Amiodarone (Cordarone®, Pacerone®)
Pharmacologic Category:

Antiarrhythmic Agent, Class III

Indications:

Management of life-threatening recurrent ventricular fibrillation (VF) or hemodynamically-unstable ventricular tachycardia (VT) refractory to other antiarrhythmic agents or in patients intolerant of other agents used for these conditions

Unlabeled/Investigational Use

Pharmacologic conversion of atrial fibrillation to normal sinus rhythm and the maintenance of normal sinus rhythm; cardiac arrest with persistent ventricular tachycardia (VT) or ventricular fibrillation (VF) if defibrillation, CPR, and vasopressors have failed; control of hemodynamically-stable VT, polymorphic VT with a normal baseline QT interval, or wide-complex tachycardia of uncertain origin; control of rapid ventricular rate due to accessory pathway conduction in pre-excited atrial arrhythmias; heart rate control in patients with a fib and heart failure; paroxysmal supraventricular tachycardia (SVT), prevention of postop a fib associated with cardiothoracic surgery
Pregnancy Category:  D

May cause congenital goiter and hypo- or hyperthyroidism when administered during pregnancy.  
Pharmacology:

Class III antiarrhythmic agent which inhibits adrenergic stimulation (alpha- and beta-blocking properties), affects sodium, potassium, and calcium channels, prolongs the action potential and refractory period in myocardial tissue; decreases AV conduction and sinus node function

Pharmacodynamics/Kinetics

Absorption:  slow and variable

Onset of action:  oral:  2 days to 3 weeks; IV:  may be more rapid.  Peak effect:  1 week to 5 months.

Duration after discontinuing therapy:  7-50 days

Protein binding:  96%

Metabolism:  Hepatic via CYP2C8 and 3A4 to the active N-desethylamiodarone metabolite; possible enterohepatic recirculation

Bioavailability:  oral:  35% to 65%

Half-life elimination:  terminal:  40-55 days (range:  26-107 days); shorter in children

Time to peak, serum:  3-7 hours

Excretion:  feces; urine (<1% as unchanged drug)

Dosage:

Oral:

Ventricular arrhythmias (adults):  800-1600 mg/day in 1-2 doses for 1-3 weeks, then when adequate arrhythmia control is achieved, decrease to 600-800 mg/day in 1-2 doses for 1 month; maintenance:  400 mg/day.  Lower doses are recommended for supraventricular arrhythmias.

Atrial fibrillation (adults):  Pharmacologic cardioversion (unlabeled use):  ACC/AHA/ESC Practice Guidelines:  Inpatient:  1.2-1.8 g/day in divided doses until 10 g total, then 200-400 mg/day maintenance.  Outpatient:  600-800 mg/day in divided doses until 10 g total, then 200-400 mg/day maintenance; although not supported by clinical evidence, a maintenance dose of 100 mg/day is commonly used for the elderly or patients with low body mass.

Administration:

Oral:

Administer consistently with regard to meals.  If GI upset occurs, take in divided doses with meals.  Grapefruit juice is not recommended.  Grapefruit juice increases the bioavailability of oral amiodarone by 50% and decreases the conversion of amiodarone to NDEA (active metabolite).  Approximately 3 mg of inorganic iodine per 100 mg of amiodarone is released into the systemic circulation.  (RDA for iodine in adults is 150 mcg).

Contraindications:

Hypersensitivity to amiodarone, iodine, or any component of the formulation; severe sinus-node dysfunction; second-and third-degree heart block (except in patients with a functioning artificial pacemaker); bradycardia causing syncope (except in patients with a functioning artificial pacemaker); cardiogenic shock

Warnings/Precautions:

[U.S. Boxed Warning]:  Only indicated for patients with life-threatening arrhythmias because of risk of toxicity.  Alternative therapies should be tried first before using amiodarone.  Patients should be hospitalized when amiodarone is initiated.

[U.S. Boxed Warning]:  Lung damage (abnormal diffusion capacity) may occur without symptoms.  Pre-existing pulmonary disease does not increase the risk of developing pulmonary toxicity, but the prognosis is worse if pulmonary toxicity does develops.

