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Abstract

Acute liver failure (ALF) is a rare condition that can have a variable 
clinical course and potentially fatal outcomes. Medication toxicity is 
a known etiology, however liver failure induced by amiodarone is 
rare and has been reported mostly in the setting of intravenous (IV) 
infusion. We present an 84-year-old patient who developed ALF after 
chronic use of oral amiodarone. The patient received supportive care 
and her symptoms improved.

Keywords: Acute liver failure; Amiodarone; Adverse reaction; 
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Introduction

Acute liver failure (ALF) is defined as a loss of liver function 
characterized by encephalopathy, and elevation of liver enzymes 
and prothrombin time [1]. It is mainly caused by acetaminophen 
overdose, viral hepatitis, idiosyncratic drug reactions, or hypop-
erfusion of the liver [1, 2]. Up to 30% of the patients die without 
liver transplantation [3]. Drug-induced ALF can be challenging 
to diagnose; it should be suspected in patients with unexplained 
acute liver injury who are using a medication that can potentially 
cause hepatocellular damage. We present a case of ALF induced 
by chronic oral amiodarone that improved after discontinuation 
of the drug and supportive care.

Case Report

Investigations

An 84-year-old woman came to the emergency room for nau-
sea, vomiting, diarrhea (up to 10/day), and anorexia. Her past 

medical history included paroxysmal atrial fibrillation, hy-
pertrophic cardiomyopathy, coronary artery disease (CAD), 
hyperlipidemia, osteoporosis, hypertension, essential tremor, 
chronic kidney disease (CKD), chronic diastolic heart failure, 
and multinodular goiter. Her mother had a history of dementia 
and died at the age of 96. Her father died at 58 years old of a 
stroke. Both paternal grandparents died young with apparent 
heart disease.

She had undergone left ventricular septal myectomy 10 
years earlier. The postoperative course was complicated by 
recurrent episodes of atrial fibrillation. She was given intra-
venous (IV) amiodarone and metoprolol at that time to rees-
tablish sinus rhythm. She was discharged on verapamil CR 
180 mg daily and warfarin, which was later switched to ri-
varoxaban. Three years ago, after persistent atrial fibrillation 
with rapid ventricular response (RVR), she was placed on oral 
amiodarone at a loading dose of 400 mg twice a day (BID) for 
15 days, followed by 200 mg daily. The patient did not tolerate 
metoprolol due to excessive fatigue.

Two years prior to the admission, the patient noticed a 
worsening of her essential tremor, which was attributed to ami-
odarone. Her tremor did not improve after adding propranolol, 
and amiodarone was discontinued. It was resumed at 200 mg 
daily after an episode of atrial fibrillation with RVR 7 months 
later. She also underwent a transesophageal echocardiogram 
with cardioversion the same month. Three months before this 
presentation, laboratory results showed mildly elevated liver 
enzymes (Table 1) and the dose of amiodarone was reduced 
to 100 mg daily. The treating physician decided that due to 
her history of chronic diastolic heart failure, CKD, and CAD, 
other anti-arrhythmic options would not be appropriate. Ad-
ditionally, she was on amlodipine, propranolol, rivaroxaban, 
furosemide, and calcium supplement.

One day before presenting to the emergency room, she 
attended a family gathering. On the day of admission, she 
experienced acute onset non-bloody, non-bilious emesis and 
numerous loose watery stools with no blood. She was unable 
to tolerate oral intake but denied abdominal pain, fever, or 
chills. She stated that no other family members at the gathering 
showed signs of diarrhea or vomiting. On examination she was 
pale, her mucous membranes were dry, the abdomen was soft 
and nondistended, and there was no abdominal tenderness. The 
patient was noted to have a mild elevation of transaminases, 
elevated total bilirubin, and mild leukocytosis. Other labora-
tory results are shown in Table 2. An abdominal ultrasound 
was negative for acute abnormalities. She was given IV Zofran 
4 mg, 500 mL normal saline (NS) bolus, and subsequently was 
able to tolerate oral intake. She was discharged with supportive 
management.
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Three days later, the patient came back to the emergency 
room due to profuse diarrhea, lethargy, persistent nausea, and 
vomiting. She was not able to eat solid food. She denied any 
blood in emesis or stools. Physical examination was normal 
except for dry mucous membranes and lethargy.

