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One year of complete clinical
response in a metastatic breast cancer
patient treated with a combination of
lapatinib and gemcitabine
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ABSTRACT

The treatment of metastatic breast cancer is chal-
lenging. We recently assisted in the development of
targeted therapies (in combination with chemotherapy
or as monotherapy) that have improved results for se-
lected groups of patients. Lapatinib is a dual tyrosine
kinase inhibitor that has shown efficacy in breast
cancer. Consequently, its use has been approved,
in combination with capecitabine, for the treatment
of disease positive for the human epidermal growth
factor receptor. Here, we present a case of complete
clinical response to a combination of lapatinib and
gemcitabine that was maintained for 1 year.
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1. INTRODUCTION

Metastatic disease ultimately develops in 20%—30%
of all patients with breast cancer. Anthracyclines and
taxanes are increasingly being used as adjuvant treat-
ment early in the course of breast cancer, and they
are the foundation of treatment for metastatic disease.
There is a pressing need for novel therapies, includ-
ing combination therapies, in this setting of drug
resistance or disease progression after anthracycline
and taxane therapy. Alternatives to anthracyclines are
also greatly needed.

Epidermal growth factor receptors 1 (EGFR) and
2 [#ER2 (ErbB2)] are members of the type 1 receptor
tyrosine kinase family and have been key targets for
cancer therapy because of their overexpression in
a variety of neoplastic tissues !. When ligands bind
to type 1 receptors, dimerization occurs, causing a
conformational change in the receptor that activates
the kinase domain and results in autophosphoryla-
tion and initiation of divergent signal transduction
cascades 2. Although HER2 is generally thought to lack
a high-affinity ligand, it participates in signalling by

heterodimerization with ligand-bound members of
the type 1 receptor family. Signalling by EGFrR and
HER2 is known to occur through the ras pathway,
stimulating cell division 3, and through the phospho-
inositide 3 kinase (P13k) pathway, resulting in cell
growth and survival !. Because these effects on cell
growth and survival depend on the catalytic activity
of EGFR and HER2, it is thought that inhibition of this
activity might provide a therapeutic opportunity for
patients with tumours expressing elevated levels of
EGFR and HER2.

Lapatinib is a small-molecule competitive in-
hibitor of tyrosine kinases that binds reversibly to
the cytoplasmic adenosine triphosphate binding site
in the kinase domains of EGFR and HER2, thereby
inhibiting receptor phosphorylation—that is, activa-
tion 4. Lapatinib induces growth arrest or apoptosis
in EGFR- and HER2-dependent tumour cell lines. This
marked inhibition of EGFrR1 and HER2 results in the
inhibition of mitogen-activated protein kinase and
Akt kinase. In fact, experimental evidence sug-
gests that lapatinib may be superior to EGFR-specific
tyrosine kinase inhibitors in inhibiting pi13K in vitro
and in vivo. Complete inhibition of activated Akt in
HER2-overexpressing cells correlated with a strong
increase in apoptosis . These observations were also
reproduced in vivo in human tumour xenografts %7,
Lapatinib’s inhibition of Akt may be of therapeutic
interest as monotherapy or as an enhancer of the
antitumour activity of chemotherapeutics for which
Akt may mediate chemoresistance.

2. CASE REPORT

A 62-year-old woman who had been diagnosed with
cancer in the right breast was seen because of pain in
her right arm and the presence of a right axillary mass,
which she had noticed a month before the consulta-
tion, in September 2007.

On physical examination, we found a mass of
30x50 mm in the right breast and a right axillary mass
that could not be measured. Homolateral supraclavicu-
lar lymph nodes of 40x50 mm were also detected.
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Breast echography revealed a 29-mm mass with
microcalcifications in the upper external quadrant and
a lymph node conglomerate. The breast was biopsied.
The pathology study showed a high-grade infiltrat-
ing ductal carcinoma, negative for the estrogen and
progesterone receptors (ER—/PR—), and positive for
HER2 (+++). Magnetic resonance imaging detected a
28%26x20-mm lesion in the upper exterior quadrant
and another lesion of 30%21 mm in the lower exterior
quadrant of the right breast, and multiple right axil-
lary lymph nodes. Neither computed tomography (cT)
imaging nor a bone scan found lesions suspicious for
metastatic dissemination.