[U.S. Boxed Warning]:  Liver toxicity is common, but usually mild with evidence of increased liver enzymes.  Severe liver toxicity can occur and there have been a few fatalities.  

[U.S. Boxed Warning]:  Amiodarone can exacerbate arrhythmias, by making them more difficult to tolerate or reverse.
May cause hyper- or hypothyroidism.  Hyperthyroidism may result in thryotoxicosis which can aggravate or cause breakthrough arrhythmias.  If new arrhythmias appear, hyperthyroidism should be considered.  

May cause optic neuropathy and/or optic neuritis, usually resulting in visual impairment.  Corneal microdeposits occur in a majority of patients and may cause blurred vision, halos.  (Not usually a reason to discontinue treatment).

Prolongs the QTc interval.  Correct electrolyte disturbances (hypokalemia, hypomagnesemia), prior to use and throughout therapy. 

Potent inhibitor of CYP enzymes and transport proteins (including p-glycoprotein).  See drug interactions section.  Patient may still be at risk for amiodarone-related drug interactions after drug discontinuation.

Adverse Reactions:

>10%

Cardiovascular: Hypotension (IV 16%, refractory in rare cases) 

Central Nervous System (3% to 40%): Abnormal gait/ataxia, dizziness, fatigue, headache, malaise, impaired memory, involuntary movement, insomnia, poor coordination, peripheral neuropathy, sleep disturbances, tremor
Dermatologic: Photosensitivity (10% to 75%) 

Endocrine metabolic: Hypothyroidism (1% to 22%) 

Gastrointestinal: Constipation, loss of appetite, nausea, vomiting (10% to 33%)

Hepatic: AST/ALT >2x normal (15% to 50%) 

Ophthalmic: Corneal microdeposits (>90%; causes visual disturbance in <10%) 

1% to 10%

Cardiovascular: AV block (5%), bradycardia (3% to 5%), conduction abnormalities, SA node dysfunction (1% to 3%), congestive heart failure (3%), cardiac arrhythmia, flushing, edema.  Additional effects associated with IV administration include asystole, cardiac arrest, electromechanical dissociation, ventricular tachycardia, and cardiogenic shock.
Dermatologic: Photodermatitis/slate blue skin discoloration (<10% )

Endocrine metabolic: Hyperthyroidism (3% to 10%; more common in iodine-deficient part of the world), decreased libido

Gastrointestinal: Abdominal pain, abnormal salivation, abnormal taste (oral)
Hematologic: Coagulation abnormalities
Hepatic: Hepatitis and cirrhosis (<3%) 

Local: Phlebitis (IV, with concentrations >3 mg/mL)

Ophthalmic: Visual disturbances (2% to 9%), halo vision (<5%; occurring especially at night), optic neuritis (1%) 

Respiratory: Pulmonary toxicity has been estimated to occur at a frequency between 2% and 7% of patients (some reports estimate as high as 17%) Toxicity may present as hypersensitivity pneumonitis; pulmonary fibrosis (cough, fever, malaise); pulmonary inflammation; interstitial pneumonitis; or alveolar pneumonitis.  Acute respiratory distress syndrome (up to 2%), and postoperatively in patients receiving oral amiodarone.
Drug Interactions:

Substrate of CYP1A2 (minor), 2C8 (major), 2C19 (minor), 2D6 (minor), 3A4 (major).  Inhibits 1A2 (weak), 2A6 (moderate), 2B6 (weak), 2C9 (moderate), 2C19 (weak), 2D6 (moderate), 3A4 (moderate)

Avoid Concomitant Use

Artemether, dronedarone, everolimus, grapefruit juice, lumefantrine, nilotinib, pimozide, protease inhibitors, quinine, silodosin, tetrabenazine, thioridazine, tolvaptan, topotecan, ziprasidone