Diagnosis

A chest X-ray showed slight increased parenchymal stranding 
in the left lower lobe. A repeat abdominal ultrasound showed 
no abnormalities. Computed tomography (CT) of the abdomen 
and pelvis without IV contrast showed increased density of the 
liver and colonic diverticulosis with no signs of diverticulitis 
or bowel obstruction. Abdominal Doppler showed no evidence 
of thrombus in the portal venous system. Viral hepatitis panel 
was negative. Acetaminophen levels were less than 10 µg/mL 
(normal range: 10 - 30 µg/mL). A test for antinuclear antibodies 
was negative. Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) and Clostridioides difficile (C. difficile) PCR 
with reflex to toxin were negative as well. Other laboratory 
results are shown in Table 3. Having markedly elevated liver 
enzymes, altered mental status, and prolonged international 
normalized ratio (INR), ALF was diagnosed. Given negative 

results of other causes of ALF, amiodarone was presumed to 
be the culprit.

Treatment

Amiodarone was discontinued and the patient was treated with 
supportive care. Liver enzymes trended down (Fig. 1). The 
patient had a couple of episodes of asymptomatic atrial fibril-
lation with RVR and required IV metoprolol once, then was 
placed back on her home dose of propranolol, with good heart 
rate control.

Follow-up and outcomes

The initial symptomatology improved, the patient became 
hemodynamically stable, and she was transferred to a skilled 
nursing facility.

Discussion

ALF is a potentially fatal loss of liver function with a high 
mortality rate. It is characterized by elevated liver enzymes 
and may progress to hepatic encephalopathy and elevated pro-
thrombin time [1]. According to O’Grady, ALF can be classi-
fied as hyperacute, acute, or subacute depending on the onset 
of encephalopathy. If the onset of encephalopathy is within 7 
days, ALF is considered hyperacute; within 8 to 28 days, it is 
acute, and if it presents after 28 days, it is classified as suba-
cute ALF [2]. In our patient ALF was considered hyperacute, 
given encephalopathy developed in less than 7 days.

The prognosis depends on the severity of the liver injury, 
and 30% of patients with ALF die without liver transplantation 
[3]. The incidence of ALF in patients hospitalized for jaundice 
is 3-5% in the United States [4].

One feature of ALF is hepatic encephalopathy which is 
graded from I to IV (Table 4) and can cause symptoms ranging 
from mild changes in behavior to coma [5]. Cerebral edema is 
present in up to 75% of those with grade IV encephalopathy 
and may lead to increased intracranial pressure [5]. The patho-
physiology behind cerebral edema in ALF is multifactorial. Cy-
totoxic edema predominantly related to ammonia, plays a cen-
tral role. Ammonia can cross the blood-brain barrier easily and 

Table 1.  Liver Function Test Trend Before Acute Presentation

09/28/19 07/29/20 03/18/21 08/11/21 03/18/22 04/08/22 05/10/22
ALT (U/L) 17 14 140 27 102 102 79
AST (U/L) 18 14 98 22 60 65 54
Alkaline phosphatase (U/L) 55 46 52 54 45 46 55
Total bilirubin (mg/dL) 0.9 1.0 1.3 0.9 1.0 0.8 0.9
Total protein (mg/dL) 5.9 5.8 6.0 6.4 6.2 6.1
Albumin (mg/dL) 3.7 3.8 3.7 3.4 3.5

AST: aspartate aminotransferase; ALT: alanine aminotransferase.

