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The Network Edge Volume 20: Fall, 2021 
The Network Edge brings you regular updates on the latest neurofibromatosis (NF) research and clinical 
advances from recent scientific publications. The Network Edge is organized into “bite sized” sections by 
specific subtopic, so you can focus on the information that interests you most. 

The Network Edge features…  
- The Bottom Line: Each section starts with a summary sentence highlighting the “take home” points.

- Federally-Funded Research: All research identified as being either fully or partly funded by the Congressionally
Directed Medical Research Neurofibromatosis Research Program (CDMRP NFRP) or the National Institutes of
Health (NIH) is tagged CDMRP or NIH after the author name.

- A Global NF Picture: To keep you abreast of all NF research advances, The Network Edge includes publications
from around the world. Country of the research study is indicated after the author name.

- The Network Edge Archive: At the end of this volume of The Network Edge, there is a table showing topics
covered by past volumes. This should help if you wish to search for further information in The Network Edge
archive.

- FREE Publications: Many scientific publications are now available at no charge. These are tagged in the text as
FREE. To download full articles, use the embedded links in the references section of this PDF or visit
www.pubmed.gov and “search” for the publication title, then follow the links to download.

Highlights from Volume 20 of The Network Edge: 
• NF1 Clinical Trials: L-carnitine supplements were safe and well-tolerated by children with NF1 in a small

clinical trial; future trials will confirm whether these supplements can improve children’s muscle strength
and endurance.

• NF1 Learning Disabilities: Initial testing shows that MEK inhibitors like selumetinib and computer training
games like Cogmed might improve cognitive functioning in children with NF1.

• NF1 MPNSTs: A new blood test analyzing cell-free DNA from tumors that floats in our bloodstream holds
exciting promise for early detection and monitoring of MPNSTs.

• NF1 Optic Pathway Gliomas: Treating mice with MEK inhibitors like mirdametinib shortly after birth may
prevent optic pathway gliomas from forming.

• NF2 Clinical Trials: Analyzing resected tumors from NF2 patients taking everolimus helps uncover why the
drug was not as effective as hoped in shrinking vestibular schwannomas.

• NF2 Biology: Two FDA-approved drugs - brigatinib and losartan – hold promise for being repurposed to treat
vestibular schwannomas and other NF2-related tumors.

• Quality of Life: Treating depression may help buffer the impact of pain on people’s everyday lives; similarly,
building resiliency may help reduce the impact of stress on people’s quality of life.

• REiNS Update: A new series of articles highlights NF clinical trial recommendations, including how NF
patients and their family members have contributed to REiNS research.!
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Disclaimer: The Network Edge is a biannual lay summary and synthesis of published scientific articles 
related to neurofibromatosis. Every effort has been made to ensure that the information provided 
accurately reflects and interprets the original articles. The Network Edge is not intended as a substitute 
for the medical advice of physicians. The reader should regularly consult a physician in matters relating 
to his/her health and particularly with respect to any symptoms that may require diagnosis or medical 
attention. The author, the Neurofibromatosis Network, and NF Northeast hereby disclaim liability to any
party for loss, damage, or disruption caused by errors or omissions. 

The Network Edge © Neurofibromatosis Network, 2021 
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1. NF1 Clinical Trials 

The Bottom Line: L-carnitine supplements were safe and well-tolerated by children with NF1 in a small 
Phase 2 clinical trial; a larger, more rigorous trial is needed to determine if these supplements can improve 
muscle strength and endurance in kids with NF1. 
 

