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INTRODUCTION
Neurofibromatosis 1 (NF1) is caused by an auto-

somal dominant mutation in the NF1 tumor suppres-
sor gene, which predisposes individuals to various
neuronal, hematopoietic, and skeletal disorders.1

The major diagnostic features include caf�e-au-lait
patches, skin-fold freckling, iris lisch nodules, optic
pathway glioma, and bony dysplasia, as well as
cutaneous, subcutaneous, and plexiform neurofi-
bromas, which are pathognomonic for the disease.1

NF1 patients also have a higher predilection for
developing tumors, such as pheochromocytomas,
gastrointestinal stromal tumors, and paragangliono-
mas.2 Pheochromocytomas, in particular, occur in
only 0.1%e5.7% of patients with neurofibromatosis.2

Therefore, there is minimal literature on the treat-
ment and therapeutic side effects of pheochromocy-
tomas in the context of NF1. Here, we present a case
of a patient with NF1 and a pheochromocytoma
treated with sunitinib who subsequently developed
pruritus of her neurofibromas. We present this case
in order to describe this rare side effect of sunitinib in
NF1 patients and offer a new possible treatment
approach.
CASE REPORT
A 59-year-old woman with a past medical history

of NF1 complicated by multiple malignancies,
including metastatic malignant pheochromocytoma,
presented to the dermatology clinic with new
inflammation and pruritus of her neurofibromas.
The patient reported that 1 month prior, she had
begun therapy with sunitinib for her metastatic
pheochromocytoma. She noticed a reduction in
size of her cutaneous neurofibromas with this new
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therapy; however, she also experienced new inflam-
mation and pruritus of the neurofibromas. On ex-
amination, she was found to have innumerable soft,
pink-to-skinecolored papules throughout her trunk
and extremities that appeared inflamed (Fig 1, A). An
excisional biopsy was performed of an 11 mm
nodule with an overlying hemorrhagic crust on her
left deltoid in order to rule out a malignant
peripheral-nerve-sheath tumor, but pathology re-
vealed a benign, traumatized neurofibroma. Given
the fact that neurofibromas contain copious mast
cells, her pruritus was treated with an agent that
inhibits mast cell degranulation, montelukast. After
1 month on 10 mg montelukast daily, the patient
reported drastic improvement of the inflammation
and pruritus of her neurofibromas (Fig 1, B) without
any additional side effects. The patient has remained
on montelukast for 9 months with sustained
improvement.
DISCUSSION
NF1 encodes the protein neurofibromin, which

regulates p21ras activation and its downstream
effects.3 Attempts to target p21ras itself have been
challenging; therefore, current therapy approaches
focus on targeting the receptor tyrosine kinases
(RTK) that activate p21ras.3 Sunitinib is a highly
selective RTK inhibitor with activity against c-kit,
PDGFR, FGFR, RET, and VEGFR, which are all
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Fig 1. Pink, inflamed neurofibromas narrowly surrounded by small, pink plaques were
observed, most notably on the upper back before therapy with montelukast (A). A significant
reduction in neurofibroma inflammation was observed after therapy with montelukast (B).
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pathways that have been implicated in the patho-
genesis of both pheochromocytomas and neurofi-
bromas.3 Much of the literature to date has studied
the effect of sunitinib on pheochromocytomas and
plexiform neurofibromas, which have malignant
potential.4 Nevertheless, cutaneous neurofibroma
formation arises from similar biochemical pathways
as pheochromocytomas and plexiform neurofi-
bromas and are therefore also affected by therapy
with sunitinib. Considering that many patients with
plexiform neurofibromas or NF1-associated pheo-
chromocytomas also have cutaneous and subcutane-
ous neurofibromas, the effect of sunitinib on all types
of neurofibromas is worth evaluating. In this case,
the patient was treated with sunitinib for her
pheochromocytoma and concomitantly experienced
reduction in size of her cutaneous neurofibromas.

In addition to the reduction in size of her
neurofibromas with sunitinib therapy, the patient
also experienced significant pruritus of her neurofi-
bromas. Though adverse skin reactions occur in
approximately 90% of cases treated with angiogenic
inhibitors,5 pruritus is not a commonly reported side
effect of sunitinib.6 Pruritus has been reported in
studies of sorafenib and imatinib, which are also RTK
inhibitors; however, the cause of this pruritus is
unknown, and treatment with antihistamines, ste-
roids, and topical anesthetics has demonstrated only
a variable response.7 No studies have evaluated the
cause of RTK inhibitor induced pruritus within
neurofibromas. Nevertheless, it is known that
sunitinib has a direct effect on mast cells and that
mast cells play a critical role in neurofibroma
tumorigenesis and pruritus.3,8 Therefore, we hypoth-
esized that a leukotriene receptor antagonist, which
has downstream effects on mast cell degranulation,9

may be an effective therapy for patients with
sunitinib-induced pruritus within their neurofi-
bromas. The patient was started on montelukast
monotherapy and experienced relief of her pruritus
within 1 month of treatment without any side effects.
To the authors’ knowledge, the use of leukotriene
receptor antagonists has never been reported in this
setting. We present this case in order to suggest a
potential new treatment approach for this nuanced
condition.
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