Table 2.  Laboratory ED Results, First Day

WBC (× 103/µL) 11.9
Hemoglobin (g/dL) 16.2
Platelets (× 103/µL) 165
Sodium (mmol/L) 142
Creatinine (mg/dL) 0.99
Glucose (mg/dL) 112
Total protein (g/dL) 7.5
Serum albumin (g/dL) 4.4
Total bilirubin (mg/dL) 1.9
Bilirubin, direct (mg/dL) 0.2
AST (U/L) 87
ALT (U/L) 82
Alkaline phosphatase (U/L) 60

ED: emergency department; WBC: white blood cell; AST: aspartate 
aminotransferase; ALT: alanine aminotransferase.
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is metabolized to glutamine within astrocytes. This amino acid 
has osmotic properties and causes astrocytic swelling. Other 
mechanisms include edema from proinflammatory cytokines, 
vasogenic edema, and impaired cerebral autoregulation [6].

Additional clinical findings of ALF include jaundice, fe-
ver, right upper quadrant tenderness, ascites, hepatomegaly, 
and intravascular signs of volume depletion [1]. Laboratory 
findings can vary depending on the specific cause of ALF, but 
commonly include markedly elevated aminotransferases and 
high INR [7]. Acute kidney injury (AKI) can be seen in 30% 
to 70% of patients with ALF. The pathogenesis may be similar 
to hepatorenal syndrome. A retrospective analysis of more than 
1,600 patients showed that AKI affects short- and long-term 
outcomes, but rarely results in chronic kidney disease [8].

Diagnostic imaging should include abdominal Doppler 

ultrasound to rule out hepatic and portal vein thrombosis, and 
to evaluate portal hypertension, presence of ascites, and liver 
size [9]. Abdominal CT may show diffuse low density of the 
liver, hepatomegaly, or ascites. Signs of specific causes can be 
also present, like evidence of malignant infiltration or hepatic 
vein occlusion [7]. CT of the brain can be useful as it can show 
signs of cerebral edema including a reduction in cerebral ven-
tricle size, flattening of cerebral convolutions, or attenuation 
of the signal intensity of brain parenchyma [10].

ALF can result from a wide variety of causes. Acetami-
nophen overdose, viral hepatitis, idiosyncratic drug reactions, 
and hypoperfusion are the most common etiologies of ALF [1, 
11]. In the United States, acetaminophen overdose is the lead-
ing cause of ALF [12], while in other countries, like Japan, 
more than half of cases of ALF are due to viral hepatitis [13]. 

Figure 1. Liver function test (LFT) trending before and after admission. AST: aspartate aminotransferase; ALT: alanine ami-
notransferase.

Table 3.  Laboratory Results, Second Admission

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Total protein (g/dL) 6.5 5.5 5.2 4.4 4.9 4.9
Serum albumin (g/dL) 3.8 3.2 3 2.5 2.5 2.4
Total bilirubin (mg/dL) 1.6 1.6 2 2.4 2.2 1.6
Bilirubin, direct (mg/dL) 0.2 0.6 0.9 1.1 1.2 0.8
AST (U/L) 1,401 1,212 936 596 503 302
ALT (U/L) 1,589 1,400 1,138 725 637 458
Alkaline phosphatase (U/L) 49 44 44 43 55 56
PT (s) 30.2 18.5 12.1 11.4
INR 2.7 1.6 1.1 1

AST: aspartate aminotransferase; ALT: alanine aminotransferase; PT: prothrombin time; INR: international normalized ratio.
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The hepatotoxicity from acetaminophen is dose dependent and 
rarely occurs at therapeutic doses, except in patients who have 
underlying liver disease or those who are taking cytochrome 
P450 inducers [14]. Ischemic hepatitis is another cause of 
ALF, and can result from cardiac failure, sepsis, Budd-Chiari 
syndrome, or some drugs that have vasoconstricting properties 
like cocaine and methamphetamine [15].

ALF can be induced by amiodarone, the drug of choice for 
both supraventricular and ventricular arrythmias [1, 11]. It is a 
class III antiarrhythmic that works predominantly by blocking 
potassium channels, which increases the cardiac action poten-
tial duration [16]. Amiodarone is metabolized in the liver and 
its full antiarrhythmic effect occurs after 10 weeks of therapy. 
This drug is highly lipophilic and accumulates easily in the 
hepatocytes, with a half-life of 25 - 100 days [16].