The patient received chemotherapy (doxorubicin
60 mg/m? and yclophosphamide 600 mg/m?) every
21 days, with 4 cycles planned. That treatment was
followed by docetaxel 75 mg/m? with trastuzumab
8 mg/kg (first dose) and 6 mg/kg in subsequent admin-
istrations, every 21 days, for a total of 4 cycles. The
cT imaging performed after chemotherapy revealed a
partial response of the axillary metastases. Physical
examination did not reveal any breast tumour.

After treatment completion, this patient was sent
to surgery. In January 2008, a mastectomy with lymph
node dissection was performed. Pathology findings
described a 4-mm infiltrating ductal carcinoma
only. Of the 6 nodes resected with extension to the
perinodal tissues, metastases were found in 5. The
patient continued with 6 mg/kg trastuzumab every 3
weeks. She did not receive adjuvant radiotherapy.

In March 2008, the patient detected a right sub-
scapular tumour and growth of the supraclavicular
and right axillary lymph nodes. At that time, she
came to our hospital, and we performed a pathol-
ogy review.

Physical examination revealed a right supra-
clavicular mass measuring 5040 mm, a right sub-
scapular mass measuring 30x40 mm, and enlarge-
ment of some right axillary lymph nodes measuring
up to 20 mm.
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Neck—thorax and abdominal cT imaging re-
vealed right supraclavicular adenopathies up to
14 mm, a subcutaneous periscapular nodule of
14 mm, and two smaller nodules (Figure 1, left
panel). The bone scan did not reveal bone dissemi-
nation. The patient’s performance status (ps) was
established at 2, and a biopsy of the supraclavicular
lymph node confirmed metastatic breast dissemina-
tion positive for HER2 (+++) and moderate (35%)
for EGrr (Figure 2).

The patient was considered to have progressive
disease with primary resistance to trastuzumab. After
discussing treatment options with her, we decided
to offer daily lapatinib 1250 mg to be taken orally

FIGURE 1~ Computed tomography (ct) imaging. Left panel: Time of con-
sultation, March 2008. Right panel: After treatment, in July 2008.
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FIGURE 2 (A) Positivity (+++) for the human epidermal growth factor receptor 2 (HER2). (B) Moderate expression (35%) of epidermal

growth factor 1.
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(5 tablets). When the patient was reluctant to take
so many tablets, we instead offered a combination
of lapatinib and gemcitabine 1000 mg/m? on days 1
and 8 every 21 days. A compassionate-use agreement
under Spanish rules was requested.

The patient began treatment at the end of March
2008, after authorization had been received. After
2 cycles, we reduced the daily dose of lapatinib to
1000 mg as a result of grade 2 diarrhea, which could
not be controlled with codeine. No further relevant side
effects were recorded after the dose reduction. At the
beginning of every cycle, the patient was examined, and
we confirmed a progressive reduction of all the masses
that were present at the first physical examination.

Control cT imaging of neck—thorax—abdomen car-
ried out in July 2008 confirmed complete radiologic
remission of all of the described lesions [Figure 1
(right panel)]. At that time, the patient had a ps of 1
and treatment was continued.

Imaging by ct in May 2009 (Figure 3) showed
continuation of a complete clinical response in the
patient, who had a ps of O at that time. The complete
response continued until October 2009; the patient is
now in progression.
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FIGURE 3 Computed tomography (ct) imaging showing more than a
year of complete radiologic response. Left panel: September 2008.
Right panel: May 2009.

3. DISCUSSION

Many options are currently available for the treatment
of metastatic breast cancer. The use of trastuzumab,
both combined with chemotherapy and as a mainte-
nance treatment, provides great benefit to patients
with tumours positive for HER2/neu. Primary resis-
tance to trastuzumab is challenging, and the prognosis
for these patients is poor.

