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Abstract
Amiodarone is an effective antiarrhythmic medication frequently used in practice for both ventricular and atrial arrhythmias. 
Though classified as a class III antiarrhythmic, it affects all phases of the cardiac action potential. However, the drug has 
several side effects, including thyroid abnormalities, pulmonary fibrosis, and transaminitis, for which routine monitoring 
is recommended. It also interacts with several medications, such as warfarin, simvastatin, and atorvastatin, and many HIV 
antiretroviral medications. Given the common use of this medication in medical practice, it is vital that clinicians understand 
the indications, contraindications, dosing, side effects, and interactions of this medication. A thorough understanding of 
these topics is essential for clinicians to ensure safe and effective use of amiodarone.
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Key Points 

Though classified as a class III antiarrhythmic, amiodar-
one affects all phases of the cardiac action potential.

Amiodarone has several side effects, including thyroid 
abnormalities, pulmonary fibrosis, and transaminitis, for 
which routine monitoring is recommended.

Amiodarone interacts with several commonly used medi-
cations, such as warfarin, simvastatin, and atorvastatin, 
and many HIV antiretroviral medications.

1 Introduction

Amiodarone is a class III antiarrhythmic medication that is 
commonly used for the treatment of atrial arrhythmias and 
ventricular arrhythmias (VAs) [1]. It is an effective antiar-
rhythmic medication, but long-term therapy can result in a 
wide variety of side effects affecting several organ systems, 
some of which can be life threatening [2]. Some of these can 
be avoided with judicious use of this agent, adjustment to 
an appropriate dose, and monitoring for adverse side effects. 
The purpose of this article is to provide a comprehensive 
review of this commonly used medication, the mechanisms 
of action, appropriate dosing, common medication interac-
tions, and necessary monitoring or surveillance. The man-
agement of adverse effects is also discussed.

2  Mechanism of Action

Amiodarone has several mechanisms of action (Fig. 1). The 
Vaughan Williams classification system imperfectly classi-
fies the medication as a class III antiarrhythmic because of its 
predominant potassium channel blockade that increases the 
cardiac action potential duration [3]. Amiodarone inhibits 
potassium efflux through  IKr, or rapid delayed rectifier chan-
nel, during phase III of the action potential. The medication 
also has class I antiarrhythmic properties via inhibition of 
sodium channels during phase 0 of the cardiac action poten-
tial [4, 5]. In addition, it results in noncompetitive β-receptor 
blockade (class II antiarrhythmic activity) and L-type (slow) 
calcium channel blockade (class IV antiarrhythmic activity) 
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[4, 5]. During loading, the acute effects of intravenous ami-
odarone are predominantly sodium-channel, β-receptor, and 
calcium channel blockade [4, 5]. The class III effect is seen 
after completion of the loading dose because of increased 
levels of the active metabolite, desethylamiodarone [4, 5].

3  Pharmacokinetic Properties

Amiodarone has an oral bioavailability of 30–50%, and 
the rate and extent of amiodarone absorption are increased 
when taken with food. When taken with a diet rich in fat, the 
absorption is enhanced by 2.4- to 3.8-fold compared with the 
fasting state [6, 7]. Therefore, we recommend that amiodar-
one should be taken with meals. Amiodarone is metabolized 
in the liver to desethylamiodarone [5]. During loading, it goes 
through three phases of distribution: (1) central or vascular 
distribution occurs over approximately 24 h, (2) peripheral 
or solid organ distribution occurs over the next 7 days, and 
(3) deep or fat tissue distribution occurs over the subsequent 
4 weeks. The full antiarrhythmic effect of amiodarone for VA 
plateaus after 10 weeks of therapy [5]. The amount of time 
the medication persists in the body is dependent on the fat 
content and prior concentration. Amiodarone leaves the body 
in the reverse order of distribution, which can take several 
weeks, with a half-life of 50–60 days [8].

The long half-life of amiodarone means that if it is with-
held for a short period of time (up to 1 month) during long-
term maintenance therapy, replacement therapy is not neces-
sary. After amiodarone is discontinued, it may continue to 
have an effect for up to 3 months because of the prolonged 

half-life [8, 9]. Therefore, it is reasonable to withhold ami-
odarone if severe toxicity is suspected and confirmatory test-
ing is performed; however, clinicians should be aware that it 
may take months for amiodarone to clear the body.