Side effects from oral amiodarone include photosensitivi-
ty, thyroid, pulmonary or hepatic dysfunction, cardiac arrhyth-
mias, and optic neuropathy [1, 17]. Hepatotoxicity associated 
to oral amiodarone administration is documented in 15-20% 
of patients, with mild elevation of transaminases (aspartate 
aminotransferase/alanine aminotransferase (ALT/AST)), but 
with minimal increase of gamma glutamyl transferase (GGT) 
and no change in bilirubin levels or alkaline phosphatase. This 
injury is thought to be caused by amiodarone accumulation of 
lipid-rich material in lysosomes and direct damage to mito-
chondria [18]. The incidence of significant liver injury remains 
under 1% [19, 20]. ALF induced by amiodarone is more com-
mon with IV infusion than oral administration. IV formulation 
contains polysorbate-80; hypersensitivity reaction or idiosyn-
cratic reactions to this component may explain ALF. It is also 
known that polysorbate-80 has hypotensive effects that can 
lead to impaired hepatic [21].

Treatment of drug-induced ALF is mainly supportive, but a 
good percentage of patients may require liver transplant. Man-
agement also includes treating the specific underlying ALF 
cause, such as transjugular intrahepatic portosystemic shunt 
placement, surgical decompression, or thrombolysis in the case 
of acute Budd-Chiari [22]. Patients can be managed in the inten-
sive care unit or on a general medical ward, depending on the 
grade of encephalopathy. On a general ward, frequent neurolog-
ic checks are required to assure mental status monitoring. If the 

encephalopathy worsens, intensive care may be indicated [23].
Frequent laboratory monitoring is recommended, includ-

ing serum aminotransferases, bilirubin, coagulation studies, 
complete blood counts, metabolic panels, and arterial blood 
gasses. An improvement on aminotransferase levels may in-
dicate spontaneous recovery or loss of hepatocyte mass. Glu-
cose and electrolytes abnormalities are common in this type 
of patients. Ammonia levels should be followed as well, given 
numbers above 150 µg/dL has been associated with increased 
risk of cerebral herniation [24].

N-acetylcysteine has been shown to improve survival in 
patients with early-stage liver failure caused by acetaminophen 
intoxication. In patients with severe failure, emergency liver 
transplant is necessary [17].

Some reports describe the beneficial effects of corticos-
teroids in moderate/severe drug-induced liver injury, but more 
studies are required [25].

In conclusion, despite oral amiodarone is usually associ-
ated with mild elevation of liver enzymes, acute hepatotoxic-
ity should be considered in a patient presenting with acute en-
cephalopathy and elevation of liver enzymes and prothrombin 
time who is taking this drug. The medication should be stopped 
immediately, and supportive treatment should be provided.

Learning points

ALF is a rare but potentially fatal side effect of oral amiodar-
one. In our patient, with multiple comorbidities and a history of 
paroxysmal atrial fibrillation, the use of oral amiodarone was 
needed in the first place to control her arrhythmia. It caused 
elevation of transaminases, elevated total bilirubin, and mild 
leukocytosis. After assessment of other etiologies, ALF after 
chronic oral intake of amiodarone was diagnosed. The discon-
tinuation of amiodarone led to a lowering of the liver function 
enzymes. If there are signs of hepatic injury, the drug should be 
stopped immediately, and supportive treatment should begin. 
American and European guidelines do not recommend regular 
monitoring of liver function as it has not been proven to be ef-
fective. However, they suggest that it is reasonable to monitor 
serum liver biochemistries during the initial 6 months of treat-
ment with a potentially hepatotoxic agent (conditional recom-
mendation, very low quality of evidence) [4, 26].
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Table 4.  Grade of Hepatic Encephalopathy

Grade of encephalopathy Mental status
I Euphoria/depression

Mild confusion
Slurred speech
Disordered sleep

II Lethargy
Moderate confusion

III Marked confusion
Incoherent
Sleeping but arousable

IV Coma
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