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OVERVIEW

Introduction
Bosutinib is a dual kinase inhibitor of both the BCR-ABL and Src tyrosine kinases and is used in the therapy of 
Philadelphia chromosome-positive chronic myelogenous leukemia. Bosutinib therapy is associated with 
transient elevations in serum aminotransferase and bilirubin levels and rare instances of clinically apparent acute 
liver injury.

Background
Bosutinib (boe sue’ ti nib) is an orally available, small molecule inhibitor of the BCR-ABL tyrosine kinase 
receptor, which is the product of a fusion gene resulting from the reciprocal translocations between 
chromosomes 9 and 22 that characterize the Philadelphia chromosome of chronic myelogenous leukemia 
(CML). The abnormal tyrosine kinase receptor is constitutively expressed and causes unregulated cell growth 
and proliferation in myeloid cells. Inhibition of the receptor can lead to dramatic reversal of progression of 
leukemia, although sometimes limited by the development of tumor resistance caused by mutations in the 
kinase. Bosutinib was the fourth BCR-ABL tyrosine kinase receptor inhibitor approved for use in cancer 
chemotherapy (after imatinib, dasatinib and nilotinib) and, like many of the BCR-ABL tyrosine kinase 
inhibitors, also has some activity against the abnormal tyrosine kinase (c-Kit) that is found in gastrointestinal 
stromal tumors (GIST). Bosutinib also has activity against the receptors for platelet derived growth factor 
(PDGF) and vascular endothelial growth factor (VEGF). Bosutinib received approval for use in the United States 
in 2012. Current indications are for adult patients with Philadelphia chromosome-positive CML in the chronic, 
accelerated or blast stages and with resistance or intolerance to previous therapy. Bosutinib is available in tablets 
of 100 and 500 mg under the brand name Bosulif. The typical dose is 500 mg orally once daily, with dose 
adjustment based upon tolerance and efficacy. Side effects include fatigue, nausea, diarrhea, abdominal pain, 
thrombocytopenia, anemia, fever and rash. Uncommon, but potentially severe side effects include 
hypersensitivity reactions, infections and bone marrow suppression.

Hepatotoxicity
In large clinical trials of bosutinib, elevations in serum aminotransferase levels were common, occurring in up to 
58% of bosutinib treated patients. Values greater than 5 times the upper limit of normal (ULN) occurred in 4% 
to 19% of bosutinib recipients (and 3% of imatinib treated subjects). These abnormalities were usually 
asymptomatic, but led to discontinuation of therapy in up to 2% of treated patients. In addition, there have been 
isolated reports of clinically apparent liver injury attributed to bosutinib therapy, although the frequency of this 



outcome and the clinical features of the injury have not been well defined. The time to onset has generally been 
within 3 months and the pattern of serum enzyme elevations was usually hepatocellular.

Certainly other tyrosine kinase receptor inhibitors used in the therapy of CML such as imatinib, nilotinib and 
ponatinib have been associated with cases of acute liver injury with jaundice. With these agents, the liver injury 
typically arises after several months of therapy and the pattern of serum enzyme elevations is typically 
hepatocellular. Immunoallergic features (rash, fever and eosinophilia) and autoantibody formation are usually 
not present.

Reactivation of hepatitis B has been reported with imatinib and nilotinib therapy, but not with bosutinib. 
Reactivation typically occurs in an HBsAg positive person treated with the tyrosine kinase inhibitor for 3 to 6 
months, presenting with jaundice, marked serum aminotransferase elevations and an increase in HBV DNA 
levels. Reactivation of hepatitis B can be severe and fatal instances have been reported after imatinib and 
nilotinib therapy. Screening of patients for HBsAg and anti-HBc is sometimes recommended before starting 
cancer chemotherapy and those with HBsAg offered prophylaxis with oral antiviral agents, such as lamivudine, 
tenofovir or entecavir. Whether reactivation occurs with bosutinib therapy is unclear.

Likelihood score: D (possible uncommon cause of clinically apparent liver injury).

Mechanism of Injury
The cause of liver injury due to bosutinib is not known. Bosutinib is metabolized in the liver largely through the 
CYP 3A4 pathway and liver injury may be related to production of a toxic intermediate. Bosutinib is susceptible 
to drug-drug interactions with medications that are metabolized by CYP 3A4 or induce or inhibit CYP 3A4 
activity.

Outcome and Management
The product label for bosutinib recommends monitoring liver tests monthly for the first 3 months of treatment 
and as clinically indicated therafter. Serum aminotransferase elevations above 5 times the upper limit of normal 
(if confirmed) and any elevation associated with jaundice or symptoms should lead to dose reduction or 
temporary cessation. In some situations, therapy can be restarted, particularly with concurrent prednisone (10 to 
20 mg daily). In patients with clinically apparent liver injury and jaundice, restarting therapy should be done 
with caution. There does not appear to be cross reactivity in risk for hepatic injury between bosutinib and other 
tyrosine kinase inhibitors and, in some situations, switching to another BCR-ABL inhibitor may be appropriate. 
In using this medication, other potentially hepatotoxic agents should be avoided.

Drug Class: Antineoplastic Agents, Protein Kinase Inhibitors

Other Drugs in the Subclass, Chronic Myeloid Leukemia Agents: Dasatinib, Imatinib, Nilotinib, Omacetaxine, 
Ponatinib

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Bosutinib – Bosulif®

DRUG CLASS

Antineoplastic Agents

Box continues on next page...
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Box continued from previous page.

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
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