4  Indications and Data Supporting Use

4.1  Ventricular Arrhythmias

4.1.1  Ventricular Fibrillation, Ventricular Tachycardia, 
and Cardiac Arrest

The ARREST trial showed that, among patients with out-of-
hospital cardiac arrest due to ventricular fibrillation (VF), 
those receiving amiodarone (n = 246) had a higher rate of 
survival to admission than those receiving placebo (n = 258) 
(44 vs. 34%; p = 0.03) [10]. Subsequently, the ALIVE trial 
showed amiodarone (n = 180) increased survival as com-
pared with lidocaine (n = 167) in out-of-hospital cardiac 
arrest due to shock-resistant VF (22.8 vs. 12.0%; p = 0.009) 
[11]. A major limitation of this trial was the small number of 
participants and the lack of a placebo group. However, more 
recently, a large randomized, double-blinded study assessed 
the efficacy of amiodarone (n = 974), lidocaine (n = 993), 
or placebo (n = 1059) in out-of-hospital cardiac arrest from 
VF or ventricular tachycardia (VT) that was refractory to 
shock therapy. While there was no difference in outcomes 
between the groups in the overall population, amiodarone 
demonstrated a survival benefit compared with placebo in 
the witnessed arrest subgroup [12]. Amiodarone remains a 
commonly used first-line agent for VF (whether refractory to 
shock therapy or not) and is the only antiarrhythmic medica-
tion recommended by the American Heart Association for 
the Advanced Cardiovascular Life Support algorithm (class 
IA recommendation) [13]. Though the survival benefits 
of amiodarone were limited in the more recent study from 
Kudenchuk et al. [12], we recommend administering intra-
venous amiodarone to all patients with VF and cardiac arrest 
given the signals of benefit seen in witnessed arrest cases. 
Information as to whether the arrest was witnessed may not 
be immediately available, and amiodarone administration in 
this situation did not have major signals of harm.

4.1.2  Hemodynamically Tolerated Ventricular Tachycardia

Until recently, only small studies had compared the effi-
cacy of the different antiarrhythmics for acute termination 
and safety in the setting of hemodynamically tolerated VT 
[14, 15]. A recent randomized controlled trial in 62 patients 
demonstrated the superiority of procainamide over ami-
odarone in both acute termination of VT and safety [16]. 
Nonetheless, given the familiarity of most physicians with 

Fig. 1  The mechanism of action of amiodarone. A depiction of a nor-
mal (black) and post-amiodarone (green) action potentials. Amiodar-
one inhibits sodium (Na), slightly prolonging phase 0 of the action 
potential. It inhibits L-type calcium channels (ICaL) and inhibits recti-
fier potassium channels (IKr), prolonging phase 2 and 3 of the action 
potential, leading to a prolongation of the QTc
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amiodarone, it is still widely used in this clinical setting. 
Additionally, procainamide cannot be used as a long-term 
oral medication in the USA. Data on electrical cardiover-
sion for hemodynamically unstable VT are reviewed in 
Sect. 4.1.1. In patients with hemodynamically stable VT, 
antiarrhythmics are usually tried first, and cardioversion is 
performed if there are signs of poor perfusion or new hemo-
dynamic instability [13, 17]. No data have been published on 
which antiarrhythmics aid electrical cardioversion of hemo-
dynamically stable VT.

4.1.3  Prevention of Recurrent Ventricular Tachycardia 
and Implantable Cardioverter Defibrillator Shocks

Amiodarone is also the first-line therapy for patients receiv-
ing appropriate implantable cardioverter defibrillator (ICD) 
shocks for VA. In a comparison of β-blockers versus sotalol 
versus amiodarone plus β-blockers in 412 patients with 
spontaneous or inducible VAs in patients with ICDs, the 
latter combination resulted in the lowest risk of appropriate 
shocks, albeit at a higher risk of drug-related adverse events 
[18]. No randomized comparison of amiodarone and mexi-
letine has been undertaken in this clinical setting.

