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Abstract

Background and Aims : Hepatotoxic complications of long-term
oral amiodarone therapy have been well described ; however, liver
injury secondary to parenteral infusion of amiodarone is uncom-
mon, potentially fatal, and poorly understood. The hepatotoxicity
is thought to result from the diluent polysorbate 80 and not the
amiodarone its self. Theories suggest an allergic or immunologic
response leading to alterations in the hepatocellular membrane
while some propose that ischemia, not a drug reaction, is truly to
blame.

Methods : Both the PubMed and Embase databases were
searched for cases of acute hepatitis implicating intravenous amio-
darone with a total of 25 cases from 1986 to 2012 identified. Each
case was then carefully evaluated to determine the connection
between parenteral amiodarone and acute hepatotoxicity while
assessing for evidence of potential ischemia.

Results : Of the 25 published cases of amiodarone induced acute
hepatotoxicity available for review, only 10 provide evidence to
conclusively implicate parenteral amiodarone as the etiology. We
add the eleventh reported case of parenteral amiodarone induced
acute severe hepatitis to the literature and report the most compre-
hensive review of this topic to date.

Conclusion : There is sufficient evidence to support amiodarone
induced acute hepatotoxicity as a unique entity separate from
ischemic hepatitis. If suspected, parenteral amiodarone should be
discontinued and held indefinitely. (Acta gastroenterol. belg., 2015,
78,233-239).

Key words : amiodarone hepatotoxicity, polysorbate 80, amiodarone
hepatitis, severe acute hepatitis.

Introduction

Amiodarone is a class III antiarrhythmic agent that
comes in both an intravenous and oral form with a half
life of approximately 20—100 days. It acts to stabilize the
myocardium predominantly blocking potassium chan-
nels ; in addition, it also has antagonistic effects on cal-
cium channels, sodium channels, beta-adrenergic recep-
tors, and alpha-adrenergic receptors. Amiodarone used in
treatment of refractory atrial and ventricular arrhythmias
as a means of rhythm control and for prevention of sud-
den death. The long-term side effects of oral amiodarone
are the result of tissue deposition of the drug. Common
side effects include hypothyroidism, hyperthyroidism,
corneal microdeposits, bradycardia, atrioventricular
block, and pulmonary fibrosis. A transient elevation in
aspartanine aminotransferase (AST), and alanine amino-
transferase (ALT) levels can be seen but hepatitis and
cirrhosis are rare. Steel-blue skin discoloration is report-
ed but is less common that photosensitivity. Intravenous
amiodarone has few reported side effects, which include

hypotension, bradycardia, ventricular arrhythmias, heart
failure, hyperlipidemia, transfusion site reactions, and
transient elevation of the ALT and AST without hepati-
tis.

Severe hepatitis secondary to amiodarone is rare and
potentially fatal. The process was first described by
J. Lupon-Roses in 1986 and since that time there have
been 24 other documented case reports in the English
language (1). It is associated solely with intravenous
preparations of amiodarone and does not require toxic
blood levels to occur. The pathophysiology is poorly un-
derstood, but is theorized to be secondary to alteration of
cell-membrane structure and function by the diluent
Polysorbate 80 and not the amiodarone itself (1-3). The
hepatocellular injury that occurs is acute and thought to
be reversible after discontinuation of the intravenous
amiodarone. A second theory implicates an immunologic
reaction resulting in hepatotoxicity. Conversely, there
has been evidence presented which suggests hypotensive
ischemia and not amiodarone as the culprit in these
cases (1,4,5). The case presented here contributes to the
limited clinical experience with acute liver injury sec-
ondary to parental amiodarone administration and the
following review revisits all cases of amiodarone induced
hepatitis that have been reported.

