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History

• A 68-year-old man presents to his new primary care provider 
for an initial patient visit. His sole active complaint is mild 
retrosternal chest pressure that he experiences only after 
significant exertion that resolves within minutes of stopping. 
The pattern and severity of his symptoms have not changed 
significantly over the last 3 years. He denies any episodes of 
chest pain at rest, dizziness, syncope, dyspnea, palpitations, 
or lower extremity edema. 



History

PMH: 
• CAD – s/p PCI with BMS of the RCA ~5 years ago
• Hyperlipidemia
• HTN

Meds:
• Aspirin 81 mg QD
• Metoprolol succinate 25 mg QD
• HCTZ 12.5 mg QD
• Simvastatin 10 mg QD

He is a lifelong nonsmoker and does not consume alcohol or 
use illicit drugs.



Px Exam

• Vitals – BP 155/85 HR 90
• Gen’l – NAD
• Neck – Normal JVP. 2+ carotids without murmur or bruit.
• Lungs – CTA B
• Heart – RRR. Normal S1. Physiologically split S2. No 

murmurs, rubs or gallops.
• Ext – No LE edema. 2+ pedal pulses bilaterally.

• ECG





Questions

• Differential diagnosis?

• Diagnostic work-up?

• Management?



DDx



Atherosclerosis: Inflammatory Hypothesis

• Response to injury hypothesis

• Atherosclerosis is considered to be a chronic 
inflammatory response of the arterial wall initiated 
by the injury to the endothelium



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibsKiDovPWAhUJ54MKHeVkBdsQjRwIBw&url=https://www.nhlbi.nih.gov/health/health-topics/topics/catd&psig=AOvVaw3Ho6ZXTKhYmMSVxa4EoGuE&ust=1508178804951523
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjq-fHcovPWAhVj0oMKHbasB_AQjRwIBw&url=http://www.illustratedverdict.com/projectreview/IllustratedVerdict0509.asp&psig=AOvVaw22xCbrDge9mVUvsTF_lEYm&ust=1508178967920436
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj18KWjo_PWAhVHxYMKHZ9jAesQjRwIBw&url=http://www.umcvc.org/conditions-treatments/abdominal-aortic-aneurysm&psig=AOvVaw3WDowvCMIdn-UZcETeHkPO&ust=1508179099469100
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiK2aO3o_PWAhUh_IMKHapUDBAQjRwIBw&url=http://fitsweb.uchc.edu/student/selectives/Luzietti/Vascular_pvd.htm&psig=AOvVaw3KX4nu93sT0QC-TNdPQspN&ust=1508179183919158


Spectrum of Ischemic Heart Disease

Adapted from Ness J, et al. J Am Geriatr 
Soc. 1999;47:1255-1256.
Schafer AI. Am J Med. 1996;101:199-209.
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Stress Testing

• Type of Stress
A. Exercise – Treadmill
B. Pharmacologic – Vasodilator or Dobutamine

• Imaging Modality to detect ischemia



http://eurheartj.oxfordjournals.org/content/34/31/2432


http://cursoenarm.net/UPTODATE/contents/mobipreview.htm?11/48/12039


• The result of the exercise stress test is NOT dichotomous, 
i.e., positive or negative.

• Rather, the test provides useful diagnostic and prognostic 
information.

Extent of exercise <4 METs vs. >10 METs
BP and HR response
Chest discomfort
Duke treadmill score
Arrhythmias
O2 saturation
Pulmonary findings – wheezes

• Does not predict the risk for an MI



Management

• Lifestyle modification

• Medications
Anti-anginal
Disease modifying – Aspirin & Statin therapy

• Percutaneous revascularization

• Surgical revascularization



http://www.healthhub.sg/live-healthy/16/screening_heart_disease


Anti-anginal Therapy



Disease Modifying (Event Prevention)

• Aspirin

• Statin

• Consider ACE-I
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https://www.slideshare.net/DukeHeartCenter/02-patel-prevention-symposium-cv-risk-assessment1


Optimal Medical Therapy vs. Revascularization

• Based on several randomized clinical trials, 
optimal medical therapy is as efficacious as 
PCI plus optimal medical therapy in reducing 
the risk of nonfatal myocardial infarction, 
other cardiovascular events, and death in 
patients with stable ischemic heart disease. 





