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OVERVIEW

Introduction

Ixabepilone is a semisynthetic epothilone analogue that acts to stabilize microtubules thereby preventing mitosis
and causing growth arrest in cancer cells. Ixabepilone is approved for use in refractory cases of advanced breast
cancer. Its use is associated with a low rate of serum enzyme elevation, but ixabepilone has not been linked to
cases of clinically apparent liver injury with jaundice.

Background

Ixabepilone (ix" a bep' i lone) is semisynthetic analogue of epothilone B, epothilones being cytotoxic macrolides
that cause cell growth arrest by binding to microtubules and preventing mitosis. Ixabepilone is similar in activity
to taxanes, but differs structurally and is not affected by taxane resistance. Therapy with ixabepilone has been
shown to prolong relapse-free as well as overall survival in women with locally advanced or metastatic breast
cancer that has not responded or has relapsed after standard therapies such as with taxanes, capecitabine and
anthracyclines. Ixabepilone was approved for use in the United States in 2007 and current indications are for
locally advanced or metastatic breast cancer given as monotherapy or in combination with capecitabine after
failure of other treatments. Ixabepilone is available in vials of 15 and 45 mg supplied with diluent under the
brand name Ixempra. The recommended starting dose is 40 mg/m? intravenously [infused over 3 hours] every 3
weeks. Common side effects include peripheral neuropathy, fatigue, muscle and joint pains, stomatitis, diarrhea,
anorexia, weight loss, constipation, hair loss, hand-foot syndrome and myelosuppression. Rare, but potentially
serious side effects include severe peripheral neuropathy, neutropenia, hypersensitivity reactions and fetal
toxicity. Toxicity of ixabepilone is greater in patients with preexisting liver abnormalities which should trigger
use of lower doses when given as monotherapy and avoidance of its use in combination with capecitabine.

Hepatotoxicity

In preregistration controlled trials, serum aminotransferase elevations and other liver test abnormalities were
rarely mentioned. A high proportion of patients treated had mild-to-moderate serum enzyme elevations at the
time of starting ixabepilone, probably because of hepatic metastases and the use of other antineoplastic agents.
During ixabepilone therapy, worsening of serum enzyme elevations occurred in up to 15% of patients, but ALT
elevations above 5 times the upper limit of normal were rare, and there were no reports of severe hepatic adverse
events or discontinuations because of enzyme elevations or clinically apparent liver disease. Nevertheless,
jaundice and acute liver failure as well as elevations in serum ALT, AST, alkaline phosphatase, and bilirubin are
mentioned as occurring in clinical trials in the product label. Since the approval and more widescale use of
ixabepilone, there have been no publications or descriptions of the clinical features of hepatotoxicity with
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jaundice associated with its use. Thus, clinically apparent liver injury probably occurs in a small proportion of
patients receiving ixabepilone, but its relationship with the drug is unclear.

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

Mechanism of Injury

The cause of the liver enzyme elevations that occur during enzalutamide therapy is unknown. Ixabepilone is
extensively metabolized in the liver predominantly by CYP 3A4 and 2D6 and is a strong inducer of CYP 3A4
and a moderate inducer of 2D6. Ixabepilone is susceptible to drug-drug interactions with inhibitors, inducers or
substrates of these microsomal enzymes.

Outcome and Management

The liver injury linked to ixabepilone therapy has been generally mild, consisting of transient and asymptomatic
elevations in serum aminotransferase levels. Ixabepilone has not been linked to cases of acute liver failure,
chronic hepatitis or vanishing bile duct syndrome. There is no information on cross sensitivity to hepatic injury
between ixabepilone and other therapies of advanced or metastatic breast cancer.

Drug Class: Antineoplastic Agents, Breast Cancer Agents
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Ixabepilone — Ixempra®
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Antineoplastic Agents
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Product labeling at DailyMed, National Library of Medicine, NIH
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objective response rate was 42% and most adverse events were "manageable”; no mention of ALT elevations or
hepatotoxicity).

Perez EA, Lerzo G, Pivot X, Thomas E, Vahdat L, Bosserman L, Viens P, et al. Efficacy and safety of ixabepilone
(BMS-247550) in a phase II study of patients with advanced breast cancer resistant to an anthracycline, a
taxane, and capecitabine. ] Clin Oncol 2007; 25: 3407-14. PubMed PMID: 17606974.

(Among 126 patients with advanced, refractory breast cancer treated with ixabepilone [40 mg/m? every 3 weeks]
for 1 to 16 cycles, the objective response rate was 12% and toxicity was "manageable and primarily” mild-to-
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