Case Presentation

An 80-year-old man presented to another hospital
with an ST segment elevation myocardial infarction. He
was managed medically with intravenous tenecteplase
and heparin, and his chest pain resolved prior to transfer
to our medical center for cardiac catheterization. He had
a past medical history significant for coronary artery dis-
ease, hypertension, and hyperlipidemia. He had no his-
tory of liver disease. On arrival his blood pressure was
106/53 with a heart rate of 66, and a respiratory rate of
20. There were no documented episodes of hypotension
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or hypoxemia during initial presentation or transfer. His
exam was otherwise unremarkable with no evidence of
hepatosplenomegaly or clinical evidence of cirrhosis.
The patient underwent a cardiac catheterization which
demonstrated three vessel coronary artery disease that
was not amenable to percutaneous interventions. He sub-
sequently underwent an uncomplicated, off pump coro-
nary artery bypass surgery that same evening. His im-
mediate postoperative course was without complication
and there was no documented peri-procedural hypoten-
sion.

On post-operative day seven, the patient developed
stable ventricular tachycardia for which he was treated
with the standard dosing regimen of intravenous amioda-
rone (150 mg intravenous load, followed by 1 mg/min
for 6 hours then 0.5 mg/min for 18 hours). There were no
episodes of hypotension or ischemic EKG changes at this
time. His blood total bilirubin, AST, and ALT levels
drawn the day amiodarone therapy was initiated were
0.5 mg/dL. (normal range 0.2-1.3 mg/dL), 47 units/L
(normal range of 15-46 units/L), and 44 units/L. (normal
range of 13-69 units/L) respectively. His INR was 1.3
with a platelet count of 186 x 10(9)/L (normal range of
150-440 x 10(9)/L) and a serum creatinine of 1.18 mg/
dL (0.57-1.25 mg/dL). The next day he was incidentally
noted on routine morning labs to have an elevated total
bilirubin of 1.6 mg/dL, ALT of 3969 units/L, and alka-
line phosphatase of 127 units/L (normal range of 38-
126 units/L). In addition to amiodarone, he had received
a total of 1300 mg of acetaminophen in the preceding
24 hours. He also received atorvastatin, a drug which was
part of his outpatient treatment regimen prior to admis-
sion. He had no history of trauma. A subsequent right
upper quadrant ultrasound with Doppler imaging was
normal and showed no evidence of common bile duct di-
lation/obstruction or decreased arterial or venous flow as

TRANS LIVER RIGHT

Fig. 1. — Ultrasound with a transverse view of the liver demon-
strating normal hepatic architecture and echogenicity.
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seen in Budd Chiari disease (Fig. 1, 2). Viral serologies
for hepatitis B and C were negative making acute viral
hepatitis unlikely. A transthoracic echo was not obtained
during the initial episode of ventricular fibrillation. He
had remained on telemetry monitoring without evidence
of hypotension or shock making ischemic hepatitis
unlikely. His aminotransferase levels were closely
monitored and, as shown in figure 3, within 48 hours of
discontinuation of intravenous amiodarone, his amino-
transferase levels declined rapidly. On post-operative
day nine his ALT peaked at 4434 units/L and AST peaked
at 7500 units/L after which both values slowly normal-
ized (Fig. 3). In addition, his total bilirubin peaked on
post-operative day 9 at 1.9 mg/dL. On postoperative day
11 his alkaline phosphatase peaked at 159 units/L. and
normalized within 2 days. Although his aminotransferase
levels, total bilirubin, and alkaline phosphatase im-
proved, because of overall failing health and the family’s
wishes, he transitioned to palliative care and expired on
post-operative day 30.

Discussion

Severe hepatitis secondary to intravenous amiodarone
is defined by acute and reversible hepatocellular inju-
ry (1,5). The entity was first described by J. Lupon-Roses
in 1986 (1) and since that time there have been 24 other
documented case reports in the English literature. Severe
acute hepatitis secondary to amiodarone is associated
solely with parenteral forms and does not require toxic
blood levels to occur (5,15). The half-life of amiodarone
is too long to be associated with the rapid improvement
as was seen in our case where aminotransferase levels
improved shortly after discontinuation of the medica-
tion (22). As a result, the acute hepatic toxicity is thought
to be secondary to polysorbate 80, a nonionic emulsifier

