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Abstract: Although metastatic breast cancer is considered as an incurable disease, various biological drivers influence the outcomes.
The use of trastuzumab in patients overexpressing HER(human epidermal growth factor receptor 2)-2 increases long-term survival
even in those patients who developed brain metastasis. Nevertheless, special attention must be paid to the risk of cardiotoxicity. We
report the case of a young woman with HER-2-positive breast cancer with bone and lung disease who developed brain metastasis
during treatment with trastuzumab. The treatment has been continued and she is alive and in complete remission after 16 years.
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1. Introduction

Breast cancer is a heterogeneous disease with many
different clinical expressions. The HER-2-positive
phenotype is present in approximately 20% of
invasive breast cancer cases, and HER-2 protein
overexpression is associated with poor clinical
outcomes. In the 1980s, Slamon and colleagues
proposed the use of HER-2 protein overexpression as
a guide for therapeutical choices. In 1988,
trastuzumab was incorporated into the treatment of
metastatic breast cancer [1].

Trastuzumab is a humanized monoclonal antibody
that selectively binds to HER-2 on the surface of
tumor cells [2]. When used in first-line treatment
protocols of metastatic breast cancer in combination
with  chemotherapy, trastuzumab  significantly
improves time to progression (TTP, 7.4 vs. 4.6 months,
p < 0.001), overall response rate (ORR, 50% vs. 32%,
p < 0.001), and overall survival (OS, 25.1 vs. 20.3
months, p = 0.046) [3, 4]. As survival in breast cancer
patients is improving, brain metastases are
increasingly prevalent: 10-30% of patients with
metastatic breast cancer developed brain metastasis
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during their disease [5]. Lower et al. [6] showed that
patients on trastuzumab therapy who developed brain
metastases experienced better survival than patients
with brain metastases who were not treated with
trastuzumab. Within the trastuzumab-treated group,
survival was not affected by the presence of brain
metastases. In addition, those patients receiving
trastuzumab were unlikely to develop new bone
metastases [6].

So-called *“exceptional responders” are cancer
patients with long-term survival who responds to
treatment to an unexpected degree. Several studies
have attempted to determine the prognostic factors
shared by these patients.

We present a case of a patient with metastatic breast
cancer to the lung, bones, and brain who has been
receiving trastuzumab for 16 years and who has
achieved complete response.

2. Case Presentation

In December 1996, a 45 year-old woman diagnosed
with grade 111 multicentric ductal carcinoma (6.0 x 4.0
cm and 2.5 x 2.0 cm) with lymphovascular invasion
and 18 positive nodes out of 22 nodes dissected
underwent a left mastectomy with axillary dissection.
The immunohistochemistry profile was negative for
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hormone receptors.

The patient received adjuvant therapy with four
cycles of anthracycline-based chemotherapy followed
by eight cycles of CMF (cyclophosphamide +
methotrexate + 5-fluouracil) and adjuvant local
radiotherapy.

In October 1999, the patient complained of
persistent cough and bone pain. A bone scan and a
chest CT were performed and revealed bone and lung
metastasis (Fig. 1).

At the time, a new chemotherapy protocol was
proposed, but the patient declined due to the risk of
alopecia. The patient received CNF combination
therapy (cyclophosphamide + mitoxantrone +
5-fluouracil) associated with bisphosfonates. After six
cycles of treatment, radiology showed that the patient
had stable disease.

In March 2000, the HER-2/neu status was
determined by FISH (fluorescence in situ
hybridization) and confirmed HER-2 overexpression.
The patient agreed to change the treatment and
trastuzumab was associated with paclitaxel. The
paclitaxel therapy was interrupted in June 2000 and
the trastuzumab treatment was continued.

In October 2000, a thoracic CT scan showed no
evidence of lung metastasis (Fig. 2).

In April 2001, the patient reported dizziness and
headache. A brain MRI (magnetic resonance imaging)
showed brain metastasis (Figs. 3 and 4).

The patient was treated with WBRT (whole-brain
radiotherapy) and trastuzumab was reinitiated one
month after WBRT was terminated. Six months later,
an MRI showed no evidence of radiological disease
(Figs. 5 and 6). Since then, the patient has continued
receiving trastuzumab at 21-day intervals and cardiac
function has been assessed with echocardiography
four times a year, with no signs of cardiotoxicity.

Fig. 1 Lung metastasis.

Fig. 2 Computed tomography scan

post-trastuzumab-based therapy.

