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Abstract

Lapatinib is an inhibitor of the tyrosine kinases of human
epidermal growth factor receptor type 2 (HER2) and
epidermal growth factor receptor type 1, with clinical
activity in HER2-positive metastatic breast cancer. We
present here a 60 year-old patient with metastatic breast
cancer who presented with jaundice and increased serum
aminotransferase levels and who had been treated
with lapatinib for the previous 14 days. Laboratory
tests excluded other causes of acute liver injury. Liver
biopsy revealed lesions compatible with drug-induced
hepatotoxicity. Bilirubin and liver enzymes returned to
normal within three months of lapatinib discontinuation.
Lapatinib should be included among the causes of drug-
induced hepatitis.
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INTRODUCTION

Metastatic breast cancer is the leading cause of death from
cancer among women wortldwide!. The overexpression of
human epidermal growth factor receptor type 2 (HER2)
predisposes patients to a greater risk for disease progression
and death than women whose tumors do not overexpress
HER2?. Therapeutic approaches to block HER2 signaling
pathways include both trastuzumab (a recombinant, hu-
manized, monoclonal antibody that binds to the extracel-
lular domain of the HER2) and lapatinib. Lapatinib is an
orally administered small molecule that inhibits the tyrosine
kinases of HER2 and epidermal growth factor receptor
type 1 (EGFR). A number of studies have shown that
lapatinib has clinical activity in patients with HER2-positive
breast cancer, with a significant reduction in the risk of dis-
ease progressionm. Lapatinib is generally well tolerated and
the most common treatment-related adverse events include
rash, diarrhea, and nausea'”.

We report here a case of advanced breast cancer treat-
ed with lapatinib with drug induced hepatitis. Upon dis-
continuation of lapatinib, levels of serum aspartate amino
transferase (SGOT) and serum alanine amino transferase

(SGPT) declined progressively.

CASE REPORT

A 60 year-old woman presented with metastatic breast
cancer in the lung, Three years catlier she was diagnosed
with invasive ductal adenocarcinoma of the right breast
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Figure 1 Photomicrograph. A: Areas of bridging necrosis (HE x 200); B: Areas of centrilobular hepatocellular dropout, hemorrhage and macrophages (HE x 200).

(pT1cNOMO). Immunohistochemistry was positive for
estrogen (70% positive cells), progesterone (2% posi-
tive cells) receptors and for HER-2. She was treated with
lumpectomy and axillary lymph node dissection. Subse-
quently she received adjuvant chemotherapy (four cycles
of epirubicin/cyclophosphamide followed by 4 cycles of
paclitaxel) and treatment with the monoclonal antibody
trastuzumab for one year. Furthermore, radiotherapy was
given to the entire breast as an adjunct to breast conserva-
tion treatment and hormonal therapy with the aromatase
inhibitor exemestane was started. She remained free of
disease for three years.

In terms of periodic reassessment, the patient had a
computed tomogtraphy (CT) of the chest in January 2010
and was found to have three nodules in the right lung
compatible with metastatic sites. A CT of the brain and
abdomen showed no abnormalities and a mammogram of
both breasts and a bone scan were also normal. According
to laboratory data, there were no abnormal values.

The patient commenced therapy with capecitabine (1000
mg/m” twice daily, day 1-14) and lapatinib (1250 mg/d),
while exemestane was discontinued after two and a half
years of continuous administration. After ten days, capeci-
tabine was discontinued due to grade 2 diarrhea and the
patient continued to receive lapatinib only.

Two weeks later, the patient developed jaundice with-
out any other clinical signs such as asthenia or prutritus and
she was evaluated in the Department of Clinical Oncology.

Physical examination was unremarkable except for jaun-
dice and mild hepatomegaly. Laboratory results showed:
SGPT 583 U/L units (normal range: 5-45), SGOT 457 U/L
(normal range: 5-40), ALP 348 U/L (normal limits < 270),
g-glutamyl transpeptidase 213 U/L (normal range: 10-55),
total bilirubin 4.1 mg/dL (normal range: 0-1.5), LDH
305 units (normal range: 100-240), total protein 6.4 g/dL
(normal range: 6-8.4), albumin 3.7 g/dL (normal range:
3.4-5), white blood cells 7500/mm’, Hb 12.8 g/dL., Hct
38.8%, platelets 118000/ mm’ and international normalized
ratio-1.14 (normal range: 0.8-1.2). Other blood chemistry
results, including glucose, cholesterol, triglycerides, serum
amylase, uric acid, creatinine, BUN, Na, K, Ca as well as
urinalysis were normal.

Serology tests for hepatitis A, B, and C viruses were
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negative. Immune serology was also negative for ANA,
anti-DNA, c-ANCA, p-ANCA, antismooth muscle, and
antimitochondrial antibodies. Furthermore, thyroid hor-
mone tests, al-antitrypsin, IgG, IgA, IgM and blood ceru-
loplasmin levels were within normal limits.

Abdominal ultrasound demonstrated an increased-
sized liver with non-homogeneous and diffuse echogenici-
ty, without biliary tract abnormalities. Normal blood flow
was seen in the portal vein, hepatic artery, hepatic veins,
and inferior vena cava. A new abdominal CT showed
hepatomegaly without biliary tract obstruction.

