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effi cacy is affected by CYP 3A4 inhibitors and inducers. 
One third of the dose is eliminated unchanged in 
urine and two third undergoes hepatic degradation 
with metabolites being excreted in urine and bile. 
Rivaroxaban is administered in a fi xed dose, once 
a day because of its predictable pharmacokinetics 
and pharmacodynamics. It does not require routine 
monitoring of the coagulation profi le.[2,3] 

Major and clinically relevant non-major bleeding is 
the most common side effect of rivaroxaban therapy.[4] 
Drug induced liver injury (DILI) has been reported 
with rivaroxaban. In pre marketing phase III RECORD 
(Regulation of Coagulation in Major Orthopedic 
Surgery Reducing the Risk of Deep Venous Thrombosis 
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Abstract
Context: Rivaroxaban is a direct factor Xa inhibitor approved for the prevention of  thromboembolism. Drug induced liver injury has 
been increasingly reported with rivaroxaban recently, but actual liver failure has not been reported. Case Report: We present a case 
report on the probable occurrence of  acute liver failure with rivaroxaban therapy. An 89 year old woman with history of  atrial fi brillation 
was hospitalized for biventricular congestive heart failure with passive congestion of  liver, which responded to furosemide. She was 
discharged home on rivaroxaban for prevention of  thrombo-embolism. Liver function tests upon discharge returned to almost normal 
range. One week later, she presented with abdominal pain and was found to have highly elevated liver enzymes, elevated bilirubin, and 
an abnormal coagulation profi le. A day later, she developed hepatic encephalopathy, suggesting liver failure. Conclusion: Liver enzymes 
declined rapidly with the discontinuation of  all of  her medications, however patient died because of  multi-organ failure. The causality 
assessment in this patient was “probable” with rivaroxaban.
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Case Report

Introduction
Rivaroxaban is the fi rst oral, direct factor Xa inhibitor 
approved (in 2008) for the prevention of venous 
thromboembolism (VTE) after elective hip and knee 
replacement surgery.[1] It has also been approved 
for the treatment of deep venous thrombosis (DVT) 
and pulmonary embolism (PE), prevention of 
recurrent DVT and PE, and prevention of stroke in 
non-valvular atrial fi brillation. In some countries, it 
is approved for the prevention of atherothrombotic 
events in acute coronary syndrome (ACS) with 
elevated troponins.[2] Rivaroxaban is rapidly absorbed 
with maximum plasma concentration occurring 2-4 
hours after oral intake. It is metabolized mainly by 
cytochrome P450 (CYP) 3A4 isoform and therefore its 
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and Pulmonary Embolism) studies of rivaroxaban, 
2.3 % of the patients showed elevation in alanine 
aminotransferase (ALT) more than 3 times the upper 
limit of normal (ULN). Nine of those patients had 
bilirubin >2 x ULN and after validation one of those was 
confi rmed as an actual ‘Hy’s law’ case.[5] Symptomatic 
liver dysfunction associated with rivaroxaban has 
recently been reported in two case series.[6,7] In our search 
of the literature, acute liver failure with rivaroxaban 
use has not been reported. We present a case in which 
a patient developed acute liver failure after initiation 
of rivaroxaban. 

Case Presentation
An 89 year old woman with history of paroxysmal 
atrial fi brillation was admitted in the hospital for acute 
on chronic biventricular congestive heart failure. She 
was found to have left ventricular ejection fraction 
(LVEF) of 25% with mild passive congestion of the 
liver on admission (ALT: 94 U/L [ULN: 68]; aspartate 
aminotransferase [AST]: 104 U/L [ULN: 37]; alkaline 
phosphatase [ALP]: 160 U/L [ULN: 117]; bilirubin 
total: 0.7 mg/dL [ULN: 1.0]), which was resolving after 
she was treated with furosemide (ALT: 62 U/L; AST: 
41 U/L; ALP: 124 U/L; bilirubin: 0.6 mg/dl). Her chronic 
amiodarone dose was increased from 200 mg to 400 mg 
daily because of paroxysmal atrial fi brillation, suspected 
secondary to frequent mode switching noted on 
pacemaker interrogation. She was stable and discharged 
home on rivaroxaban 20 mg daily for prevention of 
thromboembolism in atrial fi brillation.

