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A bs tr ac t

Background

Lapatinib, a tyrosine kinase inhibitor of human epidermal growth factor receptor 
type 2 (HER2, also referred to as HER2/neu) and epidermal growth factor receptor 
(EGFR), is active in combination with capecitabine in women with HER2-positive 
metastatic breast cancer that has progressed after trastuzumab-based therapy. In 
this trial, we compared lapatinib plus capecitabine with capecitabine alone in such 
patients.

Methods

Women with HER2-positive, locally advanced or metastatic breast cancer that had 
progressed after treatment with regimens that included an anthracycline, a taxane, 
and trastuzumab were randomly assigned to receive either combination therapy 
(lapatinib at a dose of 1250 mg per day continuously plus capecitabine at a dose of 
2000 mg per square meter of body-surface area on days 1 through 14 of a 21-day cycle) 
or monotherapy (capecitabine alone at a dose of 2500 mg per square meter on days 
1 through 14 of a 21-day cycle). The primary end point was time to progression, 
based on an evaluation by independent reviewers under blinded conditions.

Results

The interim analysis of time to progression met specified criteria for early reporting 
on the basis of superiority in the combination-therapy group. The hazard ratio for 
the independently assessed time to progression was 0.49 (95% confidence interval, 
0.34 to 0.71; P<0.001), with 49 events in the combination-therapy group and 72 
events in the monotherapy group. The median time to progression was 8.4 months 
in the combination-therapy group as compared with 4.4 months in the monotherapy 
group. This improvement was achieved without an increase in serious toxic effects 
or symptomatic cardiac events.

Conclusions

Lapatinib plus capecitabine is superior to capecitabine alone in women with HER2-
positive advanced breast cancer that has progressed after treatment with regimens that 
included an anthracycline, a taxane, and trastuzumab. (ClinicalTrials.gov number, 
NCT00078572.)
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Metastatic breast cancer is the 
leading cause of death from cancer 
among women worldwide, accounting 

for more than 400,000 deaths per year.1 Women 
with breast cancer that overexpresses human epi-
dermal growth factor receptor type 2 (HER2, also 
referred to as HER2/neu) are at greater risk for 
disease progression and death than women whose 
tumors do not overexpress HER2.2 Therapeutic 
strategies have been developed to block HER2 
signaling pathways in order to improve the treat-
ment of this cancer. Trastuzumab (Herceptin, 
Genentech), a recombinant, humanized, mono-
clonal antibody that binds to the extracellular 
domain of the HER2 protein, is a key component 
in the treatment of metastatic and early-stage 
HER2-positive breast cancer.3-7

Metastatic breast cancer eventually develops 
resistance to trastuzumab,8,9 and in some women, 
the cancer recurs after adjuvant therapy.6,7 For 
these reasons, there is a need for alternatives to 
block HER2 signaling. Lapatinib (Tykerb, Glaxo
SmithKline) is an orally active small molecule that 
inhibits the tyrosine kinases of HER2 and epider-
mal growth factor receptor type 1 (EGFR). In 
preclinical studies, lapatinib was not cross-resis-
tant with trastuzumab.10-12 The clinical activity of 
lapatinib in combination with capecitabine has 
been shown in women with HER2-positive breast 
cancer that progressed while they were receiving 
trastuzumab. The adverse-event profile of the 
combination therapy was similar to that of each 
drug individually, without relevant pharmacoki-
netic interactions at the recommended dose and 
schedule of the combination therapy (lapatinib at 
a dose of 1250 mg daily and capecitabine at a dose 
of 2000 mg per square meter of body-surface area 
daily on days 1 through 14 of a 21-day cycle).13

We conducted a phase 3, randomized, open-
label study comparing lapatinib plus capecitabine 
with capecitabine alone in women with progres-
sive, HER2-positive, locally advanced or metastatic 
breast cancer who had previously been treated 
with a minimum of an anthracycline, a taxane, 
and trastuzumab.

Me thods

Patients

Eligible patients had HER2-positive, locally ad-
vanced breast cancer (a T4 primary tumor and 
stage IIIB or IIIC disease) or metastatic breast can-

cer that had progressed after treatment with regi-
mens that included an anthracycline, a taxane, 
and trastuzumab. The HER2 status was consid-
ered positive if the local institution reported grade 
3+ staining intensity (on a scale of 0 to 3) by means 
of immunohistochemical analysis or grade 2+ 
staining intensity by means of immunohistochem-
ical analysis with gene amplification on fluores-
cence in situ hybridization. Previous therapies had 
to include, but were not limited to, at least four 
cycles of regimens that included an anthracycline 
and a taxane (two cycles if the disease progressed 
while the woman was receiving therapy) admin-
istered concurrently or separately as adjuvant ther-
apy or for metastatic disease. Previous treatment 
with trastuzumab, alone or in combination with 
chemotherapy for locally advanced or metastatic 
disease, for at least 6 weeks was required. Women 
previously treated with capecitabine were ineli-
gible; previous therapy with fluorouracil was per-
mitted. Patients were required to have measurable 
disease according to the Response Evaluation Cri-
teria in Solid Tumors (RECIST), with the criteria 
modified to include lesions that were 15 to 19 mm 
in diameter as assessed by means of methods oth-
er than spiral computed tomography (CT)14; an 
Eastern Cooperative Oncology Group (ECOG) per-
formance status of 0 or 1; a left ventricular ejec-
tion fraction (LVEF) within the institution’s nor-
mal range; a life expectancy of at least 12 weeks; 
and adequate renal, hepatic, and hematologic func-
tion. Women with central nervous system (CNS) 
metastases were eligible if they were clinically 
stable for at least 3 months after the discontinu-
ation of corticosteroid and anticonvulsant therapy. 
Women with preexisting heart disease or condi-
tions that could affect gastrointestinal absorption 
were ineligible.

The institutional review board for each partici-
pating institution approved the study protocol. 
All patients gave written informed consent.

Study Design

In this open-label study, women were randomly 
assigned in a 1:1 ratio to receive lapatinib plus 
capecitabine or capecitabine alone. Randomiza-
tion in permuted blocks of six women was per-
formed within strata defined according to disease 
stage and the presence or absence of visceral dis-
ease. The combination regimen consisted of lapa-
tinib at a dose of 1250 mg daily, 1 hour before 
or after breakfast, on a continuous basis, and 
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