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Commonest causes of death in the US (most recent data 2015)
1. Heart disease
634,000 /year
2. Cancer
596,000
3. Lower respiratory
155,000
4. Accidents
147,000
5. Stroke
140,000
Incidence and mortality have been decreasing for decades due to:
o Prevention
 Screening for hypercholesterolemia and hypertension
 Decreased smoking
 Drugs (e.g. statins)
o Treatment
 Angioplasty
 Implantable pacemakers and defibrillators
o These trends will reverse due to the demographic trends of:
 Aging population (“Baby Boomers”)
 Obesity
 Inactivity
 Diabetes mellitus type 2
Risk factors
o Definition: any attribute or behavior that increases the likelihood of a future event. For
cardiovascular disease, this is over a 10-year time period
 Precipitating event: any stressor that cannot be compensated well enough to
prevent an ischemic event, such as anemia or arrhythmia
 Preventative factor: any action that interrupts the natural history of a risk factor
and disease.
• Treatment of hyperlipidemia
• Treatment of hyperglycemia
• Treatment of hypertension
• Exercise
• Cessation of smoking
• Moderation of alcohol intake
• Estrogen replacement in premenopausal females
o Major risk factors for ischemic heart disease include:
 Atherosclerosis (hyperlipidemia, hypertension, diabetes mellitus types 1 & 2)
 Metabolic syndrome (any 3 criteria)
• Insulin resistance (i.e. type 2 diabetes mellitus)

© 2020, ClinicoPath LLC. All rights reserved.

www.MedicalSchoolCompanion.org
• Obesity (abdominal)
• Hypertension
• Hyperlipidemia (↑TG, ↓LDL cholesterol)
 Left ventricular hypertrophy (usually hypertension)
 Hyperhomocysteinemia
• Unknown mechanism
 Elevated CRP
• CRP (an acute phase reactant that serves as a marker of unstable plaques)
• Screening for coronary artery disease: coronary artery calcification (CAC)
o This special type of CT scan is the single best test for evaluating a patient’s risk for CAD
o Dystrophic calcification occurs in any tissue with degenerative disease. In arteries, this
is overwhelmingly due to atherosclerosis
o Absence of calcification rules out significant CAD. Presence requires further evaluation
(e.g. coronary angiogram)
• Classification of risk for atherosclerotic cardiovascular disease (ASCVD)
Risk
Low
Intermediate
High

10-year risk of
an event
< 5%
5 -7.5%
> 7.5%

Treatment
Routine
Aggressive
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Clinical pathologic correlation
o Arises in a stable plaque (thick fibrous cap, minimal inflammation and necrosis)
o Is asymptomatic until occlusion is >70% (demand ischemia) and >90% (symptoms at
rest)
o Ischemia is characterized as the balance of supply versus demand (see Heart:
ischemia: pathophysiology)
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o On the demand side, wall tension is proportional to end diastolic volume or pressure
(LVEDP/V). This correlates with blood pressure
o There is no test for contractility, but overall demand can be estimated by the double
product: HR X BP
o Double product correlates with the onset of angina
Presentation of stable angina
o Symptoms: chest pain
• Substernal discomfort brought on by exercise and relieved by rest or
nitroglycerin
• Duration > 1-2’ but less than 15-20’
• Often radiates into jaw or arm
o Physical examination: not central to diagnosis
Diagnosis
o In an outpatient setting, a demand ischemia is asymptomatic at rest, so all testing
includes stress to increase metabolic demand
 Stress can be by exercise of drugs, evaluation can be by EKG, ultrasound or
nuclear studies
o The standard and commonest test is an exercise EKG
 This is a good but not great test, with a sensitivity of 65% and a specificity of
85%
o EKG findings of ischemia are found in the ST segment

o ST depression is seen with subendocardial ischemia
o On the EKG paper, the depression must be >2mm and have a flat or
down-sloping configuration.
o Non-specific changes include an up-sloping segment line and T-wave
inversion. These require further investigation (i.e. troponin)
o ST elevation is seen with transmural ischemia
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o Most references discuss ST elevation as part of STEMI (i.e. ST elevation
myocardial infarction). Infarction is associated with ischemia, but the EKG
change of infarction is Q wave formation which is seen hours after ST
elevation when there is necrosis of the cells.
o Angiography
o This is the “gold standard” (aka criterion standard)
o This is an invasive procedure that gives detailed images of artery
anatomy.
o It is being challenged by tomographic angiography such as CT scanning
and MRI scans with gadolinium. These studies give functional information
that indicates whether an anatomical stenosis actually causes ischemia.
Treatment of stable angina
Ischemia is the result of an imbalance between supply and demand. If supply cannot be
achieved through revascularization, then demand must be decreased
o Wall stress: ↓afterload (i.e. BP) and/or ↓preload (i.e. vasodilation)
o Heart rate: autonomic nervous system (i.e. β-blockers)
o Contractility: ↓intracellular Ca+2
A. Improvement of life expectancy
1. Revascularization: angioplasty with stent or coronary artery by-pass
surgery
2. Risk management
• Prevention of progression of atherosclerosis
• Exercise
• ACEI / ARBs
• Anti-platelet drugs: aspirin, clopidogrel
B. Treatment of symptoms
1. Acute angina: nitrates (NO → vasodilation → ↓preload)
2. Chronic control
• β-blockers (↓HR and contractility)
• CCB (calcium channel blockers: ↓contractility, smooth muscle
relaxation- ↓preload & afterload)): usually used as a second drug
due to β-blockers (+) effect post-MI
• Ranolazine (unclear mechanism of action, ↓ intracellular Na+
leads to ↓intracellular Ca+2 → ↓contractility)
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Do You Know It?
Heart: Ischemia: Epidemiology and Stable Angina
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-

What are the the 5 commonest causes of death in the US?

-

Compare and contrast risk factor, precipitating event and preventative factor

-

What are the major risk factors for ischemic heart disease?

-

How is risk calculated?
o What is the single best screening test for coronary artery disease (CAD)?

-

Label the diagram
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-

Stable angina: describe pathophysiology, presentation and diagnosis

-

Describe the treatment of stable angina, including those that treat symptoms only
versus those that affect natural history
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