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Abstract

Objective To describe hepatotoxicity due to amiodarone and dronedarone from the DILIN and the US FDA’s surveillance
database.

Methods Hepatotoxicity due to amiodarone and dronedarone enrolled in the U.S. Drug Induced Liver Injury Network
(DILIN) from 2004 to 2020 are described. Dronedarone hepatotoxicity cases associated with liver biopsy results were
obtained from the FDA Adverse Event Reporting System (FAERS) from 2009 to 2020.

Results Among DILIN’s 10 amiodarone and 3 dronedarone DILIN cases, the latency for amiodarone was longer than with
dronedarone (388 vs 119 days, p=0.50) and the median ALT at DILI onset was significantly lower with amiodarone (118
vs 1191 U/L, p=0.05). Liver biopsies in five amiodarone cases showed fibrosis, steatosis, and numerous Mallory-Denk
bodies. Five patients died although only one from liver failure. One patient with dronedarone induced liver injury died of a
non-liver related cause.

Nine additional cases of DILI due to dronedarone requiring hospitalization were identified in the FAERS database. Three
patients developed liver injury within a month of starting the medication. Two developed acute liver failure and underwent
urgent liver transplant, one was evaluated for liver transplant but then recovered spontaneously, while one patient with cir-
rhosis died of liver related causes.

Conclusion Amiodarone hepatotoxicity resembles that seen in alcohol related liver injury, with fatty infiltration and inflam-
mation. Dronedarone is less predictable, typically without fat and with a shorter latency of use before presentation. These
differences may be explained, in part, by the differing pharmacokinetics of the two drugs leading to different mechanisms
of hepatotoxicity.

Keywords Amiodarone - Dronedarone - Hepatotoxicity - Anti-Arrhythmics - Liver injury
Abbreviations Introduction
FAERS FDA Adverse Event Reporting System
DILIN  Drug Induced Liver Injury Network
DILI Drug Induced Liver Injury

FDA Food and Drug Administration

AST Aspartate aminotransferase (AST)

ALT Alanine aminotransferase
ALP Alkaline phosphatase

Amiodarone is commonly used to treat patients with atrial
and ventricular arrythmias with close to three million total
prescriptions filled in 2017 in the United States [1]. Its effi-
cacy and importance are further reflected by its listing on the
World Health Organization’s List of Essential Medicines [2].

Dronedarone, a chemically modified derivative of ami-
odarone, also functions as a class III antiarrhythmic drug
and is used in the treatment of atrial fibrillation and atrial
flutter. Due to the absence of an iodine moiety, thyroid toxic-
ity does not occur, and pulmonary toxicity is less frequent.

Disclaimer: The content and opinions expressed in this article are
the responsibility of the authors and do not necessarily reflect the
position of the US Food and Drug Administration, the National

Institutes of Health, US Department of Health and Human Services,

or the US Government.
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In addition, the incidence of mild ALT elevation appears to
be lower. These two medications have also been linked to a
variety of adverse events. Amiodarone can cause pulmonary
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fibrosis, corneal microdeposits, peripheral neuropathy, and
thyroid dysfunction of patients treated over prolonged peri-
ods of time. Additionally, numerous cases of amiodarone
induced hepatotoxicity in the form of cirrhosis, chronic
active hepatitis, or acute liver failure have been reported
since the 1980s [3]. Dronedarone has also been implicated
to cause a severe toxic hepatitis, though to date the number
of reported cases is much more limited [4, 5, 19].