Recently, catheter ablation of VA has also emerged as 
an important tool in the management of patients receiving 
ICD shocks. In a comparison of escalation of antiarrhyth-
mic therapy (n = 127) versus catheter ablation (n = 132) 
in patients with ischemic cardiomyopathy and VA, cath-
eter ablation resulted in a lower rate of recurrent VA and 
ICD shocks [19]. The drug-escalation protocol consisted 
of adding amiodarone in naïve patients and increasing 
the dose in patients receiving lower doses of amiodarone. 
Interestingly, there was no difference in outcomes for 
patients who were not receiving amiodarone therapy at 
baseline. Thus, the benefit of catheter ablation over ami-
odarone in patients with ischemic cardiomyopathy who 
are amiodarone naïve or those with nonischemic cardio-
myopathy is unclear. This was also demonstrated in the 
SCD-HeFT trial (n = 2521), in which amiodarone showed 
no difference when compared with placebo in reducing 
mortality in symptomatic patients with a left ventricular 
ejection fraction < 35% [20].

Patients with cardiomyopathy who have met criteria for 
an ICD but have not had a prior episode of VT gain no added 
benefit from “prophylactic” amiodarone.

4.2  Atrial Fibrillation

4.2.1  Acute Cardioversion

Patients who are hemodynamically stable but symptomatic 
from atrial fibrillation (i.e., left ventricular dysfunction, 

syncope, or palpitations) can receive acute cardioversion 
with amiodarone as an adjunct to or in place of electrical 
cardioversion [21]. Though electrical cardioversion has a 
reported success rate of 70–90%, some patients may not 
wish to undergo electrical cardioversion, preferring pharma-
cologic cardioversion [22]. The efficacy of amiodarone alone 
in acute cardioversion of atrial fibrillation is 35–65% [22]. 
Amiodarone is also efficacious in maintaining sinus rhythm 
after electrical cardioversion, though no more so than other 
antiarrhythmics [23]. However, unlike propafenone or fle-
cainide, amiodarone may be used in older patients who may 
have concomitant ischemic heart disease.

4.2.2  Recurrent Atrial Fibrillation Prophylaxis

For patients with left ventricular dysfunction and heart fail-
ure who are hemodynamically stable, amiodarone is less 
effective than catheter ablation for cardioversion of atrial 
fibrillation. An open-label, parallel-group, multicenter, ran-
domized, controlled trial reported that 70% of patients who 
received catheter ablation (n = 102) versus 34% of patients 
receiving amiodarone alone (n = 101) did not have recur-
rence of atrial fibrillation at 2-year follow-up [24]. Notably, 
patients who were receiving low-dose amiodarone (< 200 mg 
daily) continued amiodarone for 12 weeks after the ablation 
procedure, whereas patients receiving amiodarone ≥ 200 mg 
daily were not included in the trial. Maintenance dosing is 
initiated at 400 mg every 8–12 h for 1–2 weeks, followed 
by 200–400 mg once daily [13]. Dosing can be decreased 
for women and those with lower body weights to prevent 
significant drug toxicity, including preventing the need for 
pacemaker insertion [25].

4.2.3  Rhythm Control after Cardioversion

For patients with severe left ventricular dysfunction and 
heart failure, or those who are hemodynamically unstable, 
amiodarone may be used to slow a rapid ventricular response 
[21]. For patients with symptomatic atrial fibrillation who 
are not candidates for atrial fibrillation catheter ablation, 
medical management with amiodarone may be considered. 
A pooled meta-analysis of the AFFIRM and AF-CHF trials 
(n = 3307) showed freedom from atrial fibrillation was 84% 
and 45% at 1 and 5 years, respectively [26]. Interestingly, a 
2009 meta-analysis (n = 673) showed that amiodarone was 
more effective than placebo or β-blockers at achieving sinus 
rhythm (21.3 vs. 9.2 per 100 patient-years in sinus rhythm) 
and that it did not increase long-term mortality (4.7 vs. 3.9 
per 100 patient-years) [27]. Given the possibility of cardio-
version to sinus rhythm, amiodarone should be used when 
cardioversion and the associated risk of thromboembolism 
would be acceptable or has been minimized by therapeutic 
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anticoagulation for 3 weeks or the patient has been in atrial 
fibrillation for < 48 h [21].

4.3  Other Supraventricular Tachyarrhythmias

Stable patients with rate-controlled atrial flutter or cardio-
verted atrioventricular nodal re-entrant tachycardia, atrial 
tachycardia, or atrioventricular re-entrant tachycardia should 
be referred for catheter ablation rather than placed on long-
term amiodarone because of the high cure rates with cath-
eter ablation [28]. However, amiodarone has been found to 
be efficacious in critically ill or severely comorbid patients 
(n = 33) with atrial tachyarrhythmias who are otherwise pre-
cluded from catheter ablation candidacy [29].

