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Objectives

• To review skin findings in NF1
• To discuss general skin care and sun 

protection
• To review novel treatments for the 

cutaneous manifestations of NF1



Skin findings in NF1

Café-au-lait macules
Axillary or inguinal freckling
Neurofibromas

– Dermal

– Subcutaneous

– Plexiform
Nevus anemicus



Neurofibroma Histology 

Mast Cell

R. Rapini. Practical Dermatopathology.



Itch and Pain in NF1

• Studies show that patients with NF1 experience 
increased skin itching and pain.
• The source of increased itch and pain in patients with 
NF1 is not clearly known.

– Sensory nerves are more sensitive?

– Mast cells in the skin are increased

– Mast cells cause inflammation, pain and itch
• Itch and pain affect quality of life.
Take Home Point: Good skin care may decrease 
inflammation and decrease itch and pain.



Skin Care: General Principles 

• Moisturize
• Protect from the sun
• Don’t smoke

Special Considerations for NF1 Patients:
It is critical to decrease inflammation of the skin by 
not using harsh skin products and moisturizing daily.



Skin Care: Bathing

• Use fragrance-free, gentle soap

– Ex: Dove sensitive skin, Cerave, Cetaphil, 
Aveeno

• Limit soap use to the “stinky” zones 

– Armpits, private parts, feet
• Don’t use wash cloths
• Moisturize the entire body after the shower or 

bath. Moisturize daily. 



Skin Care: Moisturizers

• Thicker is better (brand doesn’t matter)

– Ointments + creams are preferable to lotions
• Fragrance-free is best



Treatment of Itch 

Sarna Sensitive
Anti-histamines

– Non-sedating: Claritin, Zyrtec, Allegra

– Sedating: Benadryl, Hydroxyzine (Rx)

Dupilumab?

– Monoclonal antibody blocking IL4/IL13. FDA approved 
for treatment of atopic dermatitis and asthma ages 12+

– Case reports of improvement in itch AND cessation of 
growth in neurofibromas with in a patient with NF1

PMID: 34275694



Sun Protection: General Principles

• Avoid midday sun (10AM-4PM)
• Wear sun protective clothing
• Seek shade/shade structures
• Use broad-spectrum, >SPF 30 

sunscreen daily



Sunscreen



Sunscreen Basics 

• Broad Spectrum: blocks UVA + UVB light
• SPF = Sun Protection Factor (UVB light)

– Ratio of dose of light needed to cause sunburn 
with sunscreen compared to no sunscreen

• Water Resistance: 40 min, 80 min
• Inorganic: Reflects or scatters light
• Organic: Absorbs light and converts to heat via a 

chemical reaction



Dermatology, 3rd edition. Bologna et al.



FDA-Regulations of Sunscreen Packaging

Wang SQ, Lim HW. Current status of the sunscreen regulation in the United States: 2011 Food and Drug 
Administration's final rule on labeling and effectiveness testing. J Am Acad Dermatol. 2011 Oct;65(4):863-9.



How to pick a sunscreen

• Pick the one you will use 
• Brand is not important
• Broad-spectrum, at least SPF 30
• Inorganic sunscreens for young children or those 

with sensitive skin

– Active ingredient: zinc oxide, titanium dioxide
• Avoid sprays near face due to inhalation risk
• Avoid fragrance if possible



Sunscreen



Sunscreen only works where you use it

Dermatology, 3rd edition. Bologna et al.
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Other sources of sun protection



Sun Protective Clothing



Laser Treatment of Café-au-lait Spots (CALS)

Polder KD, Landau JM, Vergilis-Kalner IJ, Goldberg LH, Friedman PM, Bruce S. Laser eradication of pigmented lesions: a 
review. Dermatol Surg. 2011 May;37(5):572-95



Laser Treatment of CALS

• A variety of lasers have demonstrated efficacy in 
treating CALM 

– PDL

– Er:YAG

– Q-switched Nd:YAG

– Q-switched Ruby 

– Q-switched Alexandrite
• The durability of pigment improvement is not clear 



Novel Treatments: mTOR Inhibitors

• NF1 gene deficiency leads to activation molecular 
pathways called the AKT/mTOR and Raf/MEK/ERK 
pathways

• mTOR inhibitors (sirolimus and everolimus) block 
mTOR and have been used to treat plexiform 
neurofibromas with mixed success

• Topical sirolimus has been used in the treatment of 
neurofibromas (typical and plexiform) 

PMID: 30828862



Novel Treatments: Other Pathway Inhibitors

PMID: 34072574



Summary 

• Moisturize every day
• Use sun protective clothing and broad-

spectrum sunscreen, SPF 30 daily
• Exciting new treatments are being 

developed that may treat the skin 
manifestations of NF1

–Hopefully certain systemic treatments can 
be made into topical medications that are 
easy to apply and safe



Questions?

akirkori@childrensnational.org