Consulting gastroenterologists are often asked to com-
ment on questions regarding liver injury attributed to these
agents, or about their use in patients who have underlying
liver disease. In this report we aim to describe the presenting
clinical features, liver histology and outcomes of liver injury
attributed to amiodarone and dronedarone by reviewing con-
secutive cases enrolled into the Drug induced liver injury
network (DILIN) prospective registry. DILIN is a multi-
center registry founded by the NIDDK in 2004 to enhance
knowledge of the etiologies and outcomes of DILI in the
US and to collect biological samples for mechanistic stud-
ies [6]. In light of the paucity of literature on dronedarone
hepatotoxicity and the few cases within the DILIN, we also
analyzed cases of dronedarone hepatotoxicity reported to
the FDA following its approval in 2009. These data provide
a broader spectrum of liver injury presentation attributable
to dronedarone. Our overarching goal with this study is to
describe the clinical features of hepatotoxicity attributed
to amiodarone and dronedarone, and to improve practicing
physician knowledge of the hallmark laboratory, clinical
and histological attributes which will, in turn, allow more
timely recognition of potential DILI due to these agents
going forward.

Methods

We identified cases of liver injury due to amiodarone and
dronedarone from the DILIN Prospective Study between
2003 and 2021. Due to the small number of cases of drone-
darone cases in the DILIN database, and lack of well-char-
acterized published cases of attributable injury, we also
identified cases of dronedarone liver injury from the Food
Drug Administration (FDA) Adverse Event Reporting Sys-
tem (FAERS).

Founded in 2004, the DILIN Prospective Study is
an ongoing cohort study of patients with suspected drug
induced liver injury (DILI) within 6 months of onset.
Patients eligible for enrollment meet pre-defined labora-
tory criteria of serum aspartate aminotransferase (AST) or
alanine aminotransferase (ALT) > 5 times or serum alkaline
phosphatase (ALP) levels > 2 times the upper limit of normal
(or baseline before exposure) on two consecutive occasions.
Those with a total serum bilirubin of greater than 2.5 mg/dL
or an INR above 1.5 after an exposure are eligible as well. A
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more in-depth review of eligibility, evaluation, and enroll-
ment in the DILIN Prospective Study has been described in
a previous publication [6].

Causality assessment in the DILIN is based on consensus
expert opinion. A panel of DILIN investigators score the
case and implicated agents from 1 (definite) to 5 (unlikely)
reflecting the likelihood of attribution for liver injury.
Cases are graded as definite (>95% likelihood), highly
likely (75-95%), probable (50-74%), possible (25-49%), or
unlikely (<25%) DILI. In cases where more than one agent
is implicated, each medication or product is scored sepa-
rately for the likelihood that it was responsible for injury [6].

As stated previously, given the relatively few dronedar-
one hepatoxicity cases within the DILIN and the paucity
of literature on the topic, we supplemented our dataset
with dronedarone hepatotoxicity cases from the FDA. The
FAERS database contains adverse event reports, medication
error reports, and product quality complaints resulting in
adverse events that were voluntarily submitted to the FDA
[7]. This system was implemented to maintain post-market-
ing safety surveillance for drugs and therapeutic biologic
products. Healthcare professionals, consumers, and manu-
facturers submit reports to FAERS. FAERS data has limita-
tions. First, there is no certainty that the reported liver injury
associated with dronaderone was due to the drug. FDA does
not require that a causal relationship between a product and
event be proven, and reports do not always contain enough
detail to properly evaluate an adverse event. Furthermore,
FDA does not receive reports for every adverse event or
medication error that occurs with a product. Nonetheless,
some reports of dronedarone injury contained detailed labo-
ratory data and liver biopsy findings. For the purposes of
this paper, the FAERS database was searched for reports
received through January 30, 2021, using broad terms for
drug-related hepatic disorders with serious outcomes. A
total of 299 reports were identified; 9 unique (non-duplicate)
cases were selected based upon suspicion of drug associ-
ated injury by a trained FDA abstractor and the availability
of a liver biopsy description. The biopsy descriptions were
reviewed by one author (DK) and summarized for this paper.
Although formal causality assessment for the dronedarone
FAERS cases could not be done in parallel to the DILIN
process due to incomplete data, the FDA cases were assessed
for causality using the DILIN expert opinion approach with
available information by four authors (AP, VN, DH, MA).
Liver biopsy material from the DILIN patients, when avail-
able, were reviewed and summarized by DK, using a stand-
ard scoring method [8].

