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OVERVIEW

Introduction

Nilotinib is a selective tyrosine kinase receptor inhibitor used in the therapy of chronic myelogenous leukemia.
Nilotinib therapy is associated with transient elevations in serum aminotransferase levels and rare instances of
clinically apparent acute liver injury.

Background

Nilotinib (nye loe' ti nib) is a selective inhibitor of the abnormal tyrosine kinase receptor known as BCR-ABL,
formed by the reciprocal translocation between chromosome 9 and 22, which creates the Philadelphia
chromosome that is associated with chronic myelogenous leukemia (CML). The BCR-ABL tyrosine kinase
receptor is constitutively expressed in leukemic cells and causes unregulated cell growth and proliferation.
Nilotinib is a specific inhibitor of BCR-ABL and structurally related to imatinib. Like imatinib, nilotinib also
blocks the tyrosine kinase activity of the abnormal tyrosine kinase (cKit) that is found in gastrointestinal stromal
tumors (GIST) and platelet derived growth factor (PDGF), which is commonly mutated in renal cell carcinoma.
Nilotinib received approval for use in the United States in 2007 for treatment of Philadelphia chromosome-
positive CML resistant to or intolerant of prior treatment that included imatinib. Indications were subsequently
expanded to include newly diagnosed cases of CML in the chronic phase. Nilotinib is available in capsules of 150
and 200 mg under the brand name Tasigna. The recommended initial dose is 400 mg by mouth twice daily, with
dose modification based upon tolerance. Side effects are common and include fatigue, diarrhea, anorexia, skin
discoloration, rash, hand-foot syndrome, edema, muscle cramps, arthralgias, headache, abdominal discomfort,
anemia, cough and pruritus. Uncommon side effects include QT interval prolongation, heart failure,
pancreatitis, tumor lysis syndrome and renal failure.

Hepatotoxicity

Elevations in serum aminotransferase levels are common during nilotinib therapy, occurring in up to 70% of
patients, but rising to greater than 5 times the upper limit of normal (ULN) in only 4% to 9% of recipients. These
abnormalities are usually asymptomatic. If levels are markedly elevated (ALT or AST persistently greater than 5
times ULN or bilirubin more than 3 times ULN), dose adjustment or temporary discontinuation and restarting
at a lower dose is recommended. In high doses, nilotinib is also associated with elevations in serum bilirubin,
but these are largely in the indirect (unconjugated) fraction and are not associated with serum enzyme elevations
or symptoms, resolving with dose adjustment or discontinuation. The majority of patients with marked bilirubin
elevations on nilotinib therapy have underlying Gilbert Syndrome. There has been only a single published case
report of clinically apparent liver injury attributed to nilotinib, but it has been used in a restricted population of
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patients for a relatively short period of time. The latency to onset was 2 months and the pattern of injury was
hepatocellular initially, but evolved into a severe and prolonged cholestatic hepatitis. The product label does
mention hepatitis and jaundice as reported adverse events. Severe tumor lysis syndrome with multiorgan
including hepatic failure can occur with nilotinib but is rare. In addition, most other tyrosine kinase receptor
inhibitors have been linked to rare instances of clinically apparent liver injury, usually arising after 1 to 8 weeks
of treatment and presenting with a hepatocellular or mixed pattern of serum enzyme elevations. Immunoallergic
and autoimmune features are uncommon. The liver injury can be severe and lead to acute liver failure. Routine
monthly monitoring of liver tests during therapy with tyrosine kinase receptor inhibitors is recommended.

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

Mechanism of Injury

The cause of the liver injury due to nilotinib is unknown. Nilotinib is metabolized in the liver largely by the
cytochrome P450 system, and liver injury may be due to accumulation of a toxic intermediate or from a drug-
drug interaction with other medications.

Outcome and Management

Serum aminotransferase elevations above 5 times the upper limit of normal (if confirmed) should lead to dose
reduction or temporary cessation. Cross reactivity of the hepatic injury with other tyrosine kinase inhibitors is
not common, but can occur. 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: Bosutinib, Dasatinib, Imatinib, Omacetaxine,
Ponatinib

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Nilotinib - Tasigna®

DRUG CLASS

Antineoplastic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH


https://www.ncbi.nlm.nih.gov/books/n/livertox/AntineoplasticAgents/
https://www.ncbi.nlm.nih.gov/books/n/livertox/ProteinKinaseInhibit/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Bosutinib/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Dasatinib/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Imatinib/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Omacetaxine/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Ponatinib/
https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Nilotinib

Nilotinib

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Nilotinib 641571-10-0 C28-H22-F3-N7-O
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(53 year old woman with CML developed fever and leg pains soon after starting imatinib with mild increases in
ALT and Alk B, improving on stopping but then developing jaundice 2 months after initiating nilotinib therapy
[bilirubin ~ 10 rising to 35 mg/dL, ALT 2000 U/L, Alk P not given, biopsy showing severe cholestatic hepatitis],

with prolonged jaundice and incomplete resolution when seen 6 months later [bilirubin 1.5 mg/dL, ALT 47 U/L,
Alk P 175 U/L]).
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liver test abnormalities during therapy, five major factors being [1] the severity of the liver injury, [2] the
presence of cirrhosis or a liver transplant, [3] the degree of response to the kinase inhibitor, [4] whether other
drugs may have contributed, and [5] the presence of hepatitis virus infection and risk of reactivation).
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