Lapatinib is a modern tyrosine kinase inhibitor
that is able to inhibit both EGFrR1 and HER2/neu. In a
phase 111 randomized study, lapatinib combined with
capecitabine, as compared with capecitabine alone,
improved the response rate and significantly delayed
disease progression (p = 0.002) in patients with
metastatic HER2-overexpressing breast cancer whose
disease had progressed following trastuzumab-based
therapy 8. Lapatinib is now approved in combination
with capecitabine for the treatment of metastatic HER2/
neu-positive breast cancer. In breast cancer, lapatinib
has shown activity independent of EGFR expression °,
and such activity would probably be the case in other
tumours as well. Currently, many clinical trials are
exploring combinations of lapatinib with various
chemotherapeutics and hormone treatments.

In the impressive work of Li et al. '°, lapatinib
activity was linked to the inhibition of breast cancer
stem cells, suggesting that self-renewal in cancer
stem cells may be governed by HER signalling, which
plays an important role in both normal and cancer cell
proliferation. Self-renewal, the key property of stem
cells, reflects their immortality !'. Lapatinib seems to
have no major side effects, illustrating its apparent
ability to target cancer stem cells specifically 7. In
preclinical studies, lapatinib was not cross-resistant
with trastuzumab 2714,

Gemcitabine is an active drug for the treatment of
breast cancer. Gemcitabine is a pyrimidine nucleoside
anti-metabolite. It is converted to difluorodeoxycy-
tidine triphosphate, which inhibits bNA synthesis by
inhibiting bNA polymerase and directly incorporating
into the bNA strand, which in turn leads to premature
termination of DNA chain elongation. The diphosphate
intermediate of gemcitabine also inhibits ribonucle-
otide reductase and thereby depletes the intracellular
pools of deoxyuridine monophosphates required for
DNA synthesis 3.

Gemcitabine has proven antitumour activity and
tolerability in various malignancies, including breast
cancer. Monotherapy has led to response rates of
37% in the first line !¢, 26% in the second line !7, and
18% in the third line 3. Gemcitabine has a unique
mechanism of action and a favourable toxicity profile,
thereby limiting the risks of drug resistance related
to pretreatment and of overlapping toxicity, making
it an excellent agent in combination therapy. Recent
phase 11 and 1 studies combining gemcitabine with
taxanes, platinum agents, vinorelbine, anthracyclines,
and 5-fluorouracil have shown higher efficacy than
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was seen with any of those agents alone, especially in
pretreated patients. Because of its unique mechanism
of'action and non-overlapping toxicities, gemcitabine
can be added to several chemotherapeutic agents and
is not considered to be cross-resistant with taxanes or
anthracyclines. Those factors constituted our major
reason for choosing gemcitabine when our patient
decided that she did not want to take so many pills.
No published or ongoing clinical trials are currently
testing this particular combination in breast cancer.

Our results raise new questions, given the im-
mediate tumour growth after 2 cycles of maintenance
therapy with trastuzumab and the proximity of that
growth to surgery, which both reflect a primary re-
sistance to trastuzumab in the tumour.

We cannot correlate the patient’s response with
the moderate expression of EGFR, as has been re-
ported in the literature '®1°, but such a conclusion
is tempting. A complete response was seen in only
1 patient treated with lapatinib and capecitabine in
the most important lapatinib clinical trial published
to date. That trial was the basis for the approval of
lapatinib by the U.S. Food and Drug Administra-
tion °. Although that trial recruited a different subset
of patients, our patient, like those in the trial, had
been treated with taxanes and anthracyclines, but
developed metastases during an early phase of tras-
tuzumab adjuvant therapy. Complete responses have
also been reported anecdotally in patients treated with
gemcitabine monotherapy.

To our knowledge, and on the basis of a literature
search, our patient is the first to be treated with a
combination of these two drugs. Considering that she
had primary resistance to trastuzumab, this result is
very exciting. We cannot exclude the existence of a
synergistic effect, but we are not able to investigate it.
In view of the current result, we can conclude that the
combination of gemcitabine and lapatinib deserves
future consideration in the basic and clinical research
into breast cancer. This combination is already being
investigated for the treatment of pancreatic cancer
(BrUOG-PA-209), and the combination of cisplatin,
gemcitabine, and lapatinib is being used for the treat-
ment of metastatic urothelial cancer in the study on
urothelial cancer by the European Organization for
Research and Treatment of Cancer.
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