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OVERVIEW

Introduction
Ixazomib is a small molecule proteasome inhibitor that is used in combination with other antineoplastic agents 
to treat refractory multiple myeloma. Ixazomib is associated with a low rate of serum enzyme elevations during 
treatment and to rare instances of clinically apparent, acute liver injury.

Background
Ixazomib (ix az' oh mib) is an orally available, small molecule inhibitor of the 26S proteasome, the intracellular 
complex that degrades proteins involved in cell signaling and cell cycle regulation. Blocking proteasome activity 
prevents activation of factors involved in cell growth and resistance to chemotherapy induced apoptosis, thereby 
leading to cancer cell death. Preclinical studies in vitro and in vivo suggested that ixazomib had activity against 
several hematologic malignancies. Clinical trials of the addition of ixazomib to lenalidomide and dexamethasone 
in patients with multiple myeloma showed improvements in progression free survival. Ixazomib given in 
combination with lenalidomide and dexamethasone received approval for use in the United States in 2015 for 
therapy of refractory multiple myeloma. Ixazomib is available in capsules of 2.3, 3 and 4 mg under the brand 
name Ninlaro. The recommended starting dose is 4 mg orally on days 1, 8 and 15 of 28-day cycles of 
lenalidomide and dexamethasone. A lower daily dose (3 mg) is recommended for patients with renal or hepatic 
impairment. Common side effects include nausea, diarrhea, constipation, anorexia, fatigue, peripheral edema, 
thrombocytopenia, neutropenia, anemia peripheral neuropathy, rash and fever. Uncommon, but potentially 
severe side effects include peripheral neuropathy, bone marrow suppression, thrombocytopenia, severe diarrhea 
and dehydration and embryo-fetal toxicity.

Hepatotoxicity
In large clinical trials of ixazomib combined with lenalidomide and dexamethasone, elevations in serum 
aminotransferase levels were common, occurring in ~10% of patients. However, values greater than 5 times the 
upper limit of normal (ULN) were rare, occurring in <1% of recipients. Cases of clinically apparent liver injury 
including acute liver failure have been reported in patients receiving ixazomib, however in many instances 
multiple concomitant medications were being taken and the specific role of ixazomib in causing the liver injury 
was not always clear. The clinical features of cases of liver injury attributed to ixazomib have not been defined in 
any detail. Hepatotoxicity is listed as a warning in the product label for ixazomib and monitoring of serum 
enzymes during treatment is recommended.

Likelihood score: E* (unproven but suspected cause of clinically apparent liver injury).



Mechanism of Injury
The mechanism of liver injury accounting for serum enzyme elevations and hepatic toxicity during ixazomib 
therapy is not known, but may be a direct effect of inhibition of hepatic proteasome activity. Ixazomib is 
metabolized in the liver largely through the CYP 3A4 pathway and liver injury may be related to production of a 
toxic intermediate. Ixazomib is susceptible to drug-drug interactions with agents that are strong inhibitors or 
inducers hepatic CYP 3A activity.

Outcome and Management
Serum aminotransferase elevations above 5 times the upper limit of normal (if confirmed) should lead to dose 
reduction or temporary cessation. Clinically apparent liver injury should prompt immediate interruption of 
ixazomib therapy. Cases of hepatic failure attributed to ixazomib have been described, but no instance of chronic 
hepatitis or vanishing bile duct syndrome. The product label for ixazomib recommends monitoring of "hepatic 
enzymes" during treatment. There is little information on cross reactivity in risk for hepatic injury between 
ixazomib and other cancer chemotherapeutic agents including the tyrosine kinase inhibitors and other 
proteasome inhibitors such as carfilzomib and bortezomib but, because of the differences in chemical structure, 
there is little reason to suggest that there might be.

Drug Class: Antineoplastic Agents, Protein Kinase Inhibitors

Related Drugs: Bortezomib, Carfilzomib, Lenalidomide

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Ixazomib – Ninlaro®

DRUG CLASS

Antineoplastic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY 

NO.
MOLECULAR 
FORMULA

STRUCTURE

Ixazomib 1072833-77-2 C14-H19-B-Cl2-
N2-O4
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