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Treatment of metastatic breast cancer: an
overview

Otto Metzger Filho, MD; Ivana Bozovic-Spasojevic, MSc, MD; Professor Fatima Cardoso, MD

Important progress has been achieved in the field of metastatic breast cancer (MBC) in the last decade.
The integration of targeted agents either with endocrine or chemotherapy currently represents the
mainstay of clinical research to improve MBC care. This article provides an overview of the current treat-

ment options available.

Introduction

For women between the ages of 40-79
years, breast cancer is the leading cause of
all cancer-related deaths. The American
National Cancer Institute estimates that
approximately 2.4 million women with a
history of breast cancer were alive in 2004
[1]. Approximately 10% of patients with
breast cancer have metastatic disease from
diagnosis and another 10-20% also have
locally advanced breast cancer. In addition,
up to one-third of early breast cancer cases
will develop metastatic disease in the
course of their lives [2].

Improvements in the outcome of metastatic
breast cancer (MBC) have been observed in
the last 30 years, but the overall prognosis
remains poor with a median survival of 2-3
years [3]. A small percentage of MBC
patients (2-5%) achieve complete response
and maintain it for a long period of time [4].

There is a greater understanding of breast
cancer heterogeneity and the availability of
targeted therapies. The adequate treatment
of MBC should be based on the therapeu-
tic efficacy of the drug counterbalanced by
its toxicity profile, aiming at preserving/
improving quality of life and improve the
survival of the patient. Metastatic breast
cancer therapeutic options can be divided
according to tumour characteristics: hor-
mone receptor-positive tumours can be
treated with endocrine therapies, HER2-
positive tumours can be treated with anti-
HER?2 agents, and chemotherapy can be
used for treating MBC patients regardless
of hormone receptors and HER?.

The treatment of MBC remains a challenge
and several factors should be taken into
consideration for the treatment decision
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process, as detailed in Table 1. A balance
between treatment response and quality of
life should be pursued, as the great majori-
ty of MBC patients remain incurable. The
possibility of offering multiple lines of
treatment to a particular patient makes the
treatment decision process a difficult task.
Although new therapeutic modalities are
being developed, few randomised phase III
studies evaluate these new drugs as a third-
(or more) line of treatment [2, 5].

Chemotherapy for metastatic
breast cancer

The response rate to first-line chemothera-
py in MBC ranges from 30-70%, with an
associated time to tumour progression
(TTP) of 7-10 months. Treatment of MBC
after progression to first-line treatment is
associated with a lower response rate
(20-30%) and subsequent worse TTP in
the range of six months [6].

Anthracyclines and taxanes (docetaxel and
paclitaxel) are the preferred options for
first- and second-line chemotherapy in
MBC if not already received in the adju-
vant setting. In a recently conducted meta-

analysis, response rate to the first-line treat-
ment with single agent taxane or anthracy-
cline was similar (38% and 33% respec-
tively; P=0.08) [7].

Approved chemotherapeutic options for
patients progressing after anthracyclines
and taxanes remain limited. Capecitabine is
an approved FDA chemotherapeutic agent
for treating MBC patients resistant to
anthracyclines and taxanes. An analysis of
162 patients treated with capecitabine
demonstrated a response rate of 20% and a
progression-free survival (PES) of 93 days,
leading to capecitabine approval by the
FDA [8]. Different studies confirmed the
activity of capecitabine for second- and
third-line setting with response rates vary-
ing from 15-29% [9-12]. Capecitabine also
has a favourable toxicity profile with
hand—foot syndrome being the most impor-
tant side effect. Additionally, capecitabine
is administered orally, which makes it a
convenient option for MBC patients.

There is no standard therapeutic option for
patients progressing after anthracycline,
taxane and capecitabine (triple resistant

Table 1: Important factors to consider for an adequate treatment decision

process in metastatic breast cancer (MBC)

Tailor for the patient

Tailor for the disease

Personally

Clinically

Biologically targeted
approach

* Biological age
Co-morbidities

Performance status
Menopausal status
Socio-economic and psycho-
logical factors, e.g. distance
from home-hospital, the cost
of MBC

e Patient’s preferences (always)
* Pharmacogenetics

* Disease-free interval

* Previous therapies and
response

e Tumour burden
(number and size of
metastases)

* Need for rapid disease/
symptom control

* Oestrogen receptors

* Progesterone receptors
(PgR)

e Human epidermal
growth factor
receptor 2 (HER?2)

* Any proliferation

* Novel biomarkers
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group), although several agents are avail-
able. A phase II study conducted to evalu-
ate the activity of ixabepilone in the triple
resistant group demonstrated an overall
response rate of 11.5% among 126 patients
[13]. Very recently, eribulin, a new anti-
microtubule agent with a unique mecha-
nism of action of tubulin interaction, has
provided a three-month improvement in
overall survival in multi-treated (median
four previous lines) metastatic breast
cancer patients [14].