Increased Effect/Toxicity

Amiodarone may increase the levels/effects of:  beta-blockers, cardiac glycosides, colchicine, cyclosporine (systemic), CYP2A6 substrates, CYP2C9 substrates (high risk), CYP2D6 substrates, CYP3A4 substrates, dabigatran, dronedarone, eplerenone, everolimus, fentanyl, fesoterodine, flecainide, HMG-CoA reductase inhibitors, lidocaine, p-glycoprotein substrates, phenytoin, pimecrolimus, pimozide, QTc-prolonging agents, quinine, rivaroxaban, salmeterol, saxagliptin, silodosin, tamoxifen, tetrabenazine, thioridazine, tolvaptan, topotecan, vitamin K antagonists, ziprasidone
The levels/effects of amiodarone may be increased by:alfuzosin, antiarrhythmic agents (Class Ia), artemether, azithromycin, calcium channel blockers (nondihydropyridine, chloroquine, cimetidine, ciprofloxacin, CYP2C8 inhibitors, CYP3A4 inhibitors, deferasirox, gadobutrol, grapefruit juice, lumefantrine, nilotinib, p-glycoprotein inhibitors, protease inhibitors, quinine

Decreased Effect

Amiodarone may decrease the levels/effects of:  antiarrhythmic agents (Class Ia), codine, sodium iodide, tramadol

The levels/effects of amiodarone may be decreased by:  bile acid sequestrants, CYP2C8 inducers, CYP3A4 inducers, deferasirox, orlistat, peginterferon alfa-2b, p-glycoprotein inducers, phenytoin, rifamycin derivatives, grapefruit juice

St John’s wort may decrease amiodarone levels or enhance photosensitization.  Avoid ephedra (may worsen arrhythmia).  Avoid dong quai.
Monitoring Parameters:

LFT’s, baseline and q 6 months

Thyroid function tests, baseline (prior to initiation of drug) and q 6 months

CXR, baseline and annually

Pulmonary function tests [PFTs]--baseline (prior to initiation of drug) and every 3 to 6 months 
Ophthalmologic examination, baseline and for symptoms of visual impairment

BP, heart rate (ECG) and rhythm throughout therapy, signs of lethargy, edema of hands/feet, weight loss, serum electrolytes (especially k and magnesium).

Efficacy:
Roy and colleagues performed a randomized, open-label trial comparing amiodarone to sotalol or propafenone in the prevention of the recurrence of atrial fibrillation.  Study subjects (n = 403) had experienced an episode of symptomatic atrial fibrillation within the preceding six months and had been identified by their physicians as candidates for long-term antiarrhythmic therapy.  201 patients were assigned to amiodarone and 202 patients to either sotalol (101 patients) or propafenone (101 patients).  Loading doses were administered to all patients and, if necessary, cardioversion was perfomed within 21 days after randomization.    After a mean follow-up of 16 months, 71/201 (35%) of patients assigned to amiodarone and 127/202 (63%) of those assigned to sotalol or propafenone had a recurrence of atrial fibrillation (P<0.001).  The incidence of adverse events requiring drug discontinuation was not significantly different between amiodarone therapy (36/201, 18%) and sotalol or propafenone therapy (23/202, 11%, P=0.06).  The most common adverse events leading to discontinuation of study medications included GI upset, insomnia or fatigue, bradyarrhythmias, and visual or dermatologic events.  Treatment with amiodarone was discontinued in four patients because of pulmonary abnormalities suspected to be related to amiodarone therapy.  The authors concluded that amiodarone (at low doses) is safe and more effective than sotalol or propafenone in the maintenance of sinus rhythm in patients with atrial fibrillation.
Kochiadakis and colleagues conducted a randomized, double-blind study comparing amiodarone and sotalol in the treatment of patients with recurrent, symptomatic atrial fibrillation (AF).  After restoration of normal sinus rhythm (NSR), study subjects were randomized to treatment with amiodarone (n = 35) or sotalol (n = 35).  After six months of therapy, 77% of amiodarone patients remained in NSR versus 54% of sotalol patients.  After 12 months, 71% of of amiodarone patients remained in NSR compared to 40% of sotalol patients.  Adverse effects forced five patients to withdraw from the study:  two developed hyperthyroidism from amiodarone, two developed bradycardia from sotalol, and one developed CNS side effects from sotalol.  
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