5  Dosing

5.1  Ventricular Arrhythmias

For patients experiencing VF or hemodynamically unsta-
ble VT, a loading is initiated with intravenous or intraos-
seous amiodarone for faster onset of action than with oral 
amiodarone (150–300 mg intravenous or intraosseous bolus 
per American Heart Association guidelines for Advanced 
Cardiovascular Life Support), followed by a continuous infu-
sion of 1 mg/min for 6 h; then 0.5 mg/min for at least 18 h 
[13, 21]. For hemodynamically stable patients, the loading 
for VA is initiated with intravenous amiodarone for bet-
ter bioavailability: 150 mg intravenous bolus, followed by 
1 mg/min for 6 h; followed by 0.5 mg/min for 18 h or until 
switched to oral therapy (as described above) [13]. No dose 
adjustment is required for renal impairment. No specific 
guidelines exist for hepatic impairment; however, given the 
intermediate first-pass extraction through the liver, treatment 
may be initiated at a low-normal dose, with low maintenance 
dosing [30].

Converting patients from intravenous amiodarone to oral 
amiodarone depends on the period of time for which the 
patient received the intravenous infusion. If the intravenous 
infusion was continued for < 1 week, the initial oral dose 
should be 800–1600 mg per day. If the intravenous infusion 
was continued for 1–3 weeks, the initial oral dose should 
be 600–800 mg per day. Finally, if the intravenous infusion 
was continued for > 3 weeks, then the initial oral dose should 
be 400 mg daily. Dosing adjustments should be considered 
in patients with hepatic dysfunction but is not necessary in 
patients with renal dysfunction. Overlapping intravenous and 
oral amiodarone does not decrease the rate of early tachyar-
rhythmia recurrence [31].

5.2  Atrial Arrhythmias

Similar loading strategies and dosages can be used for both 
atrial arrhythmias and VAs. When amiodarone is used for 
rhythm control in atrial fibrillation, typical dosing is 200 mg 
daily, but 100 mg daily could be considered for elderly 
patients [32].

6  Drug Interactions

6.1  Cardiac Medications

Amiodarone use with class 1a antiarrhythmic medica-
tions (quinidine, procainamide, and disopyramide) is 
contraindicated because of dose-independent QTc pro-
longation [33]. Amiodarone should also not be used with 
other Vaughan William class III agents because of the 
risk of significant QTc prolongation. When prescribed in 
combination with β-blockers or calcium channel block-
ers, amiodarone may further increase the risk of brady-
cardia because of sinus nodal or atrioventricular nodal 
blockade [34]. Therefore, amiodarone and β-blocker dual 
therapy should be used cautiously. The combined use of 
digoxin and amiodarone can increase serum concentra-
tions of digoxin because of inhibition of gastrointesti-
nal p-glycoprotein, putting patients at risk for digoxin 
toxicity [35–37]. Though flecainide and amiodarone are 
clinically rarely used together, dosing of flecainide should 
be adjusted when concurrently using amiodarone. Given 
the hepatic metabolism of flecainide via cytochrome 
P450 (CYP)-2D6 inhibition, flecainide dosing should be 
decreased by 50% when used in combination with ami-
odarone, though one study found that flecainide levels 
were increased by 30% in patients receiving amiodar-
one [38]. Because of amiodarone-mediated inhibition of 
CYP3A4, both simvastatin and atorvastatin concentra-
tions can be increased when used in combination with 
amiodarone [39]. This interaction could potentiate the 
risk of myopathy, including rhabdomyolysis. The cur-
rently recommended dose of simvastatin is 20 mg if used 
concomitantly with amiodarone [40]. Pravastatin may be 
considered in lieu of simvastatin or atorvastatin as its 
blood concentration has not been shown to be altered by 
concurrent amiodarone use [39]. Amiodarone potentiates 
the anticoagulation effect and plasma concentration of 
warfarin via inhibition of the S-isomer of warfarin (the 
more potent enantiomer) and CYP2C9 and CYP3A4, 
requiring closer monitoring of the international normal-
ized ratio [41]. If amiodarone is started while a patient 
is receiving warfarin, a dose reduction of warfarin by 
approximately 30–50% is usually required [42].
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6.2  Noncardiac Medications