Fig.2. — Doppler ultrasound of the liver demonstrating normal
common bile duct size with surrounding normal arterial and
venous flow.
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Fig. 3. — Graph demonstrating the trend of AST, ALT and total bilirubin over time. The first arrow highlights
initiation of parenteral amiodarone on post-operative day 7. The second arrow highlights discontinuation of

parenteral amiodarone on post-operative day 8.

used as a diluent in intravenous amiodarone, and not the
active medication (1-3). Furthermore, the hepatotoxicity
of polysorbate 80 was first noted in low-birth weight
infants in association with e-ferol syndrome. E-ferol
syndrome is fatal and presents with acute hepatic failure
manifest as thrombocytopenia, ascites, cholestasis, and
kidney injury. Hepatic histology, obtained from effected
infants at autopsy, demonstrated progressive cholestasis,
inflammation, and accumulation of cellular debris result-
ing in fibrosis and sinusoidal veno-occlusion (23).

The pathophysiology is poorly understood, but the re-
sulting hepatitis is theorized to be secondary to polysor-
bate 80 mediated alterations to the structure and function
of cell membranes (3,5). As with most suspected drug-
induced toxicity, the diagnosis is made by excluding
other risk factors and known causes of hepatocellular in-
jury or cirrhosis in the setting of acute hepatotoxicity less
than 48 hours after the initiation of intravenous amioda-
rone therapy (2). It is important to identify the presence
of hepatocellular injury and discontinue intravenous
amiodarone treatment to prevent further potentially irre-
versible hepatic failure.

The mechanism driving the liver injury is not current-
ly known. It has been theorized that perhaps an allergic
or immunologic process is involved. J. Lupon-Roses was
the first to make this suggestion in 1986 due to the early
presentation and elevated circulating IgA at levels great-
er the 2.5 times the upper limit of normal (1). In 1998,
Breuer et al further supported an immunologic mecha-
nism showing similar results as the 1986 case (4). Inter-
estingly, they performed a re-challenge of a patient who

had previously developed acute hepatitis after intrave-
nous amiodarone administration and documented a very
similar but longer lasting immunologic response with the
second trial (4). These findings, along with the low doses
of amiodarone required to induce the laboratory changes
and rapid correction of these abnormalities when the
drug was stopped, led the researchers to favor an immu-
nologic mechanism over a toxicologic or ischemic etiol-
ogy (4).

According to a case control retrospective study, per-
formed by N. Gluck and colleagues, there is insufficient
data to demonstrate that acute severe hepatitis secondary
to intravenous amiodarone occurs at all (24). On their re-
view of the literature, N. Gluck and colleagues concluded
that the reported cases of intravenous amiodarone hepati-
tis were not due to toxicity at all, but rather, they were
secondary to undiagnosed ischemic hepatitis (24-27).

We performed an extensive review of the literature
and report the most thorough and comprehensive review
of intravenous amiodarone induced hepatitis in the
English language. Both the PubMed and Embase data-
bases were searched for cases of acute hepatitis implicat-
ing intravenous amiodarone and found a total of 25 re-
ported cases from 1986 to 2012 (Table 1). In addition, a
RUCAM score was calculated for each reported case
(Table 2) (28,29). Our case represents the twenty-sixth
reported case implicating intravenous amiodarone as an
etiology of acute hepatitis. An evaluation of the data
demonstrated that 10 of the reported cases were more
consistent with ischemic hepatitis based on history or
documented hypotension (Table 2). There were 6 cases
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in which other etiologies of acute hepatitis had not been
evaluated or, if evaluated, had not been documented and
therefore amiodarone cannot be implicated in these cas-
es. The remaining 10 cases reported did provide suffi-
cient evidence to conclusively implicate amiodarone as
the etiology of the patient’s acute hepatitis (Table 1, 2).
Further, Akbal et al reported a patient who had reproduc-
ible response with an elevation of hepatic enzymes with-
in 24 hours after re-challenge with intravenous amioda-
rone that resolved shortly after withdraw of the
medication (21).