Fifteen days after the clinical evolution, a liver biopsy
was performed and showed necrosis of contiguous he-
patocytes in portal-to-portal and portal-to-central fashion
(bridging necrosis). Foci of severe hemorrhage and hepa-
tocellular dropout around the centrilobular areas were also
demonstrated (Figure 1). Eosinophils were observed in
more than twelve portal spaces without granulomas.

The patient was not taking other concomitant hepato-
toxic medications, herbal or dietary supplements and did
not have any underlying liver dysfunction, chronic hepati-
tis or alcohol use history.

Lapatinib was discontinued and both the patient’s
jaundice and liver function tests gradually improved and
returned to normal range within 3 mo (Table 1).

DISCUSSION

Lapatinib combined with capecitabine has been approved
for the treatment of patients with HER-2 positive meta-
static breast cancer improving median time to disease
progressionm.

Furthermore, recent studies suggest that single-agent
lapatinib has clinical activity with manageable toxicity in
HER2-overexpressing breast cancer that progressed on
trastuzumab-containing therapy™”. The fact that lapatinib
inhibits EGFR signaling may also contribute to its activity
in the context of refractory HER2-positive breast cancer.

No significant liver dysfunction has been recorded to
lapatinib administration in any daily dose (500-1600 mg) in
many phase T and 1T studies™. Hence, grade 3 and 4 liver
toxicity with elevations in transaminases are uncommon
after single agent lapatinib administration and only one out
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SGPT (U/L) SGOT (U/L) ALP (U/L) GGT (U/L) TBIL (mg/dL)
Baseline (before initiation of capecitabine/lapatinib) 24 21 120 11 0.8
Ten days later (capecitabine discontinuation due to diarrhea) 30 22 110 20 0.7
Two weeks after capecitabine discontinuation (lapatinib discontinuation) 583 457 348 213 41
Two weeks after lapatinib discontinuation 481 589 310 294 11.8
1 mo after lapatinib discontinuation 260 238 318 160 2.7
2 mo after lapatinib discontinuation 229 180 298 140 2.3
3 mo after lapatinib discontinuation 44 36 246 42 0.9

SGPT: Serum glutamic pyruvic transaminase; SGOT: Serum glutamic oxaloacetic transaminase; ALP: Alcaline phosphatase; GGT: Gamma-glutamy] trans-

peptidase; TBIL: Total Bilirubin.

of 37 patients experienced grade 3 elevation of transami-
nases in a phase II trial in patients with brain metastases
from HER-2 positive breast cancer”.

Lapatinib is predominantly metabolized in the liver zia
the cytochrome P450 system, by the enzyme P450 3A4
and < 2% of the drug is excreted unchanged in urine.

Concurrent administration of the strong CYP3A4
inhibitor ketoconazole increases the lapatinib area under
the curve and prolongs the ti/2. For this reason, strong
inhibitors of CYP3A4, including grapefruit juice, should
be avoided, as they may increase plasma concentrations of
lapatinib and thus lapatinib toxicity'”.

Furthermore, it can be assumed that polymorphisms
of the CYP3A4 gene may affect lapatinib dispositionm.
However, pharmacogenomical studies on the same gene
did not show any correlation between gene polymorphisms
and commonly observed toxicities such as exanthema
or diarthea caused by the use of etlotinib, an epidermal
growth factor receptor tyrosine-kinase inhibitor" .

The patient described in our case developed severe he-
patic enzyme disturbances during lapatinib treatment and
liver biopsy showed acute drug-induced hepatitis.

The patient did not take any other drug except lapa-
tinib and recovered when the treatment was discontinued.
There was no evidence of viral or autoimmune hepatitis
or any other cause of hepatitis. Hepatic enzymes normal-
ized rapidly after discontinuation of lapatinib.

The time to onset of jaundice and laboratory test
abnormalities as well as the time and course of recovery,
while the patient did not receive other medications, led us
to support the idea that lapatinib is the most likely cause of
hepatic injury. Exemestane appears not to be an important
risk factor for the development of hepatitis because this
medication was administered for two and a half years, with-
out any clinical symptoms or abnormal laboratory tests.

Based on the fact that capecitabine was stopped only
two weeks before the onset of symptoms, it was neces-
sary to assesss the likelihood of the agent being causative.
Capecitabine has not been implicated in hepatocellular
injury and hepatitis with the specific histological features.
Furthermore in order to confirm that liver injury was due
to lapatinib, we used the Roussel Uclaf Causality Asses-
ment Method, a scoring system which assigns attribu-
tion for drug-induced liver injury"". The summed points
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grouped lapatinib into highly probable category, confirm-
ing our suggestion.

Our case demonstrates the potential risk of develop-
ing toxic hepatitis during treatment with lapatinib.

To conclude, to our knowledge this is the first case
of acute drug-induced hepatitis secondary to lapatinib.
Given that lapatinib is now often used in the treatment of
HER-2 positive advanced breast cancer, it is mandatory
for medical oncologists to be aware of this potential side
effect in clinical practice.
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