People with NF1 may experience a variety of muscle problems including muscle weakness, reduced 
muscle tone, and physical fatigue.  This may be due to an excess of intramyocellular lipids - fats that are 
stored as droplets within muscle cells to provide energy to the cells.  In Volume 18 of the Network Edge, we 
shared an article by Vasiljevski et al. FREE (Australia) that showed L-carnitine supplements were effective at 
reducing intramyocellular lipids in mice with NF1.  Now, the researchers have built on this preclinical work 
to launch a clinical trial of L-carnitine supplements in children with NF1.  In this small, Phase 2, proof-of-
concept clinical trial, Vasiljevski et al. (Australia) studied the safety and feasibility of L-carnitine 
supplements in six children ages 8 to 12 with NF1 who had a history of muscle weakness or fatigue.  The 
kids in the trial took over the counter L-carnitine supplements by mouth twice a day for 12 weeks.  Taking 
the supplements was safe and relatively easy to do, and preliminary efficacy data showed that the children 
might have increased muscle strength and improved motor function (as measured by walking and jumping 
performance).  To make sure these benefits were truly due to the supplements, the researchers 
recommend performing a larger, randomized, placebo-controlled Phase 3 clinical trial in children across a 
wider age range. 

2. NF1 Learning Disabilities 
 

The Bottom Line: Initial testing shows that MEK inhibitors like selumetinib and computer training games 
like Cogmed might improve working memory and executive functioning in children with NF1. 
 

Walsh et al. FREE, NIH (United States) evaluated the cognitive function of 59 children and young adults 
with NF1 who were participating in clinical trials of MEK inhibitors to treat their plexiform neurofibromas.  
(Most people (92%) were receiving selumetinib, but five participants were in clinical trials for mirdametinib 
or trametinib.)  The study found no evidence of any negative side effects of MEK inhibitors on cognitive 
function over the first 48 weeks of treatment.  In fact, it appeared that drugs may even improve working 
memory and executive functioning, especially in children who had difficulties in these areas to begin with.  
Future research should directly compare the cognitive changes seen during treatment with MEK inhibitors 
to changes seen in people receiving no treatment or other types of medications to prove whether these 
cognitive improvements are real and durable. 

Hardy et al. (United States) did an initial pilot test of whether CogmedRM, a computer-game like 
training program, could be a useful intervention to improve cognitive functioning in kids with NF1.  Twenty-
seven children with NF1 ages 8 to 15 with impairments in working memory scores tried out the program at 
home.  Sixty nine percent of kids were able to complete the minimum number of sessions (20 sessions over 
9 weeks), and promisingly showed short-term improvements in memory, attention, and executive 
functioning.  Ninety percent of parents said they were ‘somewhat’ or ‘very’ satisfied with the program, 
although 45% noted their kids ‘often’ or ‘always’ complained about having to do the training.  Based on 
these findings, the researchers propose conducting a larger, randomized clinical trial to more robustly study 
the benefits of Cogmed, and explore how computer training may supplement treatment with medications. 
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3. NF1 Malignant Peripheral Nerve Sheath Tumors 
 

The Bottom Line:  A new blood test holds exciting promise to detect MPNSTs and monitor people’s 
response to treatment; new insight into MPNST biology identifies potential targets for treatment. 

   
About 8-10% of people with NF1 will develop malignant peripheral nerve sheath tumors (MPNSTs) 

in their lifetime, but it can be difficult to tell based on imaging alone whether a tumor is a benign plexiform 
neurofibroma or a cancerous MPNST.  Szymanski et al. FREE, NIH (United States) are working to develop a 
blood test that can reliably differentiate plexiform neurofibromas from MPNSTs by analyzing plasma cell-
free DNA– small fragments of DNA that float in the bloodstream.  In their small initial test sample, a one-
time blood test was 86% accurate in distinguishing people with plexiform neurofibromas from people with 
MPNSTs.  Over time, the amount of tumor-related plasma cell-free DNA also went up or down with the size 
of the MPNSTs.  If this technology can be validated and scaled up, it will be a promising tool to non-
invasively detect MPNSTs earlier and monitor people"s response to treatment.  For those who would like a 
more detailed review on how cell-free DNA could potentially be used in diagnosing and monitoring MPNSTs 
in people with NF1, please see Jones et al. (Australia). 

Mutations in NF1 lead to disruptions in the RAS signaling pathway, which is why NF1 is considered a 
#RASopathy syndrome