Amiodarone in combination with other QTc-prolonging 
medications can result in the R-on-T phenomenon and 
is therefore a risk category X (avoid combination) [43]. 
Cholestyramine and other bile acid sequestrants can 
decrease the bioavailability of amiodarone so therapy 
modification should be considered [44]. Amiodarone can 
increase the concentration of doxorubicin by inhibiting 
CYP2D6, CYP3A4, and p-glycoprotein, which requires 
closer monitoring of these patients [45]. Fosphenytoin, 
lopinavir/ritonavir, and ivabradine are other medications 
that can prolong the QTc in combination with amiodar-
one and should therefore be used with caution [46–48]. 
Both indinavir and ritonavir can increase the concentra-
tion of amiodarone and are combination class X [46, 49]. 
Similarly, amiodarone should also not be combined with 
ledipasvir/sofosbuvir because of the risk of severe and 
rare but fatal bradycardia [50].

7  Toxicities/Side Effects

The adverse reactions of amiodarone include both life-
threatening effects leading to black box warnings and com-
mon side effects (Table 1). Common intolerances include 
nausea, vomiting, and taste disturbances, which can be mini-
mized by dividing into twice-daily doses [51–53]. Serious 
black box warnings include hepatotoxicity and pulmonary 
dysfunction.

7.1  Thyroid

Amiodarone can cause mild alterations in thyroid hor-
mones, including decreased serum T2, increased serum 
T4, and reversed T3 levels, and either normal or slight 
elevations in thyroid-stimulating hormone, likely because 
of interference with the iodothyronine deiodinases, which 
metabolize thyroid hormones [54]. In a large meta-analysis 

of placebo-controlled trials of amiodarone, the relative risk 
of thyroid toxic events was about 4.4 [55]. Amiodarone-
induced hypothyroidism (AIH) is thought to occur because 
of the large amount of iodine released from amiodarone, 
which inhibits thyroid hormone synthesis, termed the 
Wolff–Chaikoff effect. This is usually a temporary effect 
until the thyroid “escapes” and usual synthesis of T4 occurs. 
However, AIH occurs when the body does not “escape” or 
is more susceptible to the inhibitory effect of iodine on hor-
monal synthesis. AIH is expected to resolve 2–4 months 
after drug cessation, which correlates with the half-life of 
amiodarone. Patients with persistent hypothyroidism usu-
ally have underlying autoimmune thyroid disease [54]. 
Hypothyroidism may develop as rapidly as 2 weeks and 
as late as 39 months, and complications can be as serious 
as myxedema coma. On the opposite end of the spectrum, 
there are two types of amiodarone-induced thyrotoxicosis 
(AIT): type I (excessive iodine-induced hormone synthesis 
and release in patients with abnormal thyroid glands) and 
type II (destructive thyroiditis usually in patients without 
underlying thyroid disease) [54, 56].

7.2  Lung

Pulmonary toxicity from amiodarone most commonly pre-
sents as interstitial lung disease or hypersensitivity syn-
drome (relative risk 1.77 compared with placebo), although 
acute respiratory distress syndrome, pulmonary nodules/
masses, or pleural effusions have also been reported [55, 
57–61]. Pulmonary complications, including fibrosis and 
hypersensitivity, have been reported in studies as occur-
ring in about 1–2% of patients receiving amiodarone [62, 
63]. This pulmonary toxicity is fatal approximately 10% of 
the time [57]. High-resolution computerized tomography 
scans of the lungs can be performed at that time to check 
for evidence of hypersensitivity pneumonitis but is not rec-
ommended for routine monitoring [64]. Amiodarone should 
be used cautiously in patients with preexisting pulmonary 

Table 1  Toxicities and monitoring [54–71]

DLCO lung diffusing capacity of carbon monoxide, ECG electrocardiogram, PFT pulmonary function test, TSH thyroid-stimulating hormone

Organ Toxicity Monitoring

Thyroid Hyperthyroid, hypothyroid TSH, free T4 every 6 months
Lung Interstitial lung disease, hypersensitivity 

syndrome
PFT (including DLCO) on initiation, repeated if concern for pulmonary 

toxicity; annual chest X-ray
Liver Transaminitis Liver function panel every 6 months
Heart Bradycardia, QTc prolongation ECG monitoring before and after initiation of therapy and annually thereafter
Eye Corneal microdeposits, light sensitivity, 

optic neuropathy
Baseline and annual ophthalmologic exam including slit-lamp evaluation

Skin Phototoxic, photoallergic Annual physical exam, sunscreen use
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disease (e.g., severe asthma, chronic obstructive pulmonary 
disease) or those requiring oxygen therapy, as they are at 
higher risk of pulmonary toxicity [57, 65].

