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OVERVIEW

Introduction
Apixaban is an oral anticoagulant and direct inhibitor of factor Xa which is used to decrease the risk of venous 
thromboses, systemic embolization and stroke in patients with atrial fibrillation, and lower the risk of deep vein 
thrombosis and pulmonary embolus after knee or hip replacement surgery. Apixaban has been linked to a low 
rate of serum aminotransferase elevations during therapy and to rare instances of clinically apparent liver injury.

Background
Apixaban (a pix' a ban) is a direct and reversible inhibitor of factor Xa (-xaban), the rate controlling last step in 
the generation of thrombin, the final intermediate in blood coagulation. Inhibiting thrombin prevents the 
conversion of fibrinogen to fibrin and subsequent cross linking of fibrin monomers, platelet activation and 
amplification of coagulation. Apixaban has been shown to be as effective as warfarin and more effective than 
aspirin in preventing stroke and systemic embolization in patients with atrial fibrillation. Clinical trials have also 
shown that apixaban therapy can decrease the risk of deep vein thrombosis and pulmonary embolism in patients 
undergoing hip or knee replacement surgery. Apixaban was approved for use in the United States in 2012, the 
second oral factor Xa to be approved. Current indications are for prevention of stoke and systemic embolism in 
patients with nonvalvular atrial fibrillation, prevention of deep vein thrombosis after hip or knee replacement 
surgery, treatment of deep vein thrombosis and pulmonary embolism, and reduction in risk of recurrence of 
deep vein thrombosis or pulmonary embolism. Apixaban is available in 2.5 and 5 mg tablets generically and 
under the commercial name Eliquis. The usual dose is 2.5 or 5 mg twice daily and varies somewhat by 
indication. Unlike warfarin, apixaban and the other oral direct thrombin and factor Xa inhibitors do not require 
monitoring of bleeding time or INR. Side effects are not common, but can include bleeding, headache, dizziness, 
fatigue, gastrointestinal upset, nausea, arthralgias and rash. Uncommon, but potentially severe adverse events 
include severe bleeding episodes and hypersensitivity reactions. Severe adverse events include major bleeding 
episodes, epidural or spinal hematoma, and increase in risk of thrombotic events with premature 
discontinuation.

Hepatotoxicity
Apixaban is associated with serum aminotransferase elevations greater than 3 times the upper limit of normal in 
1% to 2% of treated patients. This rate is similar or lower than rates with warfarin or comparator arms. In 
premarketing studies, no instances of clinically apparent liver injury were reported, but subsequent to its 
approval and more wide scale use, several reports of mild but clinically apparent liver injury have been 
published. The liver injury arose within days of starting apixaban and the pattern of liver enzyme elevations was 



hepatocellular. Immunoallergic and autoimmune features were not present. In most cases, recovery was rapid 
once apixaban was stopped. In one analysis of a national health care database, the incidence of hospitalization 
for acute liver injury after initiation of apixaban therapy was 1 per 2,200 patients treated, a rate similar to that of 
rivaroxaban.

Likelihood score: B (possible rare cause of clinically apparent liver injury).

Mechanism of Injury
Apixaban is metabolized in the liver predominantly via the cytochrome P450 system, CYP 3A4, and P-
glycoprotein, and potent inhibitors of CYP 3A4 (such as itraconazole, ritonavir and clarithromycin) can cause 
elevated levels of apixaban, while inducers of CYP 3A4 (such as rifampin or phenytoin) can lead to reduced and 
ineffective levels of the anticoagulant. Liver injury from apixaban may be due to production of a toxic or 
immunogenic intermediate.

Outcome and Management
The severity of liver injury associated with apixaban has ranged from mild, asymptomatic and self-limited 
elevations in serum aminotransferases to hepatitis with mild jaundice. Recovery is usually rapid once apixaban 
is stopped, but at least one case of fulminant hepatitis and death has been reported. There have been no reports 
of chronic hepatitis or vanishing bile duct syndrome attributed to apixaban use. In some instances, patients with 
acute liver injury due to one direct factor Xa inhibitor (rivaroxaban) have tolerated another (apixaban) without 
recurrence of liver abnormalities.
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
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Anastasia EJ, Rosenstein RS, Bergsman JA, Parra D. Use of apixaban after development of suspected 
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(67 year old man developed ALT elevations 6 months after starting rivaroxaban [peak ALT 391 U/L, Alk P 120 
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of stopping).
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(Among 13,698 patients with atrial fibrillation started on anticoagulant therapy and followed in the Hong Kong 
Clinical Database and Reporting system between 2010 and 2016, 513 [2.8%] developed evidence of liver injury 
and propensity matching indicated that liver injury was less frequent [2.1% vs 3.4%], although more severe with 
oral anticoagulants than with warfarin).
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Rao V, Munasinghe A. Acute liver failure after changing oral anticoagulant from apixaban to rivaroxaban. BMJ 
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(88 year old man with atrial fibrillation was switched from apixaban to rivaroxaban [15 mg daily] after 
experiencing a transient ischemic attack and developed jaundice 2 weeks later [bilirubin 11.2 mg/dL, ALT 1940 
U/L, Alk P 360 U/L] but no hepatic encephalopathy, recovering rapidly upon switching to warfarin).

Ma J, Chalasani NP, Schwantes-An L, Björnsson ES. Review article: the safety of anticoagulants and antiplatelet 
agents in patients with cirrhosis. Aliment Pharmacol Ther. 2023;57:52–71. PubMed PMID: 36373544.

(Review of the safety of anticoagulant use in patients with cirrhosis mentions that drug induced liver injury is 
uncommon in patients with preexisting cirrhosis, at least in those with compensated [Child’s Class A] or mildly 
compensated [Child’s Class B] cirrhosis).

6 LiverTox

https://www.ncbi.nlm.nih.gov/pubmed/32669591
https://www.ncbi.nlm.nih.gov/pubmed/33590891
https://www.ncbi.nlm.nih.gov/pubmed/36373544

	OVERVIEW
	PRODUCT INFORMATION
	CHEMICAL FORMULA AND STRUCTURE
	ANNOTATED BIBLIOGRAPHY

