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Abstract

Effective treatment options are still scarce for metastatic triple-negative breast cancers. An
increasing interest in the mutational landscape of this disease will facilitate novel therapeutic
strategies in a variety of cancers. Here we report the case of a 38-year-old female patient who
developed multiple lung metastasis of a triple-negative breast cancer 2 years after the com-
pletion of local therapy. When she progressed after two palliative chemotherapy lines and
local electroporation, a next-generation sequencing revealed a BRAF V600E mutation for
which we initiated therapy with the BRAF inhibitor vemurafenib. Radiological improvement
was already evident after 3 months and has been ongoing for 19 months so far with very few
side effects, as is demonstrated by electronically captured patient-reported outcomes. To our
knowledge, this is the first published case where a BRAF V600E-mutated advanced triple-
negative breast cancer was successfully treated with vemurafenib.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Triple-negative breast cancers (TNBCs) are characterized by the absence of oestrogen
receptors, progesterone receptors, and Her2, and account for 15-20% of all breast cancers
[1]. They represent the breast cancer subgroup with the worst prognosis, since they are typi-
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cally high-grade tumours, although low-grade tumours can rarely occur and are associated
with a better prognosis [2].

Especially for the metastatic setting, beside classical chemotherapy and newly immuno-
therapy, effective treatment options are still scarce, leading to an increasing interest in the
mutational landscape of TNBC in order to reveal new potential therapeutic targets. Only
recently have genomic profiles of TNBC been defined using whole-exome sequencing [1, 2].
To the best of our knowledge, no case has been published to date in which a metastatic TNBC
harbouring a BRAF V60OE mutation was treated with a small molecule targeting the BRAF
kinase.

Vemurafenib is alow-molecular-weight molecule for the inhibition of the mutated serine-
threonine kinase BRAF. It selectively binds to the ATP binding site of BRAF V600E kinase and
inhibits its activity. Vemurafenib is especially used in the treatment of patients with non-
resectable, advanced melanoma that harbour a BRAF V600E mutation. Furthermore, it has
beentested in other cancer typesin whicha BRAF V60OE mutation is present, namely papillary
thyroid cancer, colorectal cancer, non-small-cell lung cancer, ovarian cancer, Erdheim-
Chester disease, Langerhans cell histiocytosis, and hairy cell leukaemia [3-5].

Patient-reported outcomes (PROs), such as symptoms and functional status, are
commonly measured in clinical trials. There is growing interest in integrating electronically
captured PROs (ePROs) into routine clinical practice during chemotherapy and immunother-
apeutic interventions [6]. The smartphone app Consilium is intended to continuously allow
oncologists to monitor the progress of patients’ symptoms, since ePROs create symptom
progression charts based on structured patient entries and also notify a patient to contact the
treatment centre in case symptoms are out of the acceptable range (Fig. 1) [7].

Case Presentation

We report the case of a 38-year-old white female accountant that was first diagnosed
with node-positive TNBC at the age of 31 years after she had discovered a lump in her right
breast. Her mother experienced breast cancer disease at the age of 50 years, but genetic
testing of the patient discovered no BRCA1/BRCA2 mutation. The patient was a healthy non-
smoker with only social alcohol and moderate meat intake before diagnosis.

She underwent neoadjuvant chemotherapy with carboplatin, paclitaxel, and liposomal
doxorubicin followed by mastectomy of the right breast with reconstruction and axillary
lymphonodectomy. However, a histologic examination showed no pathological complete
remission and we started an adjuvant chemotherapy with cyclophosphamide, methotrexate,
and 5-fluorouracil (5-FU) once the adjuvant radiation therapy of the right chest wall and the
lymphatic drainage pathways (25 x 1.8 = 45 Gy) was completed. Methotrexate was stopped
only after 1 month because of strong side effects (nausea, emesis) and we continued therapy
with oral cyclophosphamide and oral 5-FU (capecitabine) for 3 months. However, 2 years
after surgery, x-ray of the chest revealed an unclear lesion in the right lung. Beside this lesion
(16 mm), a positron emission tomography-computed tomography (CT) scan showed another
small suspicious lesion in the lingula and unclear activity in the inguinal lymph nodes on the
left side. Biopsy of the lesion in the right lung confirmed a metastasis of the known TNBC. We
initiated first-line palliative chemotherapy with weekly carboplatin and paclitaxel, resulting
in a partial remission in the CT scan after 3 months. The residual lung metastasis in the right
lung was treated with irreversible electroporation. However, only 7 months later a local
recurrence in the right breast was diagnosed and surgically resected. Palliative chemotherapy
was restarted with weekly paclitaxel and carboplatin for another 3 months, but unfortunately
a CT scan revealed progression of the lung metastasis in the right lung. A second-line chemo-
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Fig. 1. History chart of ePROs as
reported from the patient on her Brustschmerz
mobile device during treatment
with vemurafenib. Blue, well-be-
ing; dark red, rash; light red,
hand-foot syndrome; yellow, loss
of appetite; olive green, nausea;
orange, headache; green, cold
symptoms; light purple, sensory @ Erkaltungssymptome
disturbance; dark purple, gait dis-
order.
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therapy was initiated with three-weekly liposomal doxorubicin and cyclophosphamide for 2
months, but had to be stopped after only three applications due to strong side effects (nausea,
emesis, diarrhoea). Because of the young age of the patient, the excellent performance status,
and lacking reasonable therapy alternatives, we carried out a lung biopsy in order to conduct
molecular testing in the fresh tumour tissue. Next-generation sequencing using
FoundationOne®CDx showed a BRAF V600E mutation. This was considered to be of potential
therapeutic use since it is classified as an oncogene and a tyrosine kinase inhibitor such as
vemurafenib was a therapeutic option.

