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OVERVIEW

Introduction

Lapatinib is a small molecule inhibitor of several tyrosine kinase receptors involved in tumor cell growth that is
used in the therapy of advanced breast cancer and other solid tumors. Lapatinib therapy is associated with
transient elevations in serum aminotransferase levels and rare instances of clinically apparent acute liver injury.

Background

Lapatinib (la pa’ ti nib) is a selective inhibitor of two tyrosine kinase receptors which are associated with tumor
growth and angiogenesis. Lapatinib has special activity against the epidermal growth factor receptor (EGFR) and
the human epidermal group factor receptor-2 (HER2). Tyrosine kinase receptors are often mutated and over
expressed in cancer cells, causing unregulated cell growth and proliferation. Lapatinib is one of several tyrosine
kinase inhibitors that have been introduced into cancer chemotherapy and are specially directed at molecular
abnormalities that occur in cancer cells. Inhibition of these receptors can lead to dramatic reversal of progression
the cancer, although the efficacy is sometimes limited by the development of tumor resistance caused by
mutations in the kinase. Lapatinib received approval for use in the United States in 2007 for treatment of
patients with advanced or metastatic breast cancer whose tumors over express HER2 to be used in combination
with capecitabine. Indications have been broadened since then to include its combination with letrozole in
women with advanced breast cancer in whom hormonal therapy is indicated. Lapatinib is available in tablets of
250 mg generically and under the brand name Tykerb. The typical dose of lapatinib in combination with
capecitabine is 1,250 once daily in cycles of 21 days and when combined wtih letrozole is 1,500 mg given once
daily continuously. Side effects include rash, diarrhea, nausea, vomiting, fatigue, hand-foot syndrome and
pruritus. Rare, but potentially severe adverse events include interstitial lung disease, cardiovascular
complications, hypersensitivity reactions and embryo fetal toxicity.

Hepatotoxicity

Elevations in serum aminotransferase levels are common during lapatinib therapy, occurring in up to half of
patients. Values greater than 5 times the upper limit of normal (ULN) occur in 2% to 6% of patients but are
usually transient and asymptomatic. Dose adjustments or temporary discontinuations are rarely required for
liver test abnormalities.

Since its introduction into clinical use, lapatinib has been linked to several cases of clinically apparent acute liver
injury. The clinical features of injury have not been well defined, but the onset is usually within 1 to 3 months of
starting lapatinib and the pattern of serum enzyme elevations is typically hepatocellular or mixed (Case 1).
Sufficent numbers of reports of liver injury have been made to the Food and Drug Administration such that
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lapatinib is listed as having hepatotoxicity that can be fatal. The frequency of serious liver injury is estimated to
be 0.2%, but is likely higher. Immunoallergic and autoimmune features are uncommon, although genetic studies
suggest that lapatinib hepatotoxicity is linked to specific HLA alleles. Most instances are self-limited, but several
cases of acute liver failure have been reported with tyrosine kinase receptor inhibitors including imatinib,
sunitinib, lapatinib, gefitinib and erlotinib. Recurrence of injury is common with reexposure but may not occur
upon switching to another kinase receptor inhibitor.

Likelihood score: B (likely cause of clinically apparent acute liver injury).

Mechanism of Injury

The clinical and genetic findings associated with acute liver injury from the tyrosine kinase receptor inhibitors
suggest that it is immune mediated. Lapatinib is metabolized in the liver largely through the CYP 3A4 and CYP
3A5 pathways, and liver injury may be due to production of a toxic or immunogenic intermediate. Genetic
analyses have shown a close correlation of lapatinib liver injury with the HLA alleles DQA1*02:01 and
DRB1*07:01. In large retrospective analyses of trials of lapatinib in early stage breast cancer, ALT elevations
above 5 times ULN occurred in 7.7% of DRB1*07:01 carriers versus 0.5% of controls.

Outcome and Management

Serum aminotransferase elevations above 5 times the upper limit of normal (if confirmed) should lead to dose
reduction or temporary cessation. There does not appear to be cross reactivity of the hepatic injury among the
tyrosine kinase receptor inhibitors and, in some situations, switching to another inhibitor may be appropriate. In
using lapatinib, other potentially hepatotoxic agents should be avoided.

Drug Class: Antineoplastic Agents, Protein Kinase Inhibitors

CASE REPORT

Case 1. Acute hepatitis due to lapatinib.

[Modified from: Peroukides S, Makatsoris T, Koutras A, Tsamandas A, Onyenadum A, Labropoulou-Karatza C,
Kalofonos H. Lapatinib-induced hepatitis: a case report. World ] Gastroenterol 2011; 17: 2349-52. PubMed
Citation]

A 60 year old woman with metastatic, HER2-positive breast cancer was treated with lumpectomy and axillary
lymph node dissection followed by local irradiation, several cycles of adjuvant chemotherapy, long term
exemestane and a one year course of trastuzumab. She was free of evidence of disease for three years, but then
was found to have 3 suspicious nodules on computerized tomography (CT) of the chest. Exemestane was
discontinued and she was started on chemotherapy with capecitabine (1000 mg/m2 twice daily) and lapatinib
(1250 mg daily). Capecitabine was stopped after 10 days because of diarrhea, and she was maintained on
lapatinib alone. Two weeks later and four weeks after starting lapatinib, she developed jaundice with few other
symptoms. Physical examination showed hepatomegaly without rash or fever. She denied taking other
medications, a previous history of liver disease or jaundice, risk factors for viral hepatitis or excessive alcohol
use. Laboratory tests showed a total bilirubin of 4.1 mg/dL, ALT 583 U/L, AST 457 U/L, alkaline phosphatase
348 U/L, GGTP 213 U/L and INR 1.14 (Table). Lapatinib was stopped. Tests for hepatitis A, B and C were
negative as were autoantibodies. Abdominal ultrasound and CT scan showed no evidence of biliary obstruction
or hepatic masses. Jaundice deepened for the first 2 weeks after stopping lapatinib. A liver biopsy showed
bridging hepatic necrosis and portal inflammation with eosinophils. Thereafter, she began to improve and all
liver tests were normal in follow up 3 months later.


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/pubmed/21633602
https://www.ncbi.nlm.nih.gov/pubmed/21633602
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Key Points

Medication:
Pattern:
Severity:
Latency:

Recovery:

Other medications:

Lapatinib (1250 mg daily)

Hepatocellular (R=10)

3+ (jaundice, hospitalization)

4 weeks

3 months

Previously, capecitabine, exemestane.

Laboratory Values

Time After Starting Time After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

Pre

10 days

4 weeks
6 weeks
2 months
3 months
4 months

Normal Values

Comment

Pre

Pre

0

2 weeks

1 month
2 months

3 months

24
30
583
481
260
229
44
<45

120
110
348
310
318
298
246
<270

0.8
0.7
4.1
11.8
2.7
2.3
0.9
<1.2

Capecitabine stopped
Lapatinib stopped
Liver biopsy

A moderately severe acute hepatitis occurred a month after starting lapatinib in a woman with metastatic breast
cancer. She was not taking other medications and other causes of liver injury were adequately excluded. Despite
stopping lapatinib at the onset of jaundice, she continued to worsen for several weeks, which prompted a liver
biopsy that was interpreted as consistent with drug induced liver injury. Recovery was somewhat slow, but
complete by 3 months after onset. At the time of this report, there had been no published cases of lapatinib
hepatotoxicity. HLA testing was not reported, but subsequent studies have identified the HLA allele DQA1*02:01
as a major risk factor for lapatinib associated hepatotoxicity, the same allele that was linked to ximelagatran
related liver injury.
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