Section II Cardiovascular Disease
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At Risk for Heart Failure
Stage A
At risk for HF but
without structural
heart disease or
symptoms of HF

Heart Failure

Stage B
Structural heart
disease but without
signs or symptoms
of HF

e.g., Patients with:
e.g., Patients with:
• HTN
• Previous MI
• Atherosclerotic
Structural • LV remodeling
disease
including
heart
• DM
LVH and low EF
disease
• Obesity
• Asymptomatic
• Metabolic
valvular disease
syndrome
or
Patients
• Using cardiotoxins
• With family history
of cardiomyopathy

Stage C
Structural heart
disease with prior
or current
symptoms of HF

Development
of symptoms
of HF

e.g., Patients with:
• Known structural heart
disease and
• HF signs and symptoms

HFpEF
Therapy
Goals
• Heart healty
lifestyle
• Prevent vascular,
coronary disease
• Prevent LV
structural
abnormalities
Drugs
• ACEI or ARB in
appropriate
patients for
vascular disease
or DM
• Statins as
appropriate

Therapy
Goals
• Prevent HF
symptoms
• Prevent further
cardiac
remodeling

Therapy
Goals
• Control symptoms
• Improve HRQOL
• Prevent
hospitalization
• Prevent mortality

Drugs
• ACEI or ARB as
appropriate
• Beta blockers as
appropriate

Strategies
• Identification of
comorbidities

In selected patients
• ICD
• Revascularization
or valvular surgery
as appropriate

Treatment
• Diuresis to relieve
symptoms of
congestion
• Follow guideline
driven indications
for comorbidities,
e.g., HTN, AF,
CAD, DM
• Revascularization
or valvular surgery
as appropriate

Stage D
Refractory HF

Refractory
symptoms
of HF at rest,
despite GDMT

e.g., Patients with:
• Marked HF
symptoms at rest
• Recurrent
hospitalizations
despite GDMT

HFrEF
Therapy
Goals
• Control symptoms
• Patient education
• Prevent hospitalization
• Prevent mortality
Drugs for routine use
• Diuretics for fluid
retention
• ACEI or ARB
• Beta blockers
• Aldosterone antagonists
Drugs for use in
selected patients
• Hydralazine/isosorbide
dinitrate
• ACEI and ARB
• Digoxin
In selected patients
• CRT
• ICD
• Revascularization or
valvular surgery as
appropriate

Therapy
Goals
• Control symptoms
• Imrove HRQOL
• Reduce hospital
readmissions
• Establish patient’s
end-of-life goals
Options
• Advanced care
measures
• Heart transplant
• Chronic inotropes
• Temporary or
permanent MCS
• Experimental
surgery or drugs
• Palliative care and
hospice
• ICD deactivation

FIGURE 5-1 The American College of Cardiology Foundation and American Heart Association staging system. ACEI, Angiotensin-converting
enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin receptor blocker; CAD, coronary artery disease; CRT, cardiac resynchronization therapy; DM,
diabetes mellitus; EF, ejection fraction; GDMT, guideline-directed medical therapy; HF, heart failure; HRQOL, health-related quality of life; HTN, hypertension; ICD, implantable cardiac defibrillator; LV, left ventricular; LVH, left ventricular hypertrophy; MCS, mechanical circulatory support.

of ischemic heart disease. Ventricular dysfunction can result from
excessive pressure overload, as in long-standing hypertension or
aortic stenosis, or from volume overload, as in aortic insufficiency
or mitral regurgitation. Diseases that result in infiltration and
replacement of normal myocardial tissue, such as amyloidosis,
are rare causes of HF. Hemochromatosis can cause a dilated cardiomyopathy that is thought to result from iron-mediated mitochondrial damage. Diseases of the pericardium, such as chronic
pericarditis or pericardial tamponade, can impair cardiac function without directly affecting the myocardial tissue. Longstanding tachyarrhythmias have been associated with myocardial
dysfunction that is often reversible.

High-output failure is an uncommon disorder characterized
by an elevated resting cardiac index of greater than 2.5 to 4.0 L/
min/m2 and low systemic vascular resistance. Causes of highoutput failure are severe anemia, vascular shunting, hyperthyroidism, and vitamin B1 deficiency. It results from ineffective
blood volume and pressure, which stimulate the sympathetic
nervous system and renin-angiotensin-aldosterone system
(RAAS), causing release of antidiuretic hormone (ADH), which
results in ventricular enlargement, negative remodeling, and HF.
Treatment targets the specific cause.
Low-output failure is much more common than high-output
failure. It is characterized by insufficient forward cardiac output,