Descriptive statistics were computed for demographic and
patient characteristics by mean =+ standard deviation, median
(lowest, highest) for continuous variables, and as frequency
(%) for categorical variables.
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Results
DILIN Prospective Study Patients

From the DILIN database, amiodarone was implicated in
10 cases while dronedarone was implicated in 3. The cases
were enrolled from 8 DILIN clinical sites between 2004 to
2016. Of the cases of DILI due to amiodarone, 6 had an
overall causality score of highly likely and 4 of probable.
One case of dronedarone toxicity was scored as definite,
while 2 were considered highly likely. The clinical charac-
teristics of several of these cases were reported in an earlier
publication [18].

The clinical features and demographics of the DILIN
cases are summarized in Table 1. The cases of amiodarone
toxicity were split evenly between men and women. The
median patient age was 70 (range; 59 to 89 years). Average
BMI was 26 kg/m? for both groups with a range of 22 to 33
kg/mz. Comorbidities included diabetes, heart disease, renal
disease, and gastrointestinal disease. No patient had a history
of viral hepatitis or other liver disease. Two patients reported
alcohol use in each group.

The clinical characteristics of amiodarone and drone-
darone hepatotoxicity identified by the DILIN are shown
in Table 2. Amiodarone toxicity occurred after a longer
period of use (latency) than dronedarone (387 vs 119 days,
respectively). However, patients with amiodarone toxicity
were also more likely to be symptomatic, with nausea and
abdominal pain being most frequent.

Table 1 Demographic and clinical features in DILIN cases of Ami-
odarone and Dronedarone toxicity

Characteristic Amiodarone (N=10)  Dronedarone
N=3)

Demographics

Age

Median (Range) 70 (59, 89) 52 (48, 68)

Gender

Male 5 (50%) 1 (33%)

Self-reported race

White or Caucasian 9 (90%) 3 (100%)

Black or African American 1 (10%) 0

Latino 0 1 (33%)

Daily Dose of Amiodarone

N 8 3

400mg BID PO 0 2

200 mg BID PO 1 1

200 mg Daily PO 6 0

100 mg BID PO 1 0

The biochemical characteristics of liver injury differed
between agents as well. The median ALT at DILI onset was
higher with dronedarone-associated injury compared to
injury due to amiodarone (1191 vs 387 U/L, respectively)
while alkaline phosphatase and total bilirubin levels were
similar. As a result, the cases involving dronedarone toxic-
ity were characteristically hepatocellular as reflected in the
pattern at onset with an R value greater than the amiodar-
one cases (100% vs 11%, p=0.055). The R value is used
to define the pattern of liver injury ([ALT/ULN]=[Alk P/
ULN]); as either hepatocellular as occurs with predomi-
nantly cellular injury, (R >5), cholestatic as occurs with
bile duct injury or impairment of bile flow (R value <2), or
mixed (R value 2-5).

Liver biopsy results were available for 5 of the DILIN
patients with amiodarone DILI. Four showed a variety of
findings including fibrosis (advanced bridging fibrosis or
cirrhosis in 3 cases), steatosis, and numerous Mallory-Denk
bodies. In the one case with early fibrosis, the Mallory-
Denk bodies were distinctly periportal, as has been previ-
ously described in the literature [13]. The fifth case showed
a “burned-out” cirrhosis, with only mild inflammation and
no steatosis or Mallory-Denk bodies.