Fig. 3 and 4 Brain magnetic resonance imaging showing metastasis.
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Figs. 5and 6 Brain magnetic resonance imaging after radiotherapy.

3. Discussion

Here, we report the case of a premenopausal
woman with breast cancer who developed bone and
lung metastases two years after starting adjuvant
chemotherapy. During later therapy with trastuzumab,
the patient developed brain metastases and received
external cranial radiotherapy, and has continued
receiving trastuzumab treatment for the last 16 years.

Several studies have attempted to determine the
prognostic factors associated with long-term survival
in patients with metastatic breast cancer. An
observational study that followed 1,023 patients with
HER-2-positive metastatic breast cancer reported, as
factors associated with increased overall survival, ER
receptor-positive or PR receptor-positive metastases
(either to bone only or to bone and breast or
node/local sites), first-line trastuzumab use, and
first-line taxane use [7]. In contrast, the patient
reported here had hormone-receptor-negative breast
cancer, which evolved to bone and local disease, and
received other treatment before switching to taxane
and trastuzumab, albeit for less than six months.

A 2016 retrospective study of 168 patients who
received trastuzumab therapy in the metastatic setting
assessed factors associated with long-term survival.
The median overall survival from the time of breast
cancer recurrence was 3.9 years. From the time of
diagnosis of metastatic disease, 33% of the patients
survived more than five years and only 7% survived

more than 10 years. Of the patients diagnosed with
CNS (central nervous system) metastases, 14%
survived more than five years following the diagnosis.
Favorable prognostic factors included younger age at
diagnosis, lower stage, hormonal receptor positive
status and only one organ involved at diagnosis [8].

The risk for developing brain metastases in patients
receiving trastuzumab-based therapy for metastatic
breast cancer with HER-2 overexpression is 25-40%,
compared with 10-30% in patients not expressing
HER-2 [9]. In a study in newly diagnosed
HER-2—positive breast cancer patients, the risk factors
for developing CNS metastases were young age,
African-American ethnicity, ER-negativity, high
tumor grade, and BRCAL phenotype [10].

The patient reported here received WBRT to treat
the brain metastasis and showed complete radiological
response. The RTOG (Radiation Therapy Oncology
Group) published a prognostic classification analysis
of patients with breast cancer and brain metastases
based on the following clinical factors: Karnofsky
performance status, age, and control of extra-cerebral
disease [11]. Several reports suggest that
HER-2-positive patients who have brain metastases
and receive trastuzumab  far  better than
HER-2-negative or HER-2-positive patients who do
not receive trastuzumab [12]. The survival advantage
may be due to an antitumor activity from trastuzumab
at extracranial sites, and to the fact that EBRT
(external brain radiotherapy) for brain metastases can
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disrupt the blood-brain barrier allowing trastuzumab
entrance into CNS [13]. These factors could explain
the better outcome in patients who received
trastuzumab beyond progression. Altogether, these
factors make it plausible that the survival of the
patient is due to the fact that she was young at
diagnosis, had good performance status, had other
sites of metastasis under control, received cranial
radiotherapy, and that trastuzumab treatment was
maintained.

Cardiac safety is a point of concern in using
trastuzumab for such a long time. The degree of
trastuzumab cardiotoxicity ranges from asymptomatic
left ventricular dysfunction, which can be diagnosed
during routine follow-up, to severe symptomatic heart
failure [14]. The NCCTG (Alliance) N9831 trial
compared the long-term cardiac safety of trastuzumab
used in the adjuvant setting. The cumulative incidence
of cardiac events was slightly higher with the addition
of trastuzumab in patients receiving taxane or
doxorubicin combination regimens, but the authors
concluded that trastuzumab continues to have a
favorable benefit-risk ratio [15]. The patient reported
here was young, had no comorbidities such as
hypertension or diabetes, and had received
mitoxantrone for a short time. Her cardiac function
has been assessed by echocardiography every four
months and showed no signs of deterioration.

4. Conclusions

Overall survival rates have been dramatically
improved since the approval of trastuzumab for
patients with metastatic breast cancer overexpressing
HER-2.

Several cases of prolonged survival with long-term
use of trastuzumab have been reported in the medical
literature, none of which trastuzumab was
administered for longer than nine years [15].

Even though CNS progression is frequent in
trastuzumab-treated patients, there is a benefit, in
terms of overall survival, for patients who receive

cranial radiotherapy and continue the trastuzumab
treatment [16, 17].

Cardiotoxicity is of great concern during long-term
use of trastuzumab and cardiac function must be
monitored closely.
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