One week later, she presented to the emergency room 
with abdominal pain. On admission, vital signs were 
normal. Physical examination revealed scleral icterus and 
tenderness in epigastrium. She was alert and oriented, 
and did not have signs of encephalopathy. Laboratory 
values upon presentation revealed extremely elevated 
aminotransferases (ALT: 3011 U/L [44 x ULN]; AST: 
5318 U/L [143 x ULN]), elevated bilirubin (2.5 mg/dL) 
and ALP levels (250 U/L [2x ULN]) along with elevated 
INR (8.54) and creatinine (1.6). Twenty four hours 
later, she developed hepatic encephalopathy and was 
subsequently diagnosed with acute liver failure. She did 
not have a prior history of chronic liver disease, alcohol 
abuse, illicit drug abuse, and was not taking herbal 
medications. Blood alcohol, acetaminophen levels, and 
viral hepatitis serology panel were negative. Screening 
for autoimmune liver disease was also negative. 
Hepatic ultrasound revealed post cholecystectomy 
changes, absence of biliary duct obstruction and normal 
hepato-petal blood fl ow. All of her medications were 
discontinued. She was managed medically as she was not 
the candidate for liver transplantation. Aminotransferase 
levels started to decline rapidly after discontinuation 

of medications [Figure 1]. Despite aggressive medical 
therapy and supportive care, patient developed multi-
organ failure and died. 

According to Roussel Uclaf Causality Assessment 
Method (RUCAM) for the causality risk assessment of 
drug-induced liver injury, it is “probable” (score 6) that 
rivaroxaban was the cause of liver injury and subsequent 
acute liver failure [Table 1].[8-10] However with the recent 
history of heart failure along with passive hepatic 
congestion, direct drug toxicity by rivaroxaban might 
have been aggravated by passive congestion of the liver, 
culminating in acute liver failure. 

Mildly elevated aminotransferases trending downward 
after furosemide therapy on prior hospitalization (8 days 
prior to admission). Rivaroxaban was started (7 days 
prior). On subsequent hospitalization (day 0), patient had 
highly elevated aminotransferase levels, which declined 
after discontinuation of rivaroxaban.

Discussion
Rivaroxaban is approved for the prevention and treatment 
of VTE and for the prevention of stroke in non-valvular 
atrial fi brillation.[1,2] Its side effects include major and 
minor bleeding, and more rarely, drug induced liver 
injury (DILI).[4,5] DILI is the most common cause of acute 
liver failure in the United States.[11,12] The diagnosis of DILI 
is challenging since the histologic fi ndings on liver biopsy 
are non-specifi c, and sensitive/specifi c biomarkers for 
drug induced hepatotoxicity are not available. Therefore, 
two major diagnostic processes are used for the assessment 
of suspected DILI cases; exclusion of other causes of liver 
injury and the recognition of a disease pattern that is 
temporally related to initiation and discontinuation of the 
suspected medication.[12]

Several clinical scoring systems are used to determine 
the causality risk assessment on suspected DILI cases. 
The RUCAM scoring system is widely used, although it 
has limitations.[13-15] In the present case, the patient was 

Figure 1: Trend in aminotransferase levels with rivaroxaban 
discontinuation
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exposed to rivaroxaban in the setting of congestive heart 
failure and subsequently found to have symptomatic 
hepatocellular pattern of liver injury, six days after the 
initiation of rivaroxaban.[9] It progressed to acute liver 
failure 24 hours after admission when she developed 
hepatic encephalopathy along with coagulopathy and 
liver cell dysfunction.[11] RUCAM score in this case is “6” 
indicating that it is “probable” that rivaroxaban was the 
cause of DILI which led to acute liver failure. 

Viral hepatitis, the second most common cause of acute 
liver failure in United States was excluded by normal 
viral hepatitis serology. Other less common causes of 
acute liver failure which include alcoholic liver disease, 
biliary tract obstruction, autoimmune hepatitis, sepsis, 
Wilson’s disease, veno-occlusive liver disease and 
primary biliary cirrhosis, were excluded by history, 
absence of infection, normal imaging studies of liver (CT 
scan/ultrasound) and normal auto-immune serology. 