In terms of severe liver injury, 9 patients with amiodarone
injury were hospitalized compared to 1 from the dronedar-
one group. Five patients with amiodarone injury died at a
median of 32 (range: 9 to 49) days after DILI onset, though
only 1 from liver failure. The remaining 4 recovered from
their liver injury. One patient with dronedarone induced liver
injury was hospitalized and later died of a non-liver related
cause at 30 days after DILI onset. This was the only patient
in our cohort to be treated with corticosteroids. No patient
went on to liver transplantation. The duration of illness did
not differ between the groups, with the majority requiring
more than 4 weeks for recovery. Chronic liver injury, defined
as persistence of liver enzyme elevations for over 6 months
from the onset of injury, developed in 1 patient with ami-
odarone injury.

FDA FAERS Database Patients

The 9 dronedarone cases were reported to the FDA between
2010 and 2012. Given a difference in reporting standards
(passive FDA reports compared with prospective collected
information in the DILIN), causality scores determined by
four authors (AP, VN, DH, MA) was used to reflect the causal
association between the reported injury and dronedarone: 3
cases were assessed as probable, and 6 as possible. As regards
the possible cases; gallbladder disease, cholangitis, and alter-
native drugs were competing etiologies that reduced confi-
dence in attributing the injury to dronedarone. By DILIN
standards, cases scored as possible typically are not consid-
ered in analyses; however, due to the nature of the FAERS
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Table 2 Liver injury
characteristics of DILIN
cases with Amiodarone and
Dronedarone toxicity

@ Springer

Characteristic Amiodarone (N=10) Dronedarone (N=23) P-values
Liver injury

Days from primary drug start to DILI onset

Median (Range) 388 (21, 3112) 119 (62, 189) 0.50
Signs and symptoms at DILI onset

Jaundice 8 (80%) 1 (33%) 0.20
Nausea 6 (60%) 1 (33%) 0.56
Fever 2 (20%) 0/3 >0.99
Abdominal pain 6 (60%) 1 (33%) 0.56
Rash 3 (30%) 1 (33%) >0.99
Itching 2 (20%) 2 (67%) 0.20
Liver enzymes

At date of DILI onset

ALT (U/L) 0.05
Median 128 1191

Min, Max 70, 781 321, 1343

AST (U/L) 0.23
Median 208 945

Min, Max 105, 734 136, 1215

Alkaline phosphatase (U/L) 0.16
Median 239 129

Min, Max 115, 1292 76, 183

Total bilirubin (mg/dL) 0.405
Median 3.0 1.0

Min, Max 1.1,7.1 0.5,16.9

INR NC
Median 2.2

Min, Max 13,29

Pattern of liver injury at DILI onset 0.055
Cholestatic 4/9 (44%) 02

Mixed 4/9 (44%) 02

Hepatocellular 1/9 (11%) 2/2 (100%)

R-value 0.033
Median 2.1 21.3

Min, Max 0.2,13.8 15.1,27.5

Peak value from DILI onset to month 6 visit

ALT (U/L) 0.063
Median 229 1191

Min, Max 76,781 322,1343

AST (U/L) 0.735
Median 324 945

Min, Max 116, 1475 136, 1215

Alkaline phosphatase (U/L) 0.018
Median 402 124

Min, Max 168, 1474 78,183

Total bilirubin (mg/dL) >0.999
Median 8.6 9.0

Min, Max 1.3,14.5 0.6, 42.6

INR 0.176
Median 2.2 1.1

Min, Max 1.1,13.6 1.0,3.5

Outcomes
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Table 2 (continued) Characteristic

Amiodarone (N=10) Dronedarone (N=23) P-values

Patient was sick with the liver injury:

Less than a week

1 week

2-4 weeks

More than 4 weeks

All death

Liver-related death

Required liver transplantation
Chronic DILI

Fatal

0.706
0 0
3 (30%) 0
1(10%) 1 (33%)
6 (60%) 2 (67%)
5 (50%) 1 (33%) >0.999
1/5 (20%) 0/1 >0.999
0/10 0/3 NC
1/6 (17%) 02 >0.999
3/10 (30%) 1/3 (33%)

reports, with inconsistencies in reporting and incompleteness
of data, we elected to include all cases in our analysis.

