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To the Editor:

Therapeutic BRAF inhibition is approved for mela-

noma with a BRAF V600E or V600K mutation (located

in exon 15) [1e3]. Infrequent BRAF mutations in mel-

anoma, notably the 5% located in exon 11, can be

detected by next generation sequencing (NGS) technol-

ogies, but the clinical benefit of BRAF/MEK inhibitors

in these situations is controversial [4,5]. Here, we report
the first two cases of metastatic melanoma with a non-

classical BRAF mutation on codon 469 in BRAF exon

11 who benefitted from BRAF/MEK inhibition.

1. Case report 1

A 42-year-old woman presented with a multimetastatic
melanoma with subcutaneous, muscular, lymphatic,

pulmonary and brain (n Z 3) metastases in January

2018. Mutational analysis based on NGS assay (PGM
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technology; Thermofisher, Waltham, MA) revealed a

p.G469A mutation in exon 11 of BRAF associated with

a p.L584P mutation in exon 15 of BRAF. Initially

treated with antiprogrammed cell death 1 (PD1) pem-

brolizumab in association with stereotactic radiotherapy

for three brain metastases, her treatment was switched

to ipilimumab when metastatic brain progression was
observed but had to be stopped after two infusions

because of Common Terminology Criteria for Adverse

Events (CTCAE) grade III hepatotoxicity and colitis.

When she was admitted to the hospital in July 2018 for

impaired general condition (PS 4) and diffuse progres-

sion of the disease in the small intestine, cervical verte-

brae, brain (9 new lesions) and leptomeningae, the

tumour board proposed to test a combination of BRAF
and MEK inhibitors (dabrafenib þ trametinib) as a

salvage therapy. At the first 18F-fluoro-2-deoxy-D-

glucose (18FDG) positron-emission tomography (PET)/

computed tomography (CT) evaluation, at 3 months,

she presented with an excellent clinical response with a

decrease of all metastatic sites and a partial response

evaluated to 94% according to PET Response Criteria

In Solid Tumours. Maintained metabolic response was
confirmed at the 6-month re-evaluation by 18FDG-

PET/CT. Brain magnetic resonance imaging showed an

overall stability except for a 3-mm increase of one of the
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cerebral metastases, which was treated with stereotactic

radiotherapy in January 2019 (Fig. 1). The patient’s

performance status (PS) went from 4 to 0-1, and her

lactate dehydrogenase (LDH) level decreased from 573

UI/L to 279 UI/L (N < 159UI/L) between September

2018 and January 2019.

2. Case report 2

A 48-year-old patient presented in October 2017 with

multiple subcutaneous metastases of a nodular dorsal

melanoma harbouring a p.G469S mutation in exon 11

of BRAF (c.1406G > S).

After two unsuccessful lines of therapy in two phase I

trials evaluating intratumoural ipilimumab with sys-
temic nivolumab (NIVIPIT, NCT 02857569) and nivo-

lumab with castration hormonotherapy (Debiopharm,

EUDRACT 2017-001816-12), he presented in October

2018 with a painful epidural metastasis, considerable

fatigue (PS 3-4) and weight loss (14 kg in a month).

Radiotherapy was performed on his epidural lesion, and

dabrafenib and trametinib were initiated 48 h later. One

month later, his condition had significantly improved
(PS 1), and he had gained 7 kg. His pain was controlled,

lymph nodes were clinically reduced in size and LDH

levels decreased from 661 UI/L in October 2018 to 360
Fig. 1. 18FDG-PET/CT of patient 1 at baseline (A), at week 12 (B)

positron-emission tomography; CT, computed tomography.
UI/L (N < 159UI/L) in January 2019. Unfortunately,

this impressive clinical response was not durable, and

the patient experienced progression in the liver, the

lomboaortic and axillary lymph nodes after 3 months.

Nevertheless, in spite of the tumour progression, he

remained in a relatively good performance status, and

he could be enrolled in a phase II clinical trial evaluating

the anti-PD1 spartalizumab with an anti-IL1-beta can-
akinumab (Novartis, NCT 03484923).

3. Discussion

This is, to our knowledge, the first report concerning

combined anti-BRAF þ MEK targeted therapy for

patients with metastatic melanoma harbouring a BRAF
mutation in exon 11.

Both patients achieved an excellent response associ-

ated with a significant improvement in their quality of

life for several months. Both patients eventually devel-

oped resistance, but they derived a substantial benefit

from the targeted therapy with a disease remaining

under control for one patient and the possibility to be

enrolled in a new clinical trial for the other.
It is noteworthy that baseline characteristics did not

predispose them to respond to therapy as they had

progressed following immunotherapy and had a
and week 29 (C) of therapy with dabrafenib þ trametinib. PET,
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very low performance status, multiple metastases and

high LDH levels at the time they received targeted

therapy.

Because of their low prevalence in melanoma, non-

V600 BRAF mutations are not routinely screened, and

targeted therapy has not been evaluated in their context.

Nevertheless, with the advent of advanced technologies

such as NGS, rare BRAF mutations can now easily be
identified. It is thus critical to explore their theragnostic

impact [6e8].

BRAF mutations have different functional conse-

quences from low to high kinase activities [9,10]. Class I

BRAF mutations, such as V600, generate mutant BRAF

kinase that strongly activates its downstream effectors

MEK and ERK.

In class II mutations, BRAF proteins signal as RAS
independent dimers; class IIa occur within the activation

segment (i.e. L597, K601) and IIb within the glycerin-

rich-p-loop. Codon 469 mutations found in our pa-

tients, p.G469A (Gly469Ala) and p.G469S (Gly469Ser),

belong to the class IIb mutations and are located in the

P-loop (464-471) that stabilises ATP and is directly

connected to the V600 loop.

Class III mutations induce low kinase activity (G466,
D594, Y472) [11].

Class I and IIa are known to be sensitive to combined

anti-BRAF and MEK inhibitors [12,13].

For the class IIb mutations, a recently published

case report has shown a good clinical efficacy of the

combination of dabrafenib þ trametinib [14]. This is

consistent with in vitro and pre-clinical studies

demonstrating sensitivity of both G469A and G469S-
mutant BRAF to combinations using dabrafenib or

encorafenib þ anti-MEK [15,16]. However, ‘RAF

dimer inhibitors’ could theoretically be more effective

on class IIB mutations because they activate BRAF as

a dimer [17].

In our experience, the two variants of the same G469

codon responded well to targeted therapy combining

dabrafenib and trametinib.
Mechanisms for secondary resistance are not eluci-

dated yet for this class of BRAF mutations and should

be the focus of more research. The in vitro effects of dual

MAPK inhibitors on G469S seem more subtle, possibly

explaining the earlier relapse of one of our patients [16].

For the other patient, the potential theragnostic

impact of the additional BRAF mutation that was

found in exon 15, p.L584P (Leu584Pro), is currently
unknown [18].

Altogether, we think that non-V600 BRAF muta-

tions are important to screen, especially in patients with

melanomas who do not respond to immunotherapy as

no alternative therapeutic options are available for

them.

Finally, this approach should be extended to non-

small cell lung cancer (NSCLC) because non-V600
BRAF mutations represent half of BRAF mutated tu-

mours [17,19,20].
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