7.3  Liver

Hepatotoxicity typically manifests as mild transaminitis in 
approximately 0.5–1% of cases, but fatal hepatic failure has 
occurred in a few cases [63, 66]. The relative risk of devel-
oping hepatotoxicity compared with placebo is approxi-
mately 2.3 according to a recent meta-analysis [55].

7.4  Heart

Significant heart block or sinus bradycardia is seen in 2–5% 
of patients (relative risk 1.9), along with QTc prolongation, 
although this is generally not associated with arrhythmias 
[55, 63].

7.5  Eye

Epithelial keratopathy, or corneal microdeposits, can occur 
in up to 90% of the cases according to the literature. Light 
sensitivity and optic neuropathy are less common [67].

7.6  Skin

Phototoxic and photoallergic reactions have been reported 
in 25–75% of patients, as has hyperpigmentation, affecting 
4–9% of patients (overall relative risk 1.99) [55, 68].

7.7  Pregnancy

Amiodarone, listed as a class D drug during pregnancy, 
is associated with cardiac, endocrine, and neurodevelop-
mental anomalies and should only be used as a drug of last 
resort [69]. In breastfeeding mothers, amiodarone should be 
avoided or breastfeeding should be stopped to decrease the 
risk of newborn hypothyroidism [69].

8  Monitoring and Treatment of Side Effects

8.1  Thyroid

Thyroid function should be monitored via TSH and free T4 
every 6 months [54, 64]. If hypothyroidism occurs, levo-
thyroxine should be administered [56]. Hypothyroidism can 
persist for 8 months after amiodarone is discontinued [54]. 

In patients with VT and hypothyroidism as the only toxicity, 
amiodarone should not be discontinued because amiodarone 
has increased efficacy compared with many other antiar-
rhythmics, and levothyroxine is a generally well-tolerated 
drug. Rather, hypothyroidism should be treated while ami-
odarone is continued. In patients with atrial fibrillation or 
other supraventricular tachyarrhythmias, amiodarone should 
be withheld if the patient is a candidate for other antiarrhyth-
mics such as propafenone, sotalol, dofetilide, or flecainide 
to prevent polypharmacy.

In the setting of hyperthyroidism due to type I AIT, 
another agent should be started in lieu of amiodarone, methi-
mazole 40–80 mg daily or propylthiouracil 400–800 mg 
daily should be initiated, amiodarone should be stopped, and 
alternative therapy should be initiated. In type II AIT, ami-
odarone can be continued initially and prednisone 40–60 mg 
daily should be prescribed [56]. If there is no improvement 
in thyroid function within 1–2 months, then amiodarone 
should be withheld and alternative therapy initiated. Fre-
quently, type II AIT subsequently results in hypothyroidism, 
which can be treated with levothyroxine [56].

Patients who develop thyroid toxicities should be referred 
to an endocrinologist [64]. Whether hypo- or hyperthyroid-
ism, decisions about continuing or withholding amiodarone 
require discussion with the patient about the risks and ben-
efits of the treatment options and effects on quality of life 
and subsequent shared decision making.

8.2  Lung

Baseline testing should include pulmonary function tests 
(PFTs), including lung diffusing capacity of carbon monox-
ide (DLCO) and a chest radiograph [70]. PFTs with DLCO 
can be repeated if there is clinical suspicion for pulmonary 
toxicity, as serial monitoring has not shown clear benefit 
[64]. However, it is recommended to repeat chest X-ray films 
annually [64]. If there is evidence of pulmonary toxicity, 
then amiodarone should be promptly discontinued and the 
patient referred to a pulmonologist; initiation of prednisone 
40–60 mg daily is recommended [64].