Ischemic hepatitis which is the third most common 
cause of acute liver failure in United States after drugs 
and viruses, might be a contributing factor in causing 
acute liver failure, because of the recent episode of 
congestive heart failure and concomitantly elevated 
creatinine levels on subsequent admission, indicating 
hypo-perfusion.[11] However, the absence of signifi cant 
hemodynamic instability on prior hospitalization and 
on subsequent admission, along with normal hepato-
petal blood fl ow on ultrasound makes ischemic hepatitis 

doubtful as a primary cause of acute liver failure. It is likely 
that elevated creatinine on readmission was secondary 
to hepato-renal phenomenon from hepatic dysfunction. 

Amiodarone, aspirin, clopidogrel and esomeprazole are 
other potential hepatotoxic medications the patient was 
taking at the time of presentation, however, it is unlikely 
that acute liver failure was caused from any of these, 
since the patient had been taking them for many years 
and did not have liver injury despite multiple episodes of 
congestive heart failure with passive congestion of liver 
in the past. Intravenous (IV) preparation of amiodarone 
has been reported to be associated with acute liver failure 
while the clear mechanism is not known.[16] Our patient 
was not exposed to an IV preparation of amiodarone 
recently or in the past. However, with the concomitant 
increase in the oral dose of amiodarone and initiation 
of rivaroxaban therapy simultaneously, there might be 
a possibility of drug-drug interaction between the two 
medications, which could have contributed to acute 
liver failure. 

Forty-two cases of suspected drug induced liver injury 
associated with rivaroxaban have been reported so far 
to the Pharmacovigilance Unit of the Swiss Agency 
of Therapeutic Products (Swissmedic). Recently, 
two case series, one included 14 patients and the 
other included 2 patients, reported drug induced 
liver injury in association with rivaroxaban. In both 
studies, patients had similar clinical presentation 

Table 1: RUCAM (Roussel Uclaf causality assessment method) risk assessment of a patient
RUCAM criteria Patient’s score (interpretation)
Pattern of liver injury (hepatocellular, mix/cholestatic pattern)* Hepatocellular
1. Temporal relationship of initiation of drug with liver injury 2 

(Suggestive: Symptoms develop between 5 to 90 days after 
drug initiation)

2. Course after drug cessation  3
(Highly suggestive: Decrease in ALT 50 % between peak 
value and ULN within 8 days)

3.1 Risk factors; alcohol/pregnancy
3.2 Risk factors; age

0 (No history of alcohol, not pregnant)
1 (Age > 55)

4. Concomitant drugs -2 
(Concomitant drug known to be hepatotoxic. In this case, 
amiodarone, aspirin, clopidogrel and esomeprazole)

5. Exclusion of other causes of liver injury 0 
(5 or 4 causes of Group 1 ruled out. In this case, acute viral 
hepatitis due to HAV or HBV or HCV, biliary obstruction 
and alcoholism were ruled out)

6. Previous information on hepatotoxicity of the drug 2 
(Reaction labelled in the product characteristics)

7. Response to re-administration of a drug 0 
(Not done or not interpretable)

Total score
Score interpretation

6
Probable

For detailed description, see RUCAM criteria.[9,10] ALT = Alanine aminotransferase, ULN = Upper limit of normal, HAV = Hepatitis A virus, HBV = Hepatitis B 
virus, HCV = Hepatitis C virus, *RUCAM scoring depends upon the type of liver injury.[9,10]
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with symptomatic liver dysfunction and full recovery 
after the discontinuation of rivaroxaban.[6,7] We 
believe that our patient had drug induced liver 
injury from rivaroxaban, superimposed on passive 
congestion of liver which progressed to acute liver 
failure. Although, the close temporal relationship of 
rivaroxaban administration with the development of 
acute liver failure, along with the rapidly improving 
liver enzymes after its discontinuation and the 
reported hepatotoxicity with rivaroxaban suggests 
hepatotoxicity from rivaroxaban, the possibility of 
rivaroxaban-amiodarone interaction as a cause of acute 
liver failure cannot completely be ruled out. 

Conclusion
Drug induced liver injury with rivaroxaban use has been 
increasingly reported recently, probably because of the 
increase in its prescription in recent years. This case 
suggests a causal relationship of acute liver failure with 
rivaroxaban. Physicians should be vigilant when starting 
a patient on rivaroxaban by monitoring liver function 
tests closely, especially in elderly patients who have acute 
congestive heart failure. Further studies are warranted 
to evaluate the causal relationship of rivaroxaban with 
acute liver failure.
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