We discussed this option and the lack of clinical evidence data with the patient and she
then started therapy with vemurafenib 720 mg orally twice daily after giving her written
consent in May 2019. At the same time the patient was using an electronic diary (Consilium
Care™) for shared reporting of ePROs (Fig. 1) [6-8]. Previously she had given informed
consent to the observational study for ePRO monitoring (https://clinicaltrials.gov/ct2/
show/NCT03578731) that analyses the utility and reliability of self-reported electronic
symptom monitoring [6, 7].
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Fig. 2. CT scan of the lung showing the lung metastasis in the right lung measuring 24.1 x 22.9 mm before
vemurafenib treatment (@), and 19.4 x 13.1 mm 3 months after the initiation of vemurafenib treatment (b).

Because data regarding the use of vemurafenib in TNBC are missing, the patient’s health
insurance initially did not take care of the drug costs and the patient herself paid for the
treatment at the beginning. The patient responded promptly, showing a partial remission of
the lung metastasis in the CT scan performed 3 months after the initiation of treatment
(Fig. 2a, b). Side effects were limited to slight nausea, rash, and hand-foot syndrome at the
beginning of treatment. The lung metastasis has been radiologically stable up until now (19
months after therapy start) and the patient is still in a good clinical condition under ongoing
treatment with vemurafenib.

Discussion

To the best of our knowledge, this is the first published case where a patient with a BRAF
V600E-mutant advanced TNBC was successfully treated with vemurafenib. However, 1 case
has been reported in the literature where a BRAF V600E-mutant metaplastic breast cancer
patient with advanced disease showed an impressive but short response (8 weeks) to a
combination therapy of the BRAF inhibitor dabrafenib and the MEK inhibitor trametinib,
followed by a fulminant disease progression, leading to the patient’s death only 12 weeks
after therapy start [9]. In contrast, therapy with vemurafenib in our patient led to a rapid and
to date persistent remission of an advanced TNBC harbouring a BRAF V600E mutation.

BRAF V600E mutations are rare in TNBC (2-3%) [2, 10], but they are of potential thera-
peutic interest because they can be targeted with kinase inhibitors such as vemurafenib.
Beside BRAF, most somatic genetic alterations in TNBC occur in TP53 (80%) [10], PTEN
(35%),RB 1 (30%), and INPP4B (30%) [10]. However, our patient showed none of the muta-
tions mentioned above, and actually at present they cannot be successfully targeted thera-
peutically [1].

BRAF mutations are present in several other tumour types, including cutaneous mela-
nomas (50%), thyroid cancer (20-50%), colorectal cancer (10%), non-small-cell lung cancer
(2-4%), and hairy cell leukaemia (>90%) [11]. They are crucial for the activation of the MAPK
(RAS/RAF/MEK/ERK mitogen-activated protein kinase) signalling pathway, leading to a
continuous stimulation of cell proliferation and inhibition of programmed cell death [3].

The efficacy of vemurafenib has been shown in multiple studies with melanoma patients
that harbour a BRAF V600OE mutation, reporting objective response rates in a range between

1
Karger <

619



Case Rep Oncol 2021;14:616-621
Case Re pOI‘tS DOI: 10.1159/000513905 | © 2021 The Author(s). Published by S. Karger AG, Basel

in OnCOIOgy www.karger.com/cro

Pircher et al.: Vemurafenib in BRAF-Mutated Metastatic Triple-Negative Breast Cancer

50 and 80% [3, 12]. Regarding other tumour entities, in a basket study Hyman et al. [5]
observed preliminary activity of vemurafenib in non-small-cell lung cancer, in Erdheim-
Chester disease, and Langerhans cell histiocytosis. Furthermore, studies are ongoing in other
cancer types that harbour a BRAF V600E mutation, including papillary thyroid cancer,
colorectal cancer, ovarian cancer, and hairy cell leukaemia [3, 4].

Chemotherapy has been the mainstay of treatment for advanced TNBC for many years.
Our patient was already pretreated with the most effective chemotherapeutic regimens in
this setting (anthracyclines, taxanes, platin compounds). The remaining therapy alternatives
reached objective response rates in the range of only 11-45% (i.e.,, eribulin mesylate,
vinorelbine, ixabepilone, etoposide, gemcitabine) [13] and in our opinion presented no
valuable alternative to vemurafenib with reported response rates between 50 and 80%, as
mentioned before [3]. Beside chemotherapy, new treatment options were recently launched
with PARPis (polyadenosine-diphosphate-ribose polymerase inhibitors) for TNBC patients
harbouring a BRCA mutation (BRCA mut) [14], and with immunotherapy additional to chemo-
therapy for TNBC patients with PD-L1 (programmed death-ligand 1)-positive tumours [15].
However, our patient showed neither a BRCA mutation nor positivity for PD-L1, and therefore
did not classify for one of these therapies.

Conclusion

BRAF inhibition with vemurafenib has proven to be an effective therapy strategy in
our patient with advanced TNBC harbouring a BRAF V60OE mutation and is supported by
moderate side effect profiling, as demonstrated by ePROs from the Consilium Care app.
The potential for durable responses to vemurafenib supports the use of prospective
molecular analysis of tumour tissue to screen patients with advanced TNBC for BRAF
V600E mutations.
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