Clinical Pearls 

• Exercise stress testing is the preferred testing modality if the 
resting ECG is interpretable and the patient is able to exercise.

• Evaluate the patient with stable angina for signs and symptoms of 
left ventricular dysfunction, as this may suggest the presence of a 
high-risk epicardial coronary artery obstruction.

• Optimal medical therapy is an accepted initial management 
strategy in chronic stable angina without high-risk features on 
noninvasive testing.

• Titrate beta-blockers, nitrates, and calcium channel antagonists to 
the maximally tolerated dosages to alleviate anginal symptoms 
during exertion.



History
73 year old woman presents to the ER with episodic, burning 
precordial chest pain occurring at rest. The pain began several 
hours ago while she was taking a shower and has been intermittent 
since. She initially attributed it to indigestion and took antacids 
without relief. 

PMH: 
• CAD (s/p PCI with DES – approx. 3 years ago)
• HTN
• Hyperlipidemia

Meds:
• Aspirin 81 mg QD
• Lisinopril 10 mg QD
• Atorvastatin 40 mg QD



Px Exam

• Vitals – BP 168/94  HR 95  RR 20  RA ox sat 99%
• Gen’l – NAD
• Neck – Normal JVP. 2+ carotids without murmur or bruit.
• Lungs – CTA B
• Heart – RRR. Normal S1. Physiologically split S2. Soft systolic   

murmur at the RUSB. No gallops
• Ext – No LE edema. 2+ pedal pulses bilaterally.

• ECG
• Troponin +





Differential of ST Depression

• Subendocardial ischemia
• LVH or enlargement
• Hypokalemia
• Bundle branch blocks
• Reciprocal changes in setting of MI
• Rate-related
• Neurologic
• Non-specific



Questions

• Differential diagnosis?

• Diagnostic work-up?

• Management?



Spectrum of Ischemic Heart Disease

Adapted from Ness J, et al. J Am Geriatr 
Soc. 1999;47:1255-1256.
Schafer AI. Am J Med. 1996;101:199-209.

NSTEMIStable Angina STEMIUnstable Angina

Acute 
Coronary 

Syndromes

Ischemic 
Heart 

Disease



Pathophysiology

DEMAND
FACTORS

SUPPLY

https://accessmedicine.mhmedical.com/content.aspx?bookid=1613&sectionid=102160058
https://www.heartonline.org.au/articles/pathophysiology/pathophysiology-of-acute-coronary-syndrome-and-heart-failure




Clinical Presentation

• Patients with UA/NSTEMI are generally older and have more 
cardiac risk factors compared to patients with STEMI. 

• Also, more likely to have a prior history of MI or undergone 
coronary revacularization.

• Patients with NSTEMI or UA can have a variable presentation 
from recent-onset angina to progressively worsening angina 
within the past 48 hours to resting anginal pain (>20 minutes).

• Pain from UA/NSTEMI is more severe and of longer duration 
when compared to stable angina.

• NSTEMI differentiated from UA by presence of + troponin. 



Clinical Presentation

• Associated symptoms include SOB, diaphoresis, palpitations, 
nausea, or vomiting.

• Diabetic patients, females, or the elderly may present without 
chest pain.

• The physical exam seldom adds to the diagnosis of UA/NSTEMI. 

• Documentation of the baseline physical exam is very important 
to recognize potential complications that may arise during their 
hospital stay, particularly the presence or absence of cardiac 
murmurs.



Management Overview



Management Overview

Initial treatment goals include:

1. Alleviation of ischemic pain

2. Optimization of hemodynamics

3. Risk stratification

4. Choose a management strategy

5. Initiation of antithrombotic therapy.



Initial Management

• Aspirin 325 mg chewed

• Anticoagulation – unfractionated heparin, enoxaparin or 
bivalirudin (preferred because of lower bleeding risk)

• Nitrates +/- morphine

• High-dose statin

• If invasive strategy, clopidrogrel, ticagrelor or prasugrel

• Beta-blockers should be started as soon as feasible and 
maintained indefinitely





Management Overview



Initial Invasive vs. Conservative Strategy 



Initial Invasive vs. Conservative Strategy 



Post-MI Management

• Echocardiogram

• Lifestyle Modification

• Phase II Cardiac Rehab

• ACE-I if LVEF<40%, Heart Failure, DM or HTN



Post-MI Management



Clinical Pearls
• UA/NSTEMI is typically due to reduced blood flow due to a non-occlusive 

thrombus that forms on an atherosclerotic plaque.