8.3  Liver

Clinicians should order baseline and repeat testing of liver 
function every 6 months because of the potential for hepatic 
dysfunction. Screening liver function tests should include 
aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALT). AST or ALT elevation greater than two times 
the upper limit of normal should prompt either dose reduc-
tion of amiodarone or a change in agent [64].
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8.4  Heart

The cardiac system should be monitored for QTc prolonga-
tion and bradycardia with an electrocardiogram before start-
ing the medication and annually thereafter [64]. In asymp-
tomatic bradycardia, we recommend maintaining the dose 
if the heart rate remains above 40 beats per minute (bpm). 
However, if heart rates drop below 40 bpm, a dose reduction 
of 50% followed by monitoring for breakthrough tachyar-
rhythmias and improved sinus heart rate (via 14- or 30-day 
event monitor) is recommended. If the patient develops 
symptomatic bradycardia, amiodarone should be decreased 
by 50% or withheld completely. If intolerable tachyarrhyth-
mias occur, placement of a pacemaker should be considered 
for patients with supraventricular tachycardias or an ICD 
considered in patients with VT.

8.5  Eye

A baseline and annual ophthalmologic exam, including slit-
lamp evaluation, should be performed to evaluate for corneal 
deposits and optical nerve neuropathies [64, 67]. Corneal 
microdeposits rarely impact on vision and therefore do not 
necessitate a decreased dose or cessation of amiodarone. 
Prescribers should promptly refer the patient to an ophthal-
mologist for any changes in visual acuity while patients 
are receiving amiodarone [64]. We recommend immediate 

discontinuation of amiodarone if optical nerve neuropathy 
is diagnosed.

8.6  Skin

The integumentary system should be monitored via annual 
physical exam. If photosensitivity occurs, the patient should 
be encouraged to avoid sunlight (particularly immediately 
after the dose is taken) and use sunscreen [68]. Photosensi-
tivity alone does not necessitate a change in dose or cessa-
tion of amiodarone if these precautions are taken.

8.7  Alternatives to Amiodarone

In situations where amiodarone needs to be stopped, or 
the reduced dose is ineffective, alternative antiarrhythmics 
should be considered [13]. For VA, mexiletine or sotalol 
are options [13]. Rarely, quinidine and procainamide can be 
used, though these have a very high risk of Torsades [13]. 
For atrial arrhythmias, in the absence of coronary artery 
disease or heart failure, class 1c agents can be used [21]. 
Dronedarone can also be used in patients with structurally 
normal hearts [21]. The next line of agents includes sotalol 
or dofetilide if renal function is satisfactory and QTc is not 
prolonged at baseline [21].

Fig. 2  Sample amiodarone 
safety monitoring protocol. 
ALT alanine aminotransferase, 
AST aspartate aminotransferase, 
CMP comprehensive metabolic 
panel, CXR chest X-ray, DLCO 
lung diffusing capacity of 
carbon monoxide, ECG electro-
cardiogram, GI gastrointestinal, 
INR international normaliza-
tion ratio, Mg magnesium, PT 
prothrombin time, SCr serum 
creatinine, TSH thyroid-stimu-
lating hormone
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9  Need for an Outpatient Monitoring Tool

Several studies have demonstrated that adherence to appro-
priate monitoring of amiodarone is poor [71–73]. One pro-
posed solution for improved surveillance while receiving 
amiodarone is pharmacist-led amiodarone monitoring ser-
vices, which have been beneficial in increasing screening 
compliance in retrospective cohort and longitudinal studies 
[74]. Figure 2 shows the protocol used at Loma Linda Uni-
versity Medical Center as an example.

10  Need for Informed Consent

Given the significant side effects possible with amiodarone, 
clinicians should explicitly document discussion of all pos-
sible side effects. Shared decision making is essential in 
increasing adherence to medications and prompt recogni-
tion of any adverse drug reaction. While formal informed 
consent is not necessary, it may be considered.

11  Conclusion

Although amiodarone has an important role in the arma-
mentarium of experienced clinicians, it should be used judi-
ciously and only in patients who are likely to receive proper 
follow-up. The ability to treat life-threatening arrhythmias 
makes this medication valuable in certain situations. How-
ever, the potentially fatal toxicities of long-term use of ami-
odarone require vigilant monitoring and a low threshold for 
dose reduction or change in agent whenever appropriate.
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