One controversial issue is whether combi-
nation chemotherapy (one or more drugs)
should be preferred to sequential drug
administration for the first-line treatment of
MBC [15]. Recently, the European School
of Oncology published the recommenda-
tion that chemotherapy given in a sequen-
tial monotherapy strategy should be the
preferred choice in advanced disease, while
combination of two cytotoxic agents
should be reserved to cases with rapid dis-
ease progression, life-threatening metas-
tases or the need for rapid symptom/disease
control. It is important to highlight that
chemotherapy combined with targeted
agents was not addressed in this recom-
mendation.

The major concerns in terms of toxicity for
patients being treated with chemotherapy
are febrile neutropenia, diarrhoea, skin tox-
icity, neuropathy, and cardiotoxicity for
those treated with anthracyclines.

Hormonal therapy for metastatic
breast cancer

The positivity of oestrogen and proges-
terone receptor (ER and PgR) in breast
cancer can be considered one of the most
important predictive factors for therapy
response in clinical oncology. Up to 70%
of patients with hormone receptor-positive
breast cancer respond to hormonal therapy.

The available therapeutic options for hor-
mone receptor-positive MBC are divided
according to the menopausal status.
Premenopausal patients can be initially
treated with selective oestrogen receptor
modulators (SERMs) such as tamoxifen
and toremifene, ovarian ablation (oopho-
rectomy or radiotherapy) or suppression
(gonadotropin releasing hormone agonists)
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or a combined strategy (tamoxifen and
ovarian suppression/ablation). SERMs act
as a competitive antagonist of oestrogen for
binding to ER. Tamoxifen, in the first-line
setting, is associated with a response rate in
the range of 50% and a long time to pro-
gression of 12—18 months [16]. In a meta-
analysis of four randomised clinical trials
(n = 506 patients) and a median follow-up
of 6.8 years, the combined strategy was
superior in terms of response rate, time to
progression and overall survival [17].

There are more initial treatment options for
postmenopausal patients compared to pre-
menopausal patients. The superiority of
aromatase inhibitors (Als) over tamoxifen
guides most physicians to use this class of
drugs in the first-line setting. In a meta-
analysis of 23 clinical trials, superior
response rate, TTP and overall survival
favoured Als over tamoxifen for the first-
line treatment of MBC [18]. Data on the
role of polymorphisms such as CYP2D6
on the activity of tamoxifen are still contro-
versial and therefore it should not be used
for treatment decision-making in clinical
practice.

Als suppress oestrogen levels in post-
menopausal women by inhibiting or inacti-
vating aromatase, an enzyme responsible
for the synthesis of estrogens from andro-
genic substrates. No agonistic effect is
observed with Als, but the oestrogen depri-
vation is associated with adverse events
such as musculoskeletal pain, osteoporosis
and vaginal dryness. Upon progression
with Als, different therapeutic options are
available although no standard treatment
exists. Fulvestrant and exemestane, a
steroidal Al, were equally effective in a
randomised clinical trial involving patients
who were previously treated with a non-
steroidal AI [19]. Fulvestrant is an ER
antagonist that downregulates ER, and is
given as intramuscular monthly injections.
Tamoxifen is also a good therapeutic
option. Additional palliative hormonal
therapy options are progestatives and more
recently low dose oestrogens [20, 21].

HER? targeted therapy for
metastatic breast cancer

The identification of the HER2 represents
an important milestone in the field of
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targeted therapy in breast cancer. Patients
with HER2-positive MBC should be treat-
ed with anti-HER?2 therapy unless con-
traindicated. Trastuzumab is a monoclonal
antibody designed to block the HER2
receptor and is used in combination with
chemotherapy as the standard first-line
treatment of HER2-positive MBC. In a ran-
domised clinical trial, the addition of
trastuzumab to paclitaxel increased overall
response rate (16% vs 38%), median TTP
(3.0 vs 6.9 months) and overall survival
(184 vs 22.1 months) [22]. In a subsequent
phase III trial, 399 HER2-positive, locally
advanced or MBC patients who had pro-
gressed after prior anthracycline, taxane
and trastuzumab-containing regimens were
randomised to either lapatinib plus
capecitabine or capecitabine alone. The
addition of lapatinib prolonged TTP (HR =
0.57,95% C10.43-0.77; P < 0.0001) lead-
ing to the approval of this drug for the sec-
ond-line treatment of HER2-positive
MBC. A trend, albeit not statistically signif-
icant, for improved overall survival was
also observed (HR = 0.78, 95% CI
0.55-1.12; P=0.177) [23]. Although novel
compounds are being developed with
activity in the third-line setting of HER?2-
positive MBC, no drug is yet approved.

