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OVERVIEW

Introduction
Zanubrutinib is an oral inhibitor of Bruton’s tyrosine kinase that is used in the therapy of refractory mantle cell 
lymphoma. Zanubrutinib has been associated with a low rate of serum enzyme elevations during therapy, but 
has not been linked to cases of clinically apparent acute liver injury although it may pose a risk for reactivation 
of hepatitis B in susceptible patients.

Background
Zanubrutinib (zan” ue broo’ ti nib) is an orally available, small molecule inhibitor of Bruton’s tyrosine kinase 
(BTK), which is an essential component in the B cell receptor signaling pathway. Inhibition of this pathway 
prevents B cell activation, differentiation and proliferation. Deficiency of BTK is the cause of X linked (Bruton’s) 
agammaglobulinemia, and B cell receptor signaling through BTK has been shown to be critical for proliferation 
and survival of malignant B lymphocytes in mantle cell lymphoma and CLL. Zanubrutinib was approved for use 
in the United States as therapy for refractory mantle cell lymphoma in 2019, the third small molecule Bruton’s 
tyrosine kinase inhibitor to become available in the United States. It is under evaluation as therapy of other B cell 
malignancies. Zanubrutinib is available in capsules of 80 mg under the brand name Brukinsa. The 
recommended dose is 320 mg daily in one or two divided doses. Side effects are common, but usually mild-to-
moderate in severity; they include myelosuppression, fatigue, diarrhea, nausea, vomiting, anorexia, constipation, 
cough, musculoskeletal pain, rash and fever. Uncommon, but potentially serious side effects include severe bone 
marrow suppression, infections, bleeding, cardiac arrhythmias, hypertension, tumor lysis syndrome and 
embryo-fetal toxicity.

Hepatotoxicity
In the prelicensure clinical trials of zanubrutinib in patients with mantle cell lymphoma, liver test abnormalities 
were frequent although usually mild. ALT elevations arose in 28% and bilirubin levels in 24% of subjects, but 
were above 5 times the upper limit of normal (ULN) in less than 1%. In these trials that enrolled over 600 
patients, there were no reports of clinically apparent liver injury, early discontinuations because of liver injury or 
liver related deaths. Nonetheless, other Bruton’s kinase inhibitors (ibrutinib, acalabrutinib) have been associated 
with rare cases of acute liver injury including acute liver failure. With those agents, the latency to onset of liver 
injury varied from several weeks to 9 months. The injury was typically hepatocellular and immunologic features 
were uncommon. While the pattern of injury was hepatocellular, the course was atypical of an acute hepatitis-
like injury and more similar to acute hepatic necrosis with early onset of hepatic failure. Other Bruton’s kinase 



inhibitors have also been linked to several instances of reactivation of hepatitis B that can be severe and has been 
linked to fatal outcomes.

Likelihood score: E* (unproven but suspected cause of clinically apparent liver injury including reactivation of 
hepatitis B in susceptible patients).

Mechanism of Injury
The cause of possible liver injury from zanubrutinib is unknown, but features of the liver injury from other 
Bruton’s kinase inhibitors suggest some degree of direct hepatotoxicity. In contrast, reactivation of hepatitis B 
from Bruton’s kinase inhibition is likely due to the profound inhibition of B cell activity as occurs with rituximab 
(anti-CD20) which appears to lead to increased viral replication due to immune suppression, followed by 
immune recovery and acute liver injury. Zanubrutinib is metabolized in the liver via the cytochrome P450 
system, largely CYP 3A4 and is susceptible to drug-drug interactions with agents that inhibit or induce this 
enzyme reactivity.

Outcome and Management
Serum aminotransferase elevations above 5 times the upper limit of normal (if confirmed) should lead to dose 
reduction or temporary cessation. In patients with clinically apparent liver injury and jaundice, restarting 
therapy should be done with caution. Cross sensitivity to liver injury is uncommon among the tyrosine kinase 
inhibitors and, in many situations, switching to another tyrosine kinase inhibitor may be appropriate. Ibrutinib 
and acalabrutinib have been linked to cases of reactivation of hepatitis B which can be severe. Importantly, 
patients who are to receive long term therapy with zanubrutinib should be screened for hepatitis B (HBsAg and 
anti-HBc) and, if either or both are positive, given antiviral prophylaxis against reactivation (with an oral 
antiviral agent with potent activity against HBV such as entecavir or tenofovir) or monitored carefully for 
appearance or rises in HBV DNA levels with early initiative of antiviral therapy.
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