• UA and NSTEMI are clinically indistinguishable. 

• UA/NSTEMI may present with ST segment depression, T wave inversion, or 
no ECG changes at all. 

• UA/NSTEMI patients should be risk-stratified and referred for an early 
invasive therapy if indicated.

• Risk factor modification and maintenance of an evidence-based medical 
regimen are essential for secondary prevention.

• Monitor for potential electrical or mechanical complications of ACS.



History

• 62 year old man arrives to the ER complaining of acute, 
severe precordial chest pain radiating to his arm and neck. 

• The pain is described as “an elephant standing on my chest” 
and accompanied by nausea. 

• Chest pain began approximately 30 minutes ago while he 
was watching television and has not completely resolved.

• PMH: HTN, hyperlipidemia, 50-pack/year tobacco history



Px Exam

• Vitals – BP 156/97   HR 113  RR 24  RA ox sat 98%
• Gen’l – Appears to be in moderate distress
• Neck – Normal JVP. 2+ carotids with left bruit.
• Lungs – Faint crackles at the bases.
• Abd – Soft, +BS, NT, ND
• Heart – Tachycardic. Regular. Normal S1, S2. No murmur or gallop.
• Ext – No LE edema. 2+ pedal pulses bilaterally.



Questions

• Differential diagnosis?

• Diagnostic work-up?

• Management?







Differential of ST Elevation











Clinical Presentation
• Majority of patients describe a crushing, heavy, pressure, or 

squeezing sensation. 

• Radiation to the left arm or jaw is classic, although radiation to the 
back, right arm, shoulder, and epigastric region are also seen. 

• The character can be similar to stable angina; however, the pain 
associated with STEMI is of longer duration, not relieved by NTG
and more intense. 

• Associated symptoms include dyspnea, diaphoresis, palpitations, 
nausea, vomiting, extreme fatigue, or an impending sense of doom.

• Women, diabetics or the elderly may present without chest pain, 
only describing a nonspecific discomfort in combination other sxs









Initial Management

• Aspirin 325 mg chewed

• Anticoagulation – unfractionated heparin, enoxaparin or 
bivalirudin (preferred because of lower bleeding risk)

• Nitrates +/- morphine

• High-dose statin

• Beta-blockers should be started as soon as feasible and 
maintained indefinitely



Treatment







Cardiac Stents

• Drug-eluting stents (DES)
Anti-proliferative drug to help prevent restenosis  
Used in 80% of PCI
Aspirin and plavix at least  6 months, ideally 1 year

• Bare metal stents (BMS)
Aspirin and clopidogrel for at least 1 month
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Disease Modifying (Secondary Prevention)

• Aspirin 81 mg QD – lifelong 

• Beta Blocker (anti-arrhythmic & remodeling)

• ACE-I (remodeling)

• Statin (Goal <70 mg/dl) – lifelong 



Aspirin

http://www.revespcardiol.org/en/aspirin-continues-to-attract-research/articulo/90195569/
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Clinical Pearls
• STEMI is due to complete occlusion of a coronary artery characterized by >1 mm 

ST elevation in 2+ contiguous leads.

• The location of ST elevation correlates with the occluded artery.

• Women, diabetics and the elderly may present with atypical or vague symptoms.

• Reperfusion therapy is of the essence and should be initiated ASAP. Ideal “door-
to-balloon” time is < 90 minutes or, if PCI is not available, fibrinolytics should be 
administered within 30 minutes.

• After STEMI, risk factor modification and an evidence-based cardioprotective
medical regimen consisting of aspirin, ADP inhibitor, high-dose statin, BB and 
ACE-I are essential.

• Monitor for potential electrical or mechanical complications of ACS.
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