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❖ Autosomal dominant ​  (gene NF1: 17q11.2)
❖ Incidence: 1/3000 newborns

❖ Two or more of the following manifestations (new Legius criteria, 2021): 
• Six or more café-au-lait spots
• Freckling in the armpits or groin 
• Two or more neurofibromas of any type or one plexiform neurofibroma
• Optic pathway glioma 
• Two or more Lisch nodules or two or more choroidal abnormalities
• Skeletal problems (sphenoid dysplasia, bowing of the tibia, long bone    

pseudoarthrosis)
• A faulty NF1 gene detected through genetic test  

Legius, Eric et al.
Revised diagnostic criteria for neurofibromatosis type 1 and Legius syndrome: an international consensus recommendation
Genetics in Medicine, Volume 23, Issue 8, 1506 - 1513

Neurofibromatosis type 1 (NF1)
M/IT/UNB-NF1/0075
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❖ Loss of neurofibromin = RAS pathway overactivation

Susceptibility to neoplasms development
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❖ Serious complication of NF1

❖ Histologically benign nerve sheath tumors

❖ Tumors most frequently associated with NF1, 50% of cases

❖ Large nerve trunks affected

❖ Frequent sites: paraspinal nerves, brachial or sacral plexuses, trunk and 
neck wall

Fisher MJ et al. Management of neurofibromatosis type 1-associated plexiform neurofibromas. Neuro Oncol. 2022 Nov 2;24(11):1827-1844

Plexiform neurofibromas (PNs)
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Gross AM et al. Selumetinib for children with neurofibromatosis type 1 and plexiform neurofibromas: A plain language summary of SPRINT. 
Future Oncol. 2024 May;20(14):877-890

Morbidity
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Clinical impact
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❖ Tipically congenital  or most important peak of volumetric increase in early childhood

❖ Associated with at least one morbidity

❖ Risk of malignant transformation (malignant peripheral nerve sheath tumors, MPNST) 

of 8-15 % 

Natural history

Malignant Peripheral Nerve Sheath Tumors: Latest Concepts in Disease Pathogenesis and Clinical Management. Chengjun Yao et al. Cancer February 2023
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❖ Size of PN affects directly the severity of symptoms. These functional 
impairments have a negative impact on the overall quality of life (QoL), 
notably affecting pain and discomfort, anxiety and depression and caregiver 
productivity

❖ 1/3 of children and adolescents with PN present social-emotional difficulties 
(anxiety, depression, social withdrawal) 

Impact on QoL

Wolters PL Substantial Pain and reduced quality of life in adolescents and young adults with neurofibromatosis type 1 and plexiform neurofibromas
enrolled in NF Consortium PN Clinical Trials. In: CTF Global Joint NF Conference, Paris, France; 2018.
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❖ Size and location of the PN

❖ Age of the patient 

❖ Growth trajectory

❖ Symptomatology

❖ Impact on quality of life

❖Multidisciplinary team

❖ Patient and Family Preferences

Treatment decisions and the use of MEK inhibitors for children with neurofibromatosis type 1-related plexiform neurofibromas. Amy E. et al. BMC Cancer 2023 

Clinical making decision
M/IT/UNB-NF1/0075
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Treatment decisions and the use of MEK inhibitors for children with neurofibromatosis type 1-related plexiform neurofibromas. Amy E. et al. BMC Cancer 2023 

Therapy decision flow chart         
M/IT/UNB-NF1/0075
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Surgery

❖ Surgical resection has been (historically) the only potentially effective
treatment for PNs

❖ Infiltrative nature

❖ Incomplete resection

❖ Risk of regrowth

Nelson CN et al. Safe marginal resection of atypical neurofibromas in neurofibromatosis type 1. J Neurosurg. 2019 Oct 25;133(5):1516-1526. 
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Surgery

121 pts
• Complete resection: 15%
• Neurological permanent sequelae: 18%
• Regrowth: 43% 

220 pts
• Subtotal resection(< 50%): regrowth

68% 
• Partial resection (50-90%):regrowth 45%
• «Complete resection»: regrowth 40% 

M/IT/UNB-NF1/0075
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Medical therapy trials 

The past
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Pediatr Clin N Am 70 (2023) 937–950

MEK inhibition 
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Dysregulated growth due to NF1 pathogenic variant

Cell proliferation and survival
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ERK Inhibits MEK to 

suppress growth 

signalling 

downstream of RAS4
X SELUMETINIB

Blakeley JO and Plotkin SR. Neuro Oncol 2016;18:624–638; 2. Dombi E et al. N Engl J Med 2016;375:2550–2560; 3. Ciombor KK et al. Exp Opin Invest Drugs 
2015;24:111–123; 
Leijen S et al. Cancer Chemother Pharmacol 2011;68:1619–1628; 5. Yap YS et al. Oncotarget 2014;5:5873–5892.