The positive results of trastuzumab in
HER?2-positive MBC patients coupled with
its favourable toxicity profile, has led many
physicians to continue the target treatment
at the moment of disease progression. The
benefit of continuing trastuzumab beyond
disease progression was evaluated in a
phase III trial, where patients progressing
during trastuzumab were randomised to
capecitabine monotherapy or capecitabine
plus trastuzumab [24]. The primary end-
point of the study was reached showing a
benefit of PFS in favour of trastuzumab
(5.6 vs 8.2 months; p =0.0338). The main-
tenance therapy with trastuzumab also
increased the response rate (27% vs 48%;
p = 0.115), but only a trend for OS was
demonstrated (HR = 0.76; p = 0.25), prob-
ably due to the low number of patients
since the trial was closed prematurely due
to slow accrual.

Another strategy for the first-line treatment
of HER2-positive and ER-positive MBC is
the dual blockade of HER2 and ER, which
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was evaluated in two phase III trials.
Trastuzumab plus anastrozole compared
with anastrozole alone in 207 HER2-posi-
tive, ER-positive MBC patients led to an
increase in PFS (4.8 vs 2.4 months; p =
0.0016). No statistically significant overall
survival gain was observed OS (28.5 vs
23.9 months; p = 0.325), however 70% of
patients in the control arm received
trastuzumab at progression [22, 25]. The
combination lapatinib plus letrozole was
compared to letrozole monotherapy in the
first-line treatment of MBC. Median PFS
in the HER2-positive and ER-positive
subset increased from 3-8.2 months with
combined therapy (HR = 0.71; 0.53-0.06;
p=0.019) [26].

One of the main concerns of anti-HER?2
therapy is its associated cardiotoxicity. An
appropriate patient selection before treat-
ment initiation is mandatory and only
patients with preserved cardiac function are
deemed eligible for this class of treatment
[27]. Diarrhoea is a common lapatinib-
associated toxicity, and its management
should be made in accordance with guide-
lines such as those provided by the
American Society of Clinical Oncology
[28].

Antiangiogenic therapy for
metastatic breast cancer

Vascular endothelial growth factor (VEGF)
is one of the most important pro-angio-
genic factors involved in tumour growth
[29, 30]. VEGF is usually secreted by
cancer cells, tumour-associated stromal
cells, and from various host cells, such as
platelets and muscle cells [31]. The interac-
tion of VEGF with other signalling path-
ways and growth factors mediates endothe-
lial cell proliferation, survival, and vascular
permeability.

Numerous agents that target the VEGF
pathway are in clinical development,
including agents targeting the VEGF lig-
and and agents targeting the VEGF recep-
tors (VEGFRs). Bevacizumab is a human-
ised recombinant monoclonal antibody
designed to block VEGFR-A. In a ran-
domised clinical trial including patients
with HER2-negative MBC, the addition
of bevacizumab to paclitaxel increased
response rate and doubled PES (5.9 vs 11.8
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months) but with no benefit in OS [32].
The addition of bevacizumab to other
types of chemotherapy in first-line treat-
ment of HER2-negative MBC, also
showed benefits on PFS, but no benefits
in survival [32-34]. Adding bevacizumab
to chemotherapy increases the risk of
hypertension, proteinuria, neurotoxicity,
and left ventricular dysfunction, while
highly increasing the cost of treatment.

Conclusion

Treatment of MBC remains challenging
and international guidelines such as those
of European School of Oncology—-MBC
Task Force are important for guiding treat-
ment decisions. The importance of deter-
mining hormone and HER2 receptors is
emphasised above, as the treatment modal-
ities chosen are adapted in accordance with
these tumour characteristics. A limiting fac-
tor however is the assessment of these
receptors in the primary breast tumour.
Recent studies have suggested that a signif-
icant proportion of relapsed lesions may
have a change in the hormone and/or
HER? receptor status from the original
tumour. The possibility of discordant char-
acteristics between primary and metastatic
tumour has motivated breast cancer treat-
ment centres to indicate biopsy of metasta-
tic sites whenever possible to guide treat-
ment decisions accordingly to the biology
of metastatic disease [35].

Since MBC is still virtually incurable,
issues of quality of life, symptom control
and comfort take central stage. For exam-
ple, weekly therapeutic IV regimens can
pose problems to patients living far from
cancer centres and can usually be adapted
on an individual basis without detrimental
results.

It is of paramount importance to discuss
early on with the patient the goals of treat-
ment and the prognosis of the disease and
to include the patient as much as possible in
the treatment decision process, while
respecting her/his will. It is also important
to highlight the crucial role of a multidisci-
plinary team including medical, radiation,
surgical, imaging, palliative care, and
psycho-social specialists, for an accurate
management of these patients.

Since few standards of care exist for MBC

and in view of the still dim prognosis of
this disease, the possibility to participate in
clinical trials should be offered to every
patient whenever available.

Editor’s note

For a better understanding of the different
treatment outcomes discussed in this paper,
please read an earlier article of van
Breugel, et al. Endpoints in clinical onco-
logical trials. Eur J Hosp Pharm Prac.
2008;14(4):60-2.
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