Liver biopsy specimens were obtained from 5 patients
with histologic findings of centrilobular necrosis, nutmeg
pattern of the hepatocytes, apoptotic hepatocytes, and
cannicular cholestasis (1,6,9,19). The findings from these
biopsies, in addition to those from infants with e-ferol
syndrome, are consistent with both drug induced liver in-
jury and ischemic hepatitis. These findings support acute
amiodarone induced hepatitis but cannot conclusively
exclude ischemic hepatitis.

There are 6 cases documenting that re-challenge with
oral amiodarone is well tolerated without recurrent hepa-
titis (2,6,10,12,15). In 1 of these cases, though, ischemic
hepatitis is the likely cause of acute hepatitis and there-
fore oral re-challenge is futile to demonstrate a difference
in effect (10). Additionally, in 3 case reports the work up
to eliminate other etiologies of acute hepatitis was in-
complete or not performed (2,12,15). In a 1988 case re-
port by M. Pye and a 1991 case reported by S. Morelli
oral amiodarone was re-introduced without evidence of
toxic side effect (6,10). More evidence is needed with re-
gards to oral re-introduction of amiodarone following a
case of IV amiodarone induced acute hepatitis, but the
limited data that is available suggest there is no increased
risk for toxicity or other adverse events with subsequent
exposure to oral amiodarone preparation (6,10). Addi-
tionally, these findings support the implication of poly-
sorbate 80 in parenteral amiodarone preparations as the
causative agent over an immune-mediated or allergic
mechanism ; however, multifactorial etiology in some
patients cannot be excluded.

Our patient adds to the limited number of cases where
a thorough investigation implicates parenteral adminis-
tration of amiodarone as the cause of acute hepatic inju-
ry. He remained on continuous telemetry throughout his
admission with no evidence of unstable ventricular
arrhythmia or hypotension making ischemic hepatitis
unlikely ; and further workup, including viral serology
and right upper quadrant ultrasound, did not lead to an
alternate diagnosis. The 1300 mg of acetaminophen and
his outpatient atorvastatin were considered unlikely to be
the source of his hepatic injury. Furthermore, the down-
trend of his ALT and AST within 24 hours of amiodarone
cessation would not be expected with these other etiolo-
gies. In comparison to other reported cases this case is
similar with regards to patient age, sex, and type of ar-
rhythmia (atrial fibrillation or atrial flutter). The majority
of cases were associated with congestive heart failure
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(CHF), cardiomyopathy or cardiac valvular surgery un-
like this case in which the patient developed ventricular
tachycardia immediately post cardiac bypass after a re-
cent cardiac event. This case represents the tenth reported
case of severe acute hepatitis secondary to intravenous
amiodarone with evidence of exclusion of other possible
etiologies.

Conclusion

Our review of the literature reveals that there is suffi-
cient data to support the existence and clinical signifi-
cance of intravenous amiodarone induced hepatotoxicity
in 10 cases. In agreement with Gluck et al, there is evi-
dence that 10 of the published cases that have implicated
amiodarone administration as the cause of aminotrans-
ferase elevation are, in fact, more consistent with an isch-
emic hepatopathy. Additionally, our review suggests that
6 of the reported cases of amiodarone hepatotoxicity
were actually inconclusive due to a limited or incomplete
evaluation and workup for alternative and more common
causes of liver injury. Contrary to Gluck et al, though, the
presentations of 10 patients having high RUCAM score,
absence of hypotension, and rapid resolution of amino-
transferase elevations when amiodarone was withheld
are very convincing for a hepatotoxic etiology caused by
intravenous administration of amiodarone.

Care should be taken to fully evaluate and rule-out
other causes of hepatic injury before the diagnosis of
amiodarone induced hepatotoxicity can be made
conclusively. A causality assessment method based on
objective data, such as the RUCAM score, should be
performed as an added evaluation measure to prevent
erroneous diagnosis. Discontinuation of parenteral amio-
darone should not be postponed during the diagnostic
work-up. In addition, reintroduction of parenteral amio-
darone as a diagnostic tool can be lethal. Therefore, the
medication should be held indefinitely where amiodarone
toxicity is considered the most likely cause of the acute
severe hepatitis.
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