❖ Oral, second-
generation, highly 
selective MEK1/2 
inhibitor

Selumetinib:  mechanism of action
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Gross AM et al.Selumetinib in Children with Inoperable Plexiform Neurofibromas. 
N Engl J Med. 2020 Apr 9;382(15):1430-1442

SPRINT study
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Spider plot: difference in PN growth between

patients treated with selumetinib (red, n = 48) and 

age-matched controls from the NCI NF1 natural

history (blue, n = 93) 

SPRINT phase II

SPRINT PFS 3Y 84% in selumetinib
group (N=50) VS 15% in natural
history group (N=92)

Gross AM et al.Selumetinib in Children with Inoperable Plexiform Neurofibromas. 
N Engl J Med. 2020 Apr 9;382(15):1430-1442
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SPRINT population

Gross AM et al.Selumetinib in Children with Inoperable Plexiform Neurofibromas. 
N Engl J Med. 2020 Apr 9;382(15):1430-1442
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SPRINT QoL improvement

Gross AM, Selumetinib for children with neurofibromatosis type 1 and plexiform neurofibromas: A plain language summary of SPRINT. Future Oncol. 
2024 May;20(14):877-890
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SPRINT toxicity

Gross AM, Selumetinib for children with neurofibromatosis type 1 and plexiform neurofibromas: A plain language summary of SPRINT. Future Oncol. 
2024 May;20(14):877-890
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Bambino Gesù Children’s Hospital experience in expanded access
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FDA reimbursement

Gross AM, Selumetinib for children with neurofibromatosis type 1 and plexiform neurofibromas: A plain language summary of SPRINT. Future Oncol. 
2024 May;20(14):877-890

❖ April 2020
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AIFA reimbursement

❖ March 2024

M/IT/UNB-NF1/0075
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❖ 30 patients (24 ongoing)
❖ 2019-2024 
❖ Age: 3-26 (median 10.5)
❖ Inoperable and symptomatic PNs

Head only
5 pts

Our experience – Bambino Gesù Children’s Hospital 
(commercial and expanded access)

Neck and trunk
4 pts

Trunk and limbs
6 pts

Abdomen and 
limbs 5 pts

Limbs 4 pts

Head and neck
6 pts

M/IT/UNB-NF1/0075
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Our experience - Bambino Gesù Children’s Hospital

PD( > 20% vMRI): 4 cases, malignant trasformation
SD (0- +/- 20% vMRI): 18 cases
PR (< 20-100% vMRI): 8 cases

❖ Radiological response (volumetric MRI, criteri Reins)

M/IT/UNB-NF1/0075
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❖ Questionario PedsQL TM 4.0 Generic Core 
Scale

❖ Pain (Visual Analog Scale) 
18/30 pts (60%) decrease in symptoms (16/18 
possibility of discontinuing analgesic therapy)

❖ Neurological deficits (Medical Research 
Council muscle power scale) 

12/30 pts (40%) improvement in limbs
function

Our experience – Clinical improvement
M/IT/UNB-NF1/0075
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❖ No grade 4 toxicity
❖ 100 % cutaneous toxicity (G1-G3)
❖ 100% change hair color (G1)
❖ 70% paronychia (G1-G3)
❖ 30% Dhiarroea (G2 )
❖ Ordinary management except in 2 cases of 

paronychia (surgery)

Our experience - Toxicity
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August 2019  vs  August 2024

Start therapy with iMEK selumetinib

Clinical case #1

❖ 8 yo (02/2015) diagnosis of 
craniofacial/mediastinal

❖ Right arm pain/hypostenia

❖ Treatment with pegylated interferon 
(2 years) with no evidence of 

clinical/radiological benefits

❖ 12 yo( 08/2019 (radiological progression, 
VAS score 7, Muscle power scale score 1, 
impaired QoL

2019-2024: five years of treatment, still
ongoing (G2 skin toxicity)

vMRI: PR
VAS: score from 7 to 2
British muscle power scale: score from 1 to 3
Quality of life: improvement in all filelds

M/IT/UNB-NF1/0075
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Clinical case #2

August 2019

Start therapy with iMEK selumetinib

Stop of all pain
medicaments

❖ 18 yo (09/2017) diagnosis of PN involving
bilateral brachial plexus and intercostal
nerves

❖ Uncontrollable pain, lower limbs
hypoesthesia

❖ 07/2019 VAS score 9, British medical
research council muscle power scale: score 
1, impaired quality of life

2019-2024: five years of treatment, still
ongoing (G2 skin toxicity, paronychia)

vMRI: stable
VAS: score from 9 to 3
British muscle power scale: score from 1 to 4
Quality of life: improvement in all filelds

Vs May 2024

M/IT/UNB-NF1/0075



R A R E  I N S P I R A T I O N .  C H A N G I N G  L I V E S .

Nuovi outcomes di trattamento per i neurofibromi plessiformi nei pazienti affetti da NF1, AIEOP 

Bologna 2024

Clinical case #3

October 2022  vs  August 2024
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Take home message

✓ Plexiform neurofibromas are the most frequent tumors associated with NF1, in
50% of cases

✓ High morbidity and risk of malignant transformation

✓ Surgery: not always feasible and usually not conclusive

✓ Selumetinib, an oral selective MEK ½ inhibitor, approved for inoperable,
symptomatic PN in children > 3 years

✓ Efficacy: volumetric MRI but overall clinical improvements also with stable vMRI

✓ Skin, mucosa, and gastrointestinal the major toxicities

M/IT/UNB-NF1/0075
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