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OVERVIEW

Introduction
Acalabrutinib is an oral inhibitor of Bruton’s tyrosine kinase that is used in the therapy of B cell malignancies 
including refractory mantle cell lymphoma. Acalabrutinib has not been associated with serum enzyme 
elevations during therapy or with cases of idiosyncratic acute liver injury, but has been linked to cases of 
reactivation of hepatitis B.

Background
Acalabrutinib (a kal" a 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. Unlike ibrutinib, another BTK 
inhibitor, acalabrutinib has a high degree of specificity for BTK and has little or no activity against EGFR and 
other tyrosine kinases. Acalabrutinib was approved for use in the United States as therapy for refractory mantle 
cell lymphoma in 2017 and is under evaluation in other malignancies such as CLL, pancreatic and non-small cell 
lung cancer. Acalabrutinib is available in capsules of 100 mg under the brand name Calquence. The 
recommended dose is 100 mg once daily. Side effects are common, but usually mild-to-moderate in severity; 
they include myelosuppression, fatigue, diarrhea, nausea, vomiting, anorexia, constipation, peripheral edema, 
dyspnea, headache, arthralgia, myalgia, rash and fever. Uncommon, but potentially serious side effects include 
severe bone marrow suppression, infections, bleeding, tumor lysis syndrome and renal toxicity.

Hepatotoxicity
In two open label clinical trials of acalabrutinib in patients with CLL and mantle cell lymphoma, serum 
aminotransferase elevations occurred in 19% to 23% of patients during therapy and rose to above 5 times ULN 
in 2% to 3%. These elevations were transient and resolved spontaneously. Among the 610 patients treated with 
acalabrutinib in these trials, there were no instances of clinically apparent liver injury attributed to its use, but 
there was a single instance of acute liver failure and death due to reactivation of hepatitis B. Similar cases of 
reactivation have been reported with ibrutinib, another small molecule inhibitor of Bruton's tyrosine kinase. 
Experience with acalabrutinib has been limited and the frequency of clinically apparent liver injury and 
reactivation of hepatitis B are not known.

Likelihood score: D (possible rare cause of clinically apparent liver injury and suspected cause of reactivation of 
hepatitis B).



Mechanism of Injury
The mechanism by which acalabrutinib might cause liver injury is known known. Acalabrutinib is metabolized 
in the liver largely by the CYP 3A4 and is susceptible to drug-drug interactions with inhibitors or inducers of 
this enzyme reactivity. Reactivation of hepatitis B from acalabrutinib is probably the result of profound B cell 
suppression, which leads to increases in viral replication, which can result in severe hepatitis with immune 
reconstitution.

Outcome and Management
Liver injury due to acalabrutinib is generally mild and asymptomatic. Reactivation of hepatitis B, however, can 
result in severe hepatitis and even acute hepatic failure. Patients who are to receive B cell inhibitors such as 
acalabrutinib, ibrutinib, rituximab and usteokinumab should be screened for hepatitis B markers, including 
HBsAg and anti-HBc before starting chemotherapy, and those who are positive given prophylaxis against 
reactivation using oral antiviral agent with activity against HBV such as tenofovir and entecavir or monitored 
carefully for changes in HBV DNA levels during therapy. If HBV DNA levels increase significantly (by 10-fold or 
greater; at least one log increase in HBV DNA), initiation of antiviral therapy is appropriate. Therapy should be 
continued for at least six months after immunosuppressive therapy has been completed.
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CHEMICAL FORMULAS AND STRUCTURES
DRUG CAS 

REGISTRY 
NO.

MOLECULAR 
FORMULA

STRUCTURE

Acalabrutinib 1420477-60-6 C26-H23-N7-
O2
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https://pubchem.ncbi.nlm.nih.gov/substance/252300225


Table continued from previous page.

DRUG CAS 
REGISTRY 
NO.

MOLECULAR 
FORMULA

STRUCTURE

Ibrutinib 936563-96-1 C25-H24-N6-
O2
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