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Abstract

Vemurafenib is an inhibitor of the BRAF mutation and has been approved by the Food and
Drug Administration as a treatment option for patients with unresectable melanoma without
brain metastasis. In the literature, vemurafenib has been reported to be also effective against
brain metastasis. We encountered 3 cases with brain metastasis on vemurafenib therapy. In
these cases, vemurafenib was clinically effective against metastatic lesions other than those
in the brain. The brain lesions developed after the metastatic lesion had occurred. Therefore,
we assume that the melanomas of the patients acquired resistance against vemurafenib. The
brain metastases were treated with the cyberknife. Patients 1 and 2 without LDH elevation
are still alive, but patient 3 with abnormal LDH elevation died despite the treatment. We
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need to carefully follow patients on vemurafenib therapy because brain metastasis can sud-
denly occur even if the metastatic lesion has decreased clinically. The therapeutic effect of
vemurafenib against brain metastasis is poor in cases with LDH elevation.

© 2017 The Author(s)
Published by S. Karger AG, Basel

Introduction

Vemurafenib is a BRAF inhibitor for unresectable malignant melanoma. It is known that
vemurafenib quickly shrinks metastatic lesions. However, once a tumor is drug resistant, the
metastatic lesions quickly become larger again. Brain metastasis is frequently observed in
patients with metastatic melanoma [1]. In a phase III trial of vemurafenib, patients with
brain metastasis were excluded [2]. Therefore, it is not known whether vemurafenib is truly
effective when treating brain metastasis. However, some studies have reported that brain
metastasis responds to vemurafenib [3]. Unfortunately, it does not become clear in those
reports whether vemurafenib is spontaneously effective against both brain and other metas-
tases. Here, we report 3 cases of brain metastasis with sudden onset despite vemurafenib
administration. The patient characteristics are shown in Table 1.

Case Report

A total of 9 patients with BRAF mutation have been treated with vemurafenib at our in-
stitution. Six patients are categorized as stable disease with partial response. In those, vemu-
rafenib was administrated at a dosage of 960 mg twice a day. The other three patients were
also categorized as partial response before brain metastasis occurred. In all of them, brain
metastasis was suddenly detected on magnetic resonance imaging (MRI).

Patient 1 is a 43-year-old female with lung metastasis when she started vemurafenib
therapy. Her lung metastasis reduced gradually (Fig. 1a, b). However, 3 months after starting
the vemurafenib therapy, brain metastasis was visible on MRI (LDH was 161, Fig. 1c). The
vemurafenib therapy was continued for another 3 months. Cyberknife treatment was per-
formed, but the brain metastasis enlarged gradually (LDH was 244, Fig. 1d).

Patient 2 was a 53-year-old male with lung and liver metastasis when he started vemu-
rafenib therapy. His metastatic site was controlled well. After 6 months on vemurafenib, an
MRI revealed brain metastasis (Fig. 1e). The LDH level was >600. Therefore, the patient was
switched to nivolumab therapy with cyberknife. Unfortunately, the metastatic lesion became
rapidly bigger (Fig. 1f). The brain metastasis could not be controlled, and the LDH level
promptly increased to 5,665. Despite treatment, the patient eventually died 3 months later
due to brain metastasis.

Patient 3 is a 75-year-old male with lung and liver metastasis when he started vemuraf-
enib therapy. After 4 months on vemurafenib, disturbances of consciousness suddenly ap-
peared. MRI scans revealed meningeal seeding (LDH was 240, Fig. 1g), whereas the patient’s
other metastatic lesions appeared to be reduced on computed tomography.
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Discussion

It is known that melanoma cells develop drug resistance within a few months and that
the progression of acquired drug resistance induces the amplification of melanoma cells [4].
On the other hand, vemurafenib has a high molecular weight; therefore, it cannot easily cross
the blood-brain barrier [5]. In addition, the primary and metastatic melanoma lesions were
sometimes heterogeneous [6]. Based on these facts, some oncologists might conclude that
our patients developed brain metastasis due to a BRAF mutation or the administered drug’s
inability to cross the blood-brain barrier. However, we speculate that our patients’ tumors
acquired drug resistance against vemurafenib since their metastatic lesions kept growing
despite the patients being on vemurafenib. There are many reports about drug resistance
against vemurafenib. It is well known that acquired drug resistance induces MAPK reactiva-
tion based on the activation of secondary mutations in NRAS, MEK, and others [7]. Unfortu-
nately, we could not investigate any other mutations in our patients.

When treating patients with brain metastasis, it is important to monitor LDH fluctua-
tion. Even if a metastatic lesion other than brain metastasis is well controlled, it is possible
that the LDH level may gradually increase, and brain metastasis might suddenly occur, as in
patients 1 and 3. When the LDH level increases, it is difficult to control brain metastasis, even
with cyberknife treatment. Patient 2 had a high LDH level, and the tumor activity was very
aggressive. Therefore, LDH can be a useful biomarker for tumor activity after switching med-
ication. However, even when the LDH level is normal, it is necessary to carefully monitor
tumor activity. To our knowledge, no reports of brain metastasis occurring suddenly during
vemurafenib treatment have been published. We believe that this report is relevant for pa-
tients with malignant melanoma harboring the BRAF mutation and being on vemurafenib
therapy.
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Fig. 1. Plain X-ray and cerebral MRI (T1-weighted image). a Plain chest X-ray of patient 1 before vemuraf-
enib: a metastatic lesion is detected in her left lung. b Plain chest X-ray of patient 1 after vemurafenib: the
size of the metastatic lesion is reduced to approximately half. c Patient 1: 3 months after starting vemuraf-
enib therapy, several brain metastases are present in the occipital lobe (yellow arrowheads). d Patient 1: 3
months later (i.e. 6 months after starting vemurafenib therapy), the metastatic tumors have grown rapidly
despite vemurafenib therapy. e Patient 2: 4 months after starting vemurafenib therapy, several brain me-
tastases are present in the occipital lobe. f Patient 2: 4 months later (i.e. 8 months after starting vemuraf-
enib therapy), the metastatic tumors have grown rapidly. g Patient 3: hyperintensity was detected on the

surface of the right temporal lobe.

Table 1. Patient characteristics

Patient 1 Patient 2 Patient 3

Age, years 43 53 75
Sex Female Male Male
Weight, kg 57 64 56
Place of primary lesion Left thigh Left shoulder Chest
Place of metastatic lesion Lungs Lungs, liver Lungs, muscle
Initial dose, mg 9602 9602 9602
Maintenance dose, mg 480b 7202 7202
Adverse events Rash Uveitis, arthralgia Rash
LDH at brain metastasis 161 617 240
Maximal LDH 244 5,665 666
Time to brain metastasis after

first vemurafenib administration, months 3 6 5
RECIST until brain metastasis PR PR PR
Outcome Alive Dead Alive

PR, partial response.
a Twice a day. P Once a day.
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