…

• Not all troponin elevation represents an acute coronary syndrome
• Not all troponin elevation is related to the heart at all!
• Acute coronary syndrome (UA, NSTEMI, STEMI) is a clinical diagnosis, 

supported by biochemical and electrocardiographic criteria
• Once recognized, PROMPT treatment (especially for STEMI) of ACS is 

paramount



Treatment of ACS 2018



Nabel and Braunwald. NEJM. 2012

Presenter
Presentation Notes
30-day mortality was once ~ 30% or higher with STEMI – now ~ 8%



Reducing mortality from ACS may well have more to do 
with improving our systems of care than new drugs

Improving recognition of ACS, prompt triage, treatment 
and appropriate activation of the cardiac 

catheterization lab (cath lab)



About 2.5 years ago we started working on the goal to improve ACS outcome in 
MB by creating an ACS Network 

Dr. Lorraine Avery                         Dr. Randy Fransoo                               Dr. John Ducas



Why an ACS Network?

• Guideline adherence in ACS highly correlated with 
outcomes

JAMA. 2006;295:1912

350 US centers, 64,775 patients
9 ACC/AHA class I guideline-recommended treatments

Significant association between care process and outcomes

P.001



All communities should create and maintain a regional system of 
STEMI care that includes assessment and continuous quality 
improvement of EMS and hospital-based activities.  

I IIa IIb III

AHA Guidelines 2013

ESC Guidelines 2012

Why an ACS Network?
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Why an ACS Network?
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8 Patients with suspected ACS (NSTE-ACS) are risk stratified using the 
TIMI Risk Score as soon as possible after first medical contact.

• TIMI risk score completion

9 Unstable ACS (NSTE-ACS) patients (with refractory angina, heart 
failure, life threatening arrhythmias or hemodynamic instability) 
with no contradictions should have coronary angiography within 
target of 120 minutes of first medical contact. Remote medical 
facilities should arrange immediate air transport.  

• Time of first medical contact
• History of refractory angina, 

heart failure, life threatening 
arrhythmias or hemodynamic 
instability

• Time to device
10 Very high risk ACS (NSTE-ACS) patients (with recurring chest pain 

and/or dynamic ST changes) without contraindication, should have 
coronary angiography within target of 24 hours of first medical 
contact. Remote medical facilities should arrange immediate 
air transport.  

• Time of first medical contact
• History of recurring chest pain 

and/or dynamic ST changes 
• Time to device

Standard Data Elements

Focus on….4. NSTEMI Triage for timely cath



11 ACS (NSTE-ACS) patients (TIMI Risk Score 3 or higher) without 
contraindication, should receive ASA, a P2Y12 Inhibitor (ticagrelor 
preferred), an anticoagulant (heparin, enoxaparin or 
fondaparinux), a statin and a beta blocker with appropriate loading 
doses within target of 90 minutes of first medical contact.

• Time of first medical contact
• TIMI Score 
• Time of administration of each 

medication

12 ACS (NSTE-ACS) patients (TIMI Risk Score 3 or higher) excluding 
unstable (#7 above) or very high risk (#8 above), without 
contraindications, should receive a coronary angiography within 
target of 72 hours of first medical contact.

• Time of first medical contact.
• TIMI Score 
• Time to device/left coronary 

visualization 

Standard Data Elements

Focus on…. NSTEMI Triage for timely cath























Take home points

• Not all troponin elevation represents an acute coronary syndrome
• Not all troponin elevation is related to the heart at all!
• Acute coronary syndrome (UA, NSTEMI, STEMI) is a clinical diagnosis, 

supported by biochemical and electrocardiographic criteria
• Once recognized, PROMPT treatment (especially for STEMI) of ACS is 

paramount
• Manitoba ACS Network Standards and care protocols are an excellent 

resource
• Never hurts to ask for advice if unsure 



Thank you! Questions?
Acknowledgements:

Dr. Michael Love
Dr. John Ducas
ACS Network



CJC (2018) Antiplatelet Guidelines 
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