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Perspective: Coronary artery disease

• Leading cause of mortality worldwide

• By 2020, will be first in the leading causes of disability

• Death rates declining for the past three decades in the 
west, these rates are rising in India.

• The prevalence of CAD has increased from 1.1% to 
7.5% in the urban population and from 2.1% to 3.7% in 
the rural population

• CAD tends to occur at a younger age in Indians, with 
more extensive angiographic involvement contributed 
genetic, metabolic, conventional and nonconventional 
risk factors

Sharma R, Bhairappa S, Prasad S R, Manjunath CN. Clinical characteristics, angiographic profile and in hospital mortality in acute coronary syndrome patients in south indian 
population . Heart India 2014;2:65-9



Biology of Atherosclerosis

Braunwald’s Heart Disease- 9e



Universal definition of myocardial 
infarction

• Acute myocardial infarction (MI) defines cardiomyocyte necrosis in 
a clinical setting consistent with acute myocardial ischaemia

• A combination of criteria is required to meet the diagnosis of acute 
MI, namely the detection of an increase and/or decrease of a 
cardiac biomarker, preferably high-sensitivity cardiac troponin, with 
at least one value above the 99th percentile of the upper reference 
limit and at least one of the following:

(1) Symptoms of ischaemia.
(2) New or presumed new significant ST-T wave changes or left bundle 

branch block on 12-lead ECG.
(3) Development of pathological Q waves on ECG.
(4) Imaging evidence of new or presumed new loss of viable 

myocardium or regional wall motion abnormality.
(5) Intracoronary thrombus detected on angiography or autopsy.

Thygesen, Kristian, et al. "Third universal definition of myocardial infarction." Journal of the American College of Cardiology 60.16 (2012): 1581-1598.



Types of MI



Myocardial Injury





The ruptured Plaque= ACS



Cascade





Clinical Features



History

• Characterize symptoms
– Typical angina

• Substernal chest 
discomfort of characteristic 
quality and duration

– Pressure, squeezing, 
radiation, diaphoresis, 
nausea

• Provoked by emotional 
stress or exertion

• Reduced with rest, 
nitroglycerine

– Atypical angina
• 2 or fewer of above

– Non-cardiac chest pain
• 1 or fewer of above

• P – Palliative/provocative 
factors

• Q – Quality of discomfort

• R – Radiation

• S – Symptoms associated 
with discomfort

• T - Timing



Physical Exam

• Measurement of vital 
signs
– Blood pressure

– Pulse

– Pulse oximetry

– Temperature

• Focused assessment
– Cardiovascular system

– Respiratory system

– Mental status

• Increased risk with:
– Hypotension

– Tachycardia

– Pulmonary 
rales/pulmonary edema

– New murmurs/heart 
sounds

– Diminished peripheral 
pulses



Clinical Data

• 12-lead ECG should be 
obtained WITHIN 10 
MINUTES

• Interpret for:

– T-wave inversions

– ST depression

– ST elevation

– Left bundle branch 
blockI

12 – lead ECG within 10 minutes

Braunwald E, et al. 2002

ECG





Unstable Angina

• Occurs at rest and prolonged, usually lasting >20 
minutes

• New onset angina that limits activity

• Increasing angina: Pain that occurs more frequently, 
lasts longer periods or is increasingly limiting the 
patients activity

• No myocardial death

• May present with nonspecific or transient ST segment 
depressions or elevations

• Normal cardiac enzymes



STEMI vs. NSTEMI



STEMI vs. NSTEMI

STEMI

• Total occlusion of vessel

• Cardiac enzymes positive

• Complications more

• Pharmacotherapy same

• Early reperfusion

• Short term mortality higher

NSTEMI

• Subtotal / endocardial
involvement of vessels

• Cardiac enzymes positive

• Complications less than 
STEMI

• Pharmacotherapy same

• Thrombolysis harmful

• Short term mortality lower



Diagnosis

• ECG

• Cardiac Biomarkers

• Imaging: 2D-Echo (POC)

• Triple rule out: CT
Coronary artery disease
Pulmonary Embolism
Aortic Dissection



ECG

• ST Elevation

– > 0.1mV or 2mm

– Present in 2 or more 
contiguous leads

– ECG change most 
diagnostic of acute MI

– Increased mortality with 
increased number of 
involved leads



ECG: Localization



NSTEMI



Cardiac Biomarkers



Cardiac Biomarkers

Mayo Clinic Cardiology: Concise Textbook, 3rd ed



High sensitivity troponin assays



Sites of Occlusion with Zone of 
Necrosis



Time is Muscle!



