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Introduction: Combination molecular BRAF/MEK inhibitors targeted therapy has
been shown to improve overall survival in patients with BRAF V600 mutated
unresectable or metastatic melanoma. Most patients treated with BRAF/MEK
inhibitors will experience adverse events but neurological adverse events (nAEs)
remain rare.

Case report: A 42-year-old woman diagnosed with metastatic melanoma
presented with an intense pain in the left shoulder 7 days after the beginning
of encorafenib/binimetinib after immune checkpoint inhibitors (ICl)
combination. No other triggering factors were identified. Electromyogram
performed one month after the pain onset revealed a left brachial plexopathy
suggestive of a Parsonage-Turner syndrome. The weakness slowly improved
with intensive rehabilitation and targeted therapies were continued.

Conclusion: We report the first case of Parsonage-Turner syndrome in a
melanoma patient treated with encorafenib/binimetinib following checkpoint
inhibitors combination.We cannot rule out the implication of ICl in the
development of this syndrome but the rapid onset of the symptoms after the
beginning of targeted therapies makes their involvment more likely.Given the
increased use of BRAF/MEK inhibitors in managing of stage Il and IV melanoma,
as well as the development in stage I, clinicians should be aware of this potential
side effect.
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Introduction

Roughly half of advanced cutaneous melanomas harbor a V600
mutation in the BRAF gene, which activates the mitogen-activated
protein kinase (MAPK) pathway. Targeted mutation-based therapy
with BRAF/MEK inhibitors is among the systemic treatment
options for advanced metastatic melanoma, as well as for
adjuvant therapy in stage III melanoma following complete
resection (1, 2). Common adverse events comprise fever, fatigue,
joint pain, rash, loss of appetite, nausea, and diarrhea. Neurological
adverse events (nAEs) related to BRAF/MEK inhibitors have
frequently been reported, including Guillain-Barre syndrome
(GBS), peripheral neuropathies, and facial palsy. Nevertheless,
these toxicities remain relatively rare. Since most patients do not
achieve long-lasting benefits from BRAF/MEK inhibitors, immune
checkpoint inhibitors (ICIs) are usually used as the primary first-
line treatment. In patients who have undergone sequential therapies
with ICIs followed by BRAF/MEK inhibitors, diagnosing and
establishing causality for neurological adverse events can be
challenging. We present the first documented case of Parsonage-
Turner syndrome in a melanoma patient who received encorafenib/
binimetinib following combination checkpoint inhibitors.

Case report

A 42-year-old woman had a medical history of melanoma excised
in 2002. Following the surgery, she was placed on active surveillance.
In 2021, she developed a left inguinal lymph node and liver nodules,
which were confirmed to be metastatic melanoma positive for the
BRAF V600E mutation through biopsy. Initially, she received a
combination of immune checkpoint inhibitors (ICI), specifically
anti-PD-1 and anti-CTLA-4, for nearly three months, with the only
side effect being hypothyroidism. Due to disease progression under
ICI treatment, she was switched to encorafenib/binimetinib (E/B).
On the fourth day of E/B treatment, she developed serous
retinopathy, which resolved after a brief temporary discontinuation
of the targeted therapy. This allowed the resumption of the E/B
regimen at a reduced dose. One week later, she experienced severe
acute pain in her left shoulder, scoring 8 on the Visual Analog Scale,
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without any traumatic context. During the medical examination, she
displayed no motor deficits, no movement limitations, and her deep
tendon reflexes remained intact. Both X-ray and ultrasound
examinations of the shoulder were normal, but a C5-C6 discopathy
was noted on cervical spine X-ray. The patient received treatment
with analgesics and non-steroidal anti-inflammatory drugs
(NSAIDs), which led to the resolution of pain within one month.
However, this was followed by muscle weakness, prompting further
investigations. An MRI of the cervical spine confirmed degeneration
at the C5-C6 and C6-C7 levels, but without cervical radiculopathy. A
lumbar puncture revealed no signs of inflammation, and serology
testing for Lyme disease came back negative. Serum inflammatory
markers remained within normal ranges, and the search for various
autoantibodies, including antiganglioside antibodies, also yielded
negative results. An electromyogram (EMG) was performed,
revealing severe axonal denervation of the suprascapular nerve that
did not respond to stimulation (Figure 1). The clinical presentation
and EMG data led to the diagnosis of Parsonage-Turner syndrome.
Given the temporal relationship with the oncological treatment and
the absence of alternative triggers such as infection, vaccination, or
mechanical events, the causality of the sequential use of ICI-targeted
therapy was established. However, the E/B regimen was continued in
the absence of an alternative treatment for her metastatic melanoma.
The patient recovered and regained function in her arm through
physical rehabilitation. No specific treatment was introduced, and
corticoids were not administered because the diagnosis was made at a
stage where the muscles were already atrophied, and the goal was to
prevent the development of additional steroid-induced myopathy.

Regular clinical evaluations and EMG assessments were
conducted. At present, the patient is still undergoing treatment
with E/B, with her oncological disease remaining stable. She is in
good clinical condition, and there has been complete recovery of the
suprascapular nerve.

Discussion

Parsonage-Turner syndrome, also known as neuralgic
amyotrophy, is a rare condition that primarily affects males. It
was first described in 1948 by Parsonage and Turner (3). The

Right suprascapular nerve

FIGURE 1

Nerve conduction velocity of motor branch of suprascapular nerves: decrease of amplitude of left suprascapular nerve.
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evolution of neuralgic paresthesia typically consists of three phases:
1) a painful phase characterized by severe acute pain in the upper
arm and shoulder, 2) the development of muscular weakness a few
days after the onset of pain, and 3) muscle atrophy that can be
observed a few weeks later. While the exact cause of Parsonage-
Turner syndrome remains largely unknown, some triggers have
been identified, including infectious episodes, vaccination, surgery,
connective tissue disorders, or pregnancy (4). The choice of
treatment depends on the stage of the syndrome. In the initial
stage, the primary treatments involve pain relief medications, and
corticosteroids have also shown some effectiveness. Ultimately, the
recovery largely depends on rehabilitation, which can be initiated
immediately after the painful phase. It’s worth noting that some
cases of neuralgic amyotrophy have also been reported following
antibiotic treatments (5). Combination therapy with BRAF/MEK
inhibitors has significantly improved the prognosis of patients with
BRAF-mutant metastatic melanoma. In the COLOMBUS study,
patients receiving encorafenib plus binimetinib achieved a five-year
overall survival (OS) rate of 34.7% (95% CI: 28.0-41.5%), in contrast
to 21.4% (95% CI: 15.7-27.8%) for vemurafenib and 34.9% (95% CI:
27.9-42%) for encorafenib. The five-year progression-free survival
(PFS) was also superior for encorafenib plus binimetinib, with a rate
of 22.9% and a median duration of response of 18.6 months. In
comparison, the five-year PFS rate for encorafenib and vemurafenib
was 19.3% and 10.2%, respectively, with median durations of
response of 15.5 and 12.3 months (6).

Only a few neurological adverse events related to the use of
BRAF/MEK inhibitors have been documented, primarily in the
form of case reports (7-9). A recent pharmacological study reported
15 cases of peripheral neuropathy with two primary phenotypes: a
symmetric, axonal, length-dependent polyneuropathy, and a
demyelinating polyradiculoneuropathy (10). Additional
neurological adverse events that have been reported include
myasthenia, reversible posterior leukoencephalitis, and facial
diplegia (11-13). Meirson et al. observed that the combination of
E/B was associated with an increased risk of peripheral neuropathy,
including Guillain-Barre syndrome (14).

10.3389/fonc.2023.1268693

Our case report underscores the potential causality of the prior
ICI regimen, particularly the use of ICI combinations. Indeed, ICIs
can lead to various neurological immune-related adverse events
(irAEs), accounting for approximately 1% of all irAEs. These
neurological irAEs encompass conditions such as meningitis,
peripheral neuropathy, and encephalitis. Two cases of Parsonage-
Turner syndrome have been described in relation to ICIs. In one
case, it was induced by pembrolizumab, with symptoms appearing
rapidly, just two weeks after the initiation of ICIs (15, 16). In the
second case, which was induced by nivolumab, symptoms
manifested later, approximately three months after the initial ICI
infusion, and the patient recovered upon discontinuation of ICIs.
However, this patient displayed atypical elements for a Parsonage-
Turner syndrome, such as bilateral involvement and a sensitive
component (17). Additionally, Alhammad et al. reported two cases
of brachial plexus neuritis associated with ICIs (Table 1) (18). The
authors proposed a different pathophysiologic immune mechanism
compared to the typical Parsonage-Turner syndrome, given the
presence of atypical features: rapid onset of symptoms, trunk
involvement, response to corticosteroids, and the absence
of amyotrophy.

While we cannot definitively rule out the involvement of IClIs, as
it has been described in the literature, the rapid onset of symptoms
immediately after the initiation of combination therapy leans in favor
of its potential causality. Parsonage-Turner syndrome typically
occurs within a few days following triggering factors.

It's worth noting that the treatment of neurological irAEs
generally necessitates the use of glucocorticoids, and patients who
do not respond to this first-line treatment may require additional
immunosuppressive or immunomodulatory therapies. In our
patient, improvement without the use of immunosuppressive
drugs may lend support to the potential role of targeted therapy.
However, we cannot draw a firm conclusion since it could be
attributed to the natural history of nerve regeneration or the
kinetics of ICIs following several weeks of discontinuation.

To the best of our knowledge, we are reporting the first case of
Parsonage-Turner syndrome in a melanoma patient treated with

TABLE 1 Characteristics and outcomes of patients who underwent a Parsonage-Turner syndrome.

Outcome of side
effect

Treatment of side effect

Primary Regimen Onset (weeks
tumor/ used after start of
stage treatment)
Our case 42yo/F Metastatic Anti BRAK 1
melanoma anti MEK
Keerty et al. 55y0/M Metastatic pembrolizumab | 2
2021 (15) lung cancer
Porambo and | 7lyo/M Metastatic nivolumab 12
al. 2019 (17) lung cancer
Alhammad 56/M Metastatic pembrolizumab | 27
and al. 2017 melanoma
(18)
50yo/F Metastatic nivolumab 27
renal cell
carcinoma
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Rehabilitation Resolved

Prednisone for 2 weeks at 60mg Permanant changes

(persistance of muscles

atrophy)
nivolumab discontinuation Resolved
High-dose intravenous Resolved
methylprednisolone then Oral
prednisone at 1 mg/kg per day
High-dose intravenous Resolved

methylprednisolone then Oral
prednisone at 1 mg/kg per day
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ICIs followed by targeted therapy. Targeted therapy and a
sequential strategy of ICI and targeted therapy are likely to play a
crucial role in the treatment of advanced melanoma, as well as in the
adjuvant setting, including stages IIb and IIc (COLOMBUS-AD
study). As a result, our case highlights a new potential adverse event
associated with these therapies, providing valuable information for

clinicians managing such patients.
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