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TABLE 293-5 Properties of Beta Blockers in Clinical Use for Ischemic Heart Disease
Selectivity
β1
β1
β1
β1
β1
None
β1
None
β1 (at low doses)
None
None
None

Partial Agonist Activity
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No

Usual Dose for Angina
200–600 mg twice daily
50–200 mg/d
10–20 mg/d
10 mg/d
50–300 μg/kg/min
200–600 mg twice daily
50–200 mg twice daily
40–80 mg/d
5–40 mg/d
2.5–7.5 mg 3 times daily
80–120 mg twice daily
10 mg twice daily

Esmolol is an ultra-short-acting beta blocker that is administered as a continuous intravenous infusion. Its rapid offset of action makes esmolol an attractive agent to use in patients with
relative contraindications to beta blockade. bLabetolol is a combined alpha and beta blocker.

a

Source: Modified from RJ Gibbons et al: J Am Coll Cardiol 41:159, 2003.

Reducing the dose or even discontinuation may be necessary if
these side effects develop and persist. Since sudden discontinuation
can intensify ischemia, the doses should be tapered over 2 weeks.
Beta blockers with relative β1-receptor specificity such as metoprolol and atenolol may be preferable in patients with mild bronchial
obstruction and insulin-requiring diabetes mellitus.
Calcium Channel Blockers Calcium channel blockers (Table 293-6) are
coronary vasodilators that produce variable and dose-dependent
reductions in myocardial oxygen demand, contractility, and arterial
pressure. These combined pharmacologic effects are advantageous
and make these agents as effective as beta blockers in the treatment of angina pectoris. They are indicated when beta blockers
are contraindicated, poorly tolerated, or ineffective. Because of
differences in the dose-response relationship on cardiac electrical activity between the dihydropyridine and nondihydropyridine
calcium channel blockers, verapamil and diltiazem may produce
symptomatic disturbances in cardiac conduction and bradyarrhythmias. They also exert negative inotropic actions and are more

likely to aggravate left ventricular failure, particularly when used in
patients with left ventricular dysfunction, especially if the patients
are also receiving beta blockers. Although useful effects usually are
achieved when calcium channel blockers are combined with beta
blockers and nitrates, individual titration of the doses is essential
with these combinations. Variant (Prinzmetal’s) angina responds
particularly well to calcium channel blockers (especially members
of the dihydropyridine class), supplemented when necessary by
nitrates (Chap. 294).
Verapamil ordinarily should not be combined with beta blockers
because of the combined adverse effects on heart rate and contractility. Diltiazem can be combined with beta blockers in patients
with normal ventricular function and no conduction disturbances.
Amlodipine and beta blockers have complementary actions on coronary blood supply and myocardial oxygen demands. Whereas the
former decreases blood pressure and dilates coronary arteries, the
latter slows heart rate and decreases contractility. Amlodipine and
the other second-generation dihydropyridine calcium antagonists
(nicardipine, isradipine, long-acting nifedipine, and felodipine) are

Ischemic Heart Disease

Note: This list of beta blockers that may be used to treat patients with angina pectoris is arranged alphabetically. The agents for which there is the greatest clinical experience include
atenolol, metoprolol, and propranolol. It is preferable to use a sustained-release formulation that may be taken once daily to improve the patient’s compliance with the regimen.

CHAPTER 293

Drugs
Acebutolol
Atenolol
Betaxolol
Bisoprolol
Esmolol (intravenous)a
Labetalolb
Metoprolol
Nadolol
Nebivolol
Pindolol
Propranolol
Timolol

TABLE 293-6 Calcium Channel Blockers in Clinical Use for Ischemic Heart Disease
Drugs

Usual Dose

Dihydropyridines
Amlodipine
5–10 mg qd
Felodipine
5–10 mg qd
Isradipine
2.5–10 mg bid
Nicardipine
20–40 mg tid
Nifedipine
Immediate release:a 30–90 mg daily orally
Slow release: 30–180 mg orally
Nisoldipine
20–40 mg qd
Nondihydropyridines
Diltiazem
Immediate release: 30–80 mg 4 times daily
Slow release: 120–320 mg qd
Verapamil
Immediate release: 80–160 mg tid
Slow release: 120–480 mg qd

Duration of Action

Side Effects

Long
Long
Medium
Short
Short

Headache, edema
Headache, edema
Headache, fatigue
Headache, dizziness, flushing, edema
Hypotension, dizziness, flushing, nausea, constipation, edema

Short

Similar to nifedipine

Short
Long
Short
Long

Hypotension, dizziness, flushing, bradycardia, edema
Hypotension, myocardial depression, heart failure, edema, bradycardia

May be associated with increased risk of mortality if administered during acute myocardial infarction.

a

Note: This list of calcium channel blockers that may be used to treat patients with angina pectoris is divided into two broad classes, dihydropyridines and nondihydropyridines, and
arranged alphabetically within each class. Among the dihydropyridines, the greatest clinical experience has been obtained with amlodipine and nifedipine. After the initial period of dose
titration with a short-acting formulation, it is preferable to switch to a sustained-release formulation that may be taken once daily to improve patient compliance with the regimen.
Source: Modified from RJ Gibbons et al: J Am Coll Cardiol 41:159, 2003.
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