Management

• Approach

• Risk Stratification

• STEMI

• NSTEMI/UA

• Pharmacotherapy





Routine Measures

The ICU Book- 4e



Risk Stratification- ACS

Tang, Eng Wei, Cheuk-Kit Wong, and Peter Herbison. "Global Registry of Acute Coronary Events (GRAC) Ehospital discharge risk score accurately predicts long-term mortality 
post acute coronary syndrome." American heart journal 153.1 (2007): 29-35.



TIMI Risk Score
Predictor of adverse outcomes in those presenting 

with ACS (NSTEMI/UA)

• Age > 65

• More than 3 cardiac risk factors

• Prior angiographic coronary 
obstruction

• ST segment deviation

• More than 2 angina events within 
the previous 24 hours

• Use of aspirin within previous 7 
days

• Elevated cardiac markers

Antman, Elliott M., et al. "The TIMI risk score for unstable angina/non–ST elevation MI: a method for prognostication and therapeutic decision making." Jama 284.7 (2000): 
835-842.



TIMI Risk Score
Predictor of adverse outcomes in those presenting 

with ACS (STEMI)

Morrow, David A., et al. "TIMI risk score for ST-elevation myocardial infarction: a convenient, bedside, clinical score for risk assessment at presentation an intravenous nPA 
for treatment of infarcting myocardium early II trial substudy." Circulation 102.17 (2000): 2031-2037.



STEMI- Reperfusion Therapy



Each 30-minute delay from symptom onset increases relative risk of 1 year-mortality by 8%



STEMI- System of Care



Contraindications to Fibrinolysis

Absolute
• Any prior ICH

• Known structural cerebral vascular lesion 
(eg, arteriovenous malformation)

• Known malignant intracranial neoplasm 
(primary or metastatic)

• Ischemic stroke within 3 mo EXCEPT acute 
ischemic stroke within 4.5 h

• Suspected aortic dissection

• Active bleeding or bleeding diathesis 
(excluding menses)

• Significant closed-head or facial trauma 
within 3 mo

• Intracranial or intraspinal surgery within 2 
mo

• Severe uncontrolled hypertension 
(unresponsive to emergency therapy)

• For streptokinase, prior treatment within 
the previous 6 mo

Relative
• History of chronic, severe, poorly 

controlled hypertension

• Significant hypertension on presentation 
(SBP 180 mm Hg or DBP 110 mm Hg)

• History of prior ischemic stroke 3 mo

• Dementia

• Known intracranial pathology not covered 
in absolute contraindications

• Traumatic or prolonged (10 min) CPR

• Major surgery (3 wk)

• Recent (within 2 to 4 wk) internal bleeding

• Noncompressible vascular punctures

• Pregnancy

• Active peptic ulcer

• Oral anticoagulant therapy

O’Gara et al 2013 ACCF/AHA STEMI Guideline



Reperfusion Strategies







Pharmacoinvasive therapy









Antiplatelets

• Aspirin

– 160-325mg chewed and swallowed/soluble

– Irreversible blockage of platelet aggregation

– Plaque stabilization and arrest of thrombus formation

– Indicated for full spectrum of ACS’

– 23% reduction in mortality for patients with STEMI

Indicated for all ACS Patients

I

Braunwald E, et al. 2002. http://www.acc.org/clinical/guidelines/unstable/unstable.pdf.\



Anti-platelets



Anticoagulants



Glycoprotein IIb/IIIa Inhibitors

– Inhibit platelet aggregation

– Greatest benefit, in 
conjunction with Aspirin and 
Heparin, for those with 
planned intervention 

– May also be beneficial with 
other high risk features w/out 
planned intervention





Critical Care in ACS

• Hemodynamic Assessment

• Left Ventricular Failure

• Cardiogenic Shock

• Right Ventricular Infarction

• Mechanical Complications

• Electrical Complications

• Others



Hemodynamic Assessment



Pump Failure/ Cardiogenic Shock



Right Ventricular Infarction



Mechanical Complications

Surgical Options
1. VSD Repair
2. Aneurysmal Repair
3. MVR



Electrical Complications



Others

• Pericarditis
including Dressler’s Syndrome

• Recurrent Ischemia

• Left Ventricular Thrombus and Arterial 
Embolization

• Acute Kidney Injury

• Hyperglycemia

• Misc



Summary



Summary



Thank You!
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