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OVERVIEW

Introduction
Ruxolitinib is a Janus kinase inhibitor that is used in the treatment of intermediate or high risk myelofibrosis. 
Ruxolitinib is associated with transient and usually mild elevations in serum aminotransferase during therapy, 
but has not been linked to cases of clinically apparent idiosyncratic acute liver injury but has been shown to be a 
cause of reactivation of hepatitis B.

Background
Ruxolitinib (rux” oh li’ ti nib) is an orally available, specific inhibitor of Janus kinase subtypes 1 and 2 (JAK1 and 
JAK2). JAK1 and JAK2 are non-receptor tyrosine kinases that are critical components of pathways that lead to 
production and secretion of hematologic growth factors and inflammatory cytokines. These pathways are 
important in hematologic cell differentiation and proliferation and in inflammatory reactions. Mutations in 
JAK1 and JAK2 are frequent in patients with myelofibrosis, and inhibition of these kinases can result in 
antiproliferative and antiapoptotic effects in malignant cells. Ruxolitinib has been shown to improve symptoms, 
cause shrinkage of spleen size and decrease circulating cytokine levels in patients with myelofibrosis and 
polycythemia vera independent of the known presence of Janus kinase mutations. Ruxolitinib was approved for 
use in the United States in 2011 for therapy of intermediate and high risk myelofibrosis. It is available in tablets 
of 5, 10, 15, 20 and 25 mg under the brand name Jakafi. The recommended starting dose is 15 mg twice daily, 
with subsequent dose modifications based upon tolerance and effectiveness. Dose adjustments for liver or 
kidney dysfunction are also recommended. Common side effects include fatigue, diarrhea, bruising, dizziness, 
dyspnea and headache. Sudden withdrawal of ruxolitinib is associated with rapid relapse of symptoms which can 
be severe with fever, respiratory distress, anemia and features of the systemic inflammatory response syndrome.

Hepatotoxicity
In the large clinical trials, serum ALT elevations occurred in 25% of ruxolitinib treated subjects versus 7% of 
placebo recipients. The ALT elevations were generally self-limited, asymptomatic and mild and were ≥5 times 
ULN in only 1.3% of patients. In the prelicensure clinical trials, no cases of clinically apparent liver injury were 
reported. Among listed causes of death in one trial of ruxolitinib for myelofibrosis was one attributed to hepatic 
failure; this instance, however, was considered unrelated to ruxolitinib. Since its approval and more wide scale 
use, there have been several published reports of reactivation of hepatitis B in patients with HBsAg and even 
anti-HBc without HBsAg in serum. A rise in HBV DNA levels was identified within 1 to 6 months of starting 
ruxolitinib and was associated with ALT levels and jaundice in some patients. HBV DNA levels decreased 



rapidly upon starting anti-HBV therapy with entecavir and all patients recovered. In one instance, HBV DNA 
levels declined with lowering of the dose of ruxolitinib, but then rose again when the dose was increased.

Likelihood score: C (probable cause of reactivation of hepatitis B in susceptible patients).

Mechanism of Injury
The causes of serum enzyme elevations during ruxolitinib therapy are not known. Ruxolitinib is metabolized in 
the liver largely through the CYP 3A4 pathway and liver injury may be related to production of a toxic 
intermediate. Ruxolitinib is susceptible to drug-drug interactions with agents that inhibit or induce hepatic CYP 
3A4 activity. Because of its effects on intracellular signaling involved in immune responses, ruxolitinib (and 
possibly other JAK1 and JAK2 inhibitors) is capable to increasing HBV replication which can result in clinically 
apparent reactivation of hepatitis B.

Outcome and Management
Serum aminotransferase elevations above 5 times the upper limit of normal (if confirmed) or any elevations 
accompanied by jaundice or symptoms should lead to dose reduction or temporary cessation. There does not 
appear to be cross reactivity in risk for hepatic injury between ruxolitinib and other kinase inhibitors. 
Ruxolitinib is capable of causing reactivation of hepatitis B and other opportunistic infections and patients 
should be screened for evidence of HBV infection before starting chemotherapy, including testing for HBsAg 
and anti-HBc. Those who are reactive for these virologic markers should be tested for serum HBV DNA and be 
considered for prophylaxis against HBV reactivation with a nucleoside analog such as tenofovir or entecavir. 
Alternatively, patients can be monitored for HBV DNA levels and therapy initiated with a significant rise (one or 
two log10 IU/mL compared to baseline).
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