
A 64-year-old man with congestive heart failure comes to the physician for follow-up. The patient has 

shortness of breath on exertion, increasing fatigue, and can barely climb a flight of stairs without stopping 

to catch his breath. He has no chest pain, cough, or palpitations. Six years ago, the patient had a 

myocardial infarction, and 3 years ago, he had a cardiac catheterization with stent placement following an 

episode of chest pain. His other medical problems include chronic atrial fibrillation, hypertension, 

hyperlipidemia, and chronic kidney disease. The patient's medications include carvedilol, lisinopril, aspirin, 

furosemide, atorvastatin, warfarin, and spironolactone. He does not use tobacco, alcohol, or illicit drugs. 

Blood pressure is 131 /78 mm Hg, and pulse is 76/min and irregular. Physical examination shows scattered 

bibasilar crackles on chest auscultation and trace peripheral edema. Laboratory results are as follows: 

Sodium 

Potassium 

Blood urea nitrogen 

Creatinine 

135 mEq/L 

3.9 mEq/L 

31 mg/dl 

1.4 mg/dl 

International Normalized Ratio 3.1 

A recent echocardiogram showed left ventricular dilation with inferior wall hypokinesis, mild left ventricular 

hypertrophy, and left ventricular ejection fraction of 25%. His electrocardiogram is shown here. 

Which of the following interventions is most likely to improve this patient's prognosis? 

A. Amiodarone therapy (3%) 

(:, B.Angiotensin II receptor blocker therapy (3%) 

✓ ~ C.Automated implantable cardioverter-defibrillator insertion (44%) 
~ 

D. Biventricular pacemaker insertion for cardiac resynchronization (43%) 

,-..1 E. Digoxin therapy (5%) 

Omitted 
Correct answer 

C 

Explanation 

I 1,1 44% 
~ Answered correctly 

(T'\ 28 secs 
\.:,J nmeSpent • 

01/21/2021 
Last Updated 

Indications for implantable cardioverter-defibrillator placement 

Primary prevention 
• Prior myocardial infarction & LVEF <30% 

• NYHA class II or Ill symptoms & LVEF <35% 

• Prior VF or unstable VT without reversible cause 
Secondary prevention 

• Prior sustained VT with underlying cardiomyopathy 

LVEF = left ventricular ejection fraction; NYHA = New York Heart Association; VF= ventricular fibrillation; VT= 

ventricular tachycardia. 

This patient has coronary artery disease with evidence of ischemic cardiomyopathy. Several randomized 

trials have assessed the efficacy of implantable cardioverter-defibrillators (ICDs) for preventing sudden 

cardiac death in patients with significant ventricular dysfunction. The MADIT II study findings, for instance, 

show a relative risk of 0. 71 for all-cause mortality in patients with prior myocardial infarction (Ml) and left 

ventricular ejection fraction (LVEF) <30% who received an ICD compared with those who received medical 

therapy alone. 

As a result of these trials, it is recommended that the following groups of patients undergo ICD placement: 

• Prior Ml and LVEF <30% 

• New York Heart Association class II or Ill heart failure and LVEF <35% 

Patients who do not meet these criteria but have other risk factors for sudden cardiac death (eg, prior 

episodes of ventricular tachycardia) may also benefit from ICD placement. 

(Choice A) In patients with an LVEF <35%, ICD placement is associated with a 28% lower risk of sudden 

cardiac death compared to amiodarone alone. 

(Choice B) Angiotensin II receptor blocker (ARB) therapy is indicated when treating patients with heart 

failure, particularly those who cannot tolerate angiotensin-converting enzyme (ACE) inhibitors. However, 

the combination of ARBs and ACE inhibitors is associated with increased risk of adverse events such as 

hyperkalemia, acute renal failure, and hypotension. As a result, combination therapy is rarely indicated. 

(Choice D) Cardiac resynchronization therapy with a biventricular pacemaker has been shown to be 

beneficial in patients with moderate to severe heart failure, an LVEF <35%, and a widened QRS (>120 

msec). However, this patient's electrocardiogram does not show a prolonged QRS interval. 

(Choice E) Digoxin, which has positive inotropic effects on the heart, is prescribed primarily for symptom 

control in patients with heart failure. Although it has been shown to decrease hospitalization due to heart 

failure, it does not improve survival. 

Educational objective: 

Implantable cardioverter-defibrillator placement has been shown to improve mortality in patients with a 

history of myocardial infarction and left ventricular ejection fraction <30% as well as in those with moderate 

or severe heart failure and left ventricular ejection fraction <35%. 
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