Table 3 displays the clinical features and demographic
characteristics of the FAERS dronedarone cases. The
median age was 69 (range: 54 to 89 years);7 (77%) were
female. Race and BMI were not included in most of the
reports. All patients took dronedarone for atrial fibrilla-
tion. Eight patients had been placed on a 400mg twice daily
(BID) regimen while one took 200mg BID. Comorbidities
included diabetes, cardiovascular disease, heart disease, pul-
monary disease, and malignancy. No patient had a history
of viral hepatitis. Two patients were anti-nuclear antibody
positive and 1 was positive for an HFE gene mutation. Alco-
hol use and drug allergies were not reported. One patient
was reported to have taken 6 tablets of undefined dosage of
acetaminophen a day prior to liver injury. The biochemi-
cal characteristics of liver injury varied among the reported
cases. The R value was available for 7 cases: 5 cases were
hepatocellular, 1 was cholestatic, and 1 was mixed.

The clinical characteristics of suspected dronedarone
hepatotoxicity are also shown in Table 3. Three patients
developed liver injury within 1 month of starting the medi-
cation. Seven patients presented with jaundice. Nausea and
abdominal pain were also commonly reported symptoms.

Seven reported cases of patients with dronedarone liver
injury had documented hospitalizations. Only one was
treated with steroids. Two developed acute liver failure and
underwent urgent liver transplantation, and a third developed
severe hepatocellular injury, was evaluated for liver trans-
plantation, but spontaneously recovered. All other patients
recovered from their liver injury except for 1 patient with
cirrhosis who died at 30 days after DILI onset of non-liver
related causes. The duration of symptoms was reported in
2 cases with improvement noted to have occurred in 4-7
weeks after drug cessation.

Based on the descriptions of liver biopsy findings in the
FDA reports, dronedarone was not associated with a single
pattern of injury. Three cases showed cholestatic hepati-
tis with moderate to severe hepatitis. The 2 patients who

underwent transplant showed massive necrosis, likely related
to a fulminant hepatitis. The remaining 4 cases showed mild
hepatitis, with advanced fibrosis in 2 of those cases. None
of the biopsies were reported to show a significant degree
of fat/steatosis.

Discussion

Amiodarone is an important medication in the management
of life-threatening arrhythmias, with many patients requiring
it on a long-term basis. Cumulative experience from both
Europe and North America indicates that mild abnormalities
of liver function tests are seen in 15-55% of patients treated
with amiodarone that frequently are non-progressive and
resolve with continued drug administration [9]. Dronedar-
one, developed to mitigate the end-organ adverse effects of
amiodarone, is less frequently used but reports of attributable
liver injury do exist in the literature [13] Although approved
for use in 2009, the drug is infrequently used now likely due
to the non-hepatic adverse events seen in the PALLAS trial
leading to early study discontinuation [10], as well as liver
injury seen in post-marketing surveillance. Interestingly, all
dronedarone FAERS cases were reported between 2010 and
2012. The basis for this apparent clustering of cases remains
unclear. Although not substantiated, this could have been
in part the result of more robust spontaneous reporting of
serious dronedarone-associated liver injury events by prac-
titioners in the early post-drug approval period. A critical
observation that arises from our study is that the liver injury
presentation due to amiodarone and dronedarone, termed the
signature of hepatotoxicity, are remarkably different.
Adjudication of liver injury signals in patients receiving
anti-arrhythmics as in all other causes of DILI requires the
clinician to exclude other etiologies of liver injury. For exam-
ple, a patient with severe atrial fibrillation with hypotension
or symptoms and is hospitalized, ischemic hepatitis as well
as passive congestion must be considered in the differen-
tial diagnosis. Furthermore, the possibility of cholestasis of
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Table 3 Demographic and clinical features in the FAERS case series

of Dronedarone toxicity

Characteristic

Dronedarone (N=9)

Demographics

Age

Median

Min, Max

Gender

Male

Female

Self-reported race

Body mass index (kg/m?)
Pre-existing medical conditions
Daily dose of dronedarone
N

400 mg BID PO

200 mg BID PO

Liver injury

Duration of treatment, Days
Median

Min, Max

Signs and symptoms at DILI onset
Jaundice

Nausea

Fever

Abdominal pain

Rash

Itching

Ascites

Number of concomitant drugs in 2 months

prior to DILI onset
0-2
3-5
>5
Peak liver enzymes after DILI onset
ALT (U/L)
Median
Min, Max
AST (U/L)
Median
Min, Max
Alkaline phosphatase (U/L)
Median
Min, Max
Total bilirubin (mg/dL)
Median
Min, Max
% With Bili>2.5
INR
Median
Min, Max
Pattern of liver injury at DILI onset

69
54, 89

219 (22%)
719 (78%)
NA
NA
NA

10
8/9 (90%)
1/10 (11%)

180
16, 365

6/9 (67%)
3/9 (33%)
0/10

4/9 (44%)
0/10

1/9 (11%)
2/9 (22%)

9/9 (100%)
0/9
0/9

800
153, 2141

452
110, 2008

210
74,285

12.3
1.7,33.5
8/9 (90%)

4.5
1.02, 10

Table 3 (continued)
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Characteristic Dronedarone (N=9)
Cholestatic 1/7 (14%)
Mixed 1/7 (14%)
Hepatocellular 5/7 (711%)
R-value

N 7

Mean (SD) 143 (11.1)
Median 11.4

Min, Max 1.8,35.8
Outcomes

All death 1/9 (11%)
Liver-related death 1/9 (11%)
Required Liver Transplant 2/9 (22%)

sepsis or due to obstructive biliary tract disease often arises.
Finally, many individuals on class III anti-arrhythmics have
other co-morbidities and may be receiving other hepatotoxic
drugs. The challenge in attribution of injury to a drug is
reflected by our data wherein only 3 of the FAERS cases
were considered probable with the other cases considered
only possible. The liver histology in amiodarone hepatotoxic-
ity has previously been described [14]. It is also like that seen
in patients with diabetes mellitus and alcohol use, who fre-
quently have simple steatosis or steatohepatitis, further con-
founding attribution given the frequency of this underlying
condition. The presence of Mallory Denk bodies is also not
specific to amiodarone toxicity and in fact is most commonly
attributed to chronic alcohol consumption and/ or fatty liver.

The current study provides clinicians with a clearer pic-
ture of the presentation, course, and consequences of liver
injury due to amiodarone and dronedarone. Liver injury
caused by these medications can be severe and life threaten-
ing. However, as stated, the hepatotoxicity signature differs
remarkably between the two drugs; amiodarone causes direct
hepatotoxicity that resembles that seen in alcohol related
liver injury, with fatty infiltration and inflammation, usually
after long-term administration. Dronedarone, on the other
hand is less predictable in presentation and onset, typically
without fat and with a shorter latency of use before presen-
tation with liver disease. Amiodarone, a long-recognized
cause of serum ALT elevations on long-term therapy is more
likely than dronedarone to cause a protracted liver injury
that is associated with a longer latency period of use prior
to the onset of injury. It has also been reported to cause an
acute injury, soon after intravenous administration presum-
ably due to the preservative/ solvent [11]. Interestingly, the
majority of our cases did not receive high daily doses of
amiodarone for prolonged periods of time with 60% receiv-
ing only 200 mg dose per day (Table 1). Dronedarone tends
to cause injury after shorter periods of use but with no less
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severe outcomes. The need for hospitalization for liver injury
associated with both drugs is common and injury may even
lead to liver transplantation or death. Only amiodarone use
was linked to chronic liver injury.

Some of the differences in liver injury presentation may
be attributable to the drugs’ respective pharmacokinetic
characteristics. Amiodarone has a large volume of distribu-
tion, and it is highly protein bound, accumulating in many
organs leading to its prolonged half-life. It is metabolized
by CYP 3A4 and CYP2CS and has a long plasma terminal
elimination half-life of 58 days. In addition, subjects over 65
years clear amiodarone more slowly than younger patients.
As noted in the amiodarone drug label, hepatic failure has
been a rare cause of death. Because amiodarone is an inhibi-
tor of CYP3A4, there is also the potential for several drug
interactions.

The hepatotoxicity of dronedarone has been linked to
severe injury after up to 11 months of treatment in post-
marketing experience. The clinical features of attributable
hepatotoxicity have not been well defined. Although struc-
turally similar, dronedarone includes chemical modifications
that shorten the elimination half-life without significantly
impacting its antiarrhythmic profile; these structural changes
include deletion of the iodine component in the benzene
ring as previously referenced, as well as addition of a meth-
ane sulfonamide group and replacement of ethyl groups by
butyls. Dronedarone is extensively metabolized in the liver
by CYP3A and is also an inhibitor of this enzyme, raising
the potential for drug interactions. The drug has low bio-
availability if taken without food and has a much shorter
elimination half-life than amiodarone, 13—19 h. Like ami-
odarone, the drug and its metabolite are highly protein bound
with a large volume of distribution. Females and patients
over 65 also have higher blood concentration.

The mechanisms of hepatotoxicity of these two medica-
tions likely involve mitochondrial injury. Amiodarone toxic-
ity is more direct in that it increases mitochondrial synthesis
of reactive oxygen species (ROS) and uncouples oxidative
phosphorylation by impairing mitochondrial bioenergetics
[12]. While dronedarone shares a similar capacity to induce
uncoupling of oxidative phosphorylation, it does so with less
predictability, and thus is termed idiosyncratic. Dronedarone
did not show any of the oxidative effects and did not impair
mitochondrial function in mouse models [13]. Nonetheless,
as both drugs inhibit mitochondrial function, accumulation
of ROS and fatty acids plausibly explains the development
of apoptosis and/or necrosis of hepatocytes [10, 14]. The dif-
ferences in pharmacokinetics, predominantly the longer half-
life associated with a large volume of distribution and asso-
ciated tissue accumulation of amiodarone and the advanced
age and predominantly female gender of the dronedarone
patients, may explain some of the differences in presentation
of liver injury between the two drugs.

In summary, our review confirms the well documented
observation that amiodarone causes direct toxicity that can
present either as acute or chronic liver injury [4, 9]. Drone-
darone toxicity, in contrast occurs less predictably and after
a shorter exposure period with chronic injury not being
observed. Dronedarone injury is predominantly hepatocel-
lular, in contrast to amiodarone, which may be appear as
either a cholestatic or a mixed pattern. Both medications can
present as a clinical spectrum ranging from isolated, asymp-
tomatic, transaminase elevation to fulminant and fatal liver
injury. Early recognition and monitoring of liver enzymes
have been recommended in society guidelines, by specialist
clinicians, and in the amiodarone (but not the dronedarone)
package insert [11, 15-17]. Measuring liver tests prior to
initiating either medication, particularly in patients who have
risk factor for liver disease such as underlying metabolic
syndrome, repeating liver tests every six months thereaf-
ter, and with the report of any symptoms that could suggest
liver injury, however protean, is a reasonable approach. Fur-
ther, a heightened awareness by health care providers of the
potential for dronedarone-associated hepatotoxicity and the
importance of testing liver enzymes when clinically indi-
cated, seems prudent, even if the drug is used infrequently.

Key Messages

1. Amiodarone and Dronedarone can cause liver injury.
Amiodarone liver injury resembles that which occurs as
the result of alcohol.

3. Dronedarone injury occurs more quickly and may be
more serious.
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