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Neurofibromatosis type 1 (NF1) is a tumor predisposition 
autosomal dominant disorder with an estimated incidence 
of 1:3,000 individuals.1 Plexiform neurofibromas (PN), 
which occur in up to 50% of neurofibromatosis type 1 
patients2, are benign nerve sheath tumors consisting of 
well-differentiated Schwann cells that tend to grow along 
the length of the nerve.3 The lifetime risk of plexiform 
neurofibromas progression to a malignant peripheral 
nerve sheath tumor is around 10%.4 
The transition from plexiform neurofibromas to a 
malignant peripheral nerve sheath tumor (MPNST) 
correlates with intermediate histological atypical 
features, specific molecular markers, such as the 
heterozygous or homozygous loss of the CDKN2A/B 
loci5 and increased metabolism in fluorodeoxyglucose 

positron emission tomography (FDG-PET/CT) studies.6 
Selumetinib (AZD6244, ARRY-142886), an investigational 
mitogen-activated protein kinase kinase (MEK) 1/2 
inhibitor, is a new treatment option for inoperable 
symptomatic plexiform neurofibromas.7,8

Two trials assessed selumetinib efficacy in the treatment 
of neurofibromatosis type 1 children with inoperable 
plexiform neurofibromas. A phase I trial reported a partial 
response rate of 71% (there was tumor volume reduction 
equal or superior to 20% from baseline in 17 of 24 treated 
patients).7 A subsequent phase II trial evaluated the 
response in 50 children and the results were similar with 
a partial response in 72% of patients,8 but selumetinib’s 
long-term side effects and optimal treatment duration are 
still unknown. 
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Figure 1. Proposed algorithm for the assessment, treatment, and follow-up of pediatric patients with suspected or confirmed plexiform 
neurofibromas.

FDG-PET/CT - fludeoxyglucose positron emission tomography; INFARMED - Autoridade Nacional do Medicamento e Produtos de Saúde; MPNST - malignant peripheral nerve sheath tumor; MRI - 
magnetic resonance imaging; NF1 - neurofibromatosis type 1; PN - plexiform neurofibroma.
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We are currently following 31 pediatric patients (age < 21 
years) with inoperable plexiform neurofibromas at our 
institution. Our initial workup includes magnetic resonance 
imaging (MRI) of target plexiform neurofibromas, FDG-PET/
CT, electrocardiogram, echocardiogram, complete blood 
count, renal and hepatic tests, creatine phosphokinase, and 
genetic confirmatory testing after geneticist consultation 
(full assessment period varies between two and four 
months, pending on previous molecular genetic testing 
for neurofibromatosis type 1 gene status). The inclusion 
criteria for selumetinib treatment are inoperable plexiform 
neurofibromas associated with significant morbidity, 
baseline MRI, confirmed neurofibromatosis type 1 gene 
mutation by molecular testing, malignant peripheral 
nerve sheath tumor exclusion after PET-FDG/CT, normal 
laboratory results, and cardiac function. If the patient 
fulfills all of the inclusion criteria, further multi-institutional 
review and approval follows from local pharmacy 
commission, Autoridade Nacional do Medicamento e 
Produtos de Saúde (INFARMED), and the pharmaceutical 
company medical team (Fig. 1).
Since April 2018, 18 patients started selumetinib 
treatment. Five patients are under evaluation. Eight 
patients did not meet all of the inclusion criteria: 
five had asymptomatic plexiform neurofibromas, one 
patient refused treatment, one patient had a malignant 
peripheral nerve sheath tumor and died shortly after 
diagnosis, and one patient was ineligible for treatment 
due to low-performance status and died after plexiform 
neurofibromas related complications.
Among the 17 patients currently under treatment, 
the median treatment period is five months (0-12 
months). Pain resolution/improvement occurred in nine 
patients out of 11 patients, deformity improvement 
in seven out of 15 patients, gait improvement in four 
out of six patients, urinary incontinence resolution/
improvement in three of three patients, speech 
articulation improvement in one out of one patient. 
Among the 11 out of 18 MRI-reassessed patients, seven 
out of 11 patients had a plexiform neurofibromas size 
reduction and the remaining four had a stable disease. 

Major toxicities occurred in 14 out of 18 patients: 
asymptomatic creatine phosphokinase increase in 
two, asymptomatic left ventricular ejection fraction 
reduction (≥ 10% drop from baseline) in four, acneiform 
rash in four, mouth ulcers in one, genital ulcers in one, 
and paronychia in two patients. Treatment suspension 
occurred in one patient due to side effects and suspected 
malignant transformation. Dose reduction was necessary 
in one patient due to persistent paronychia.
Our results reproduce the positive outcomes found in 
previous phase I and phase II studies and explain the 
gradual paradigm shift in favor of early pharmacological 
treatment. The uncertainties regarding long-term side 
effects and optimal duration of treatment are two 
important issues that remain unanswered. Early referral 
to specialized centers could prevent increased morbidity 
related to delayed treatment and further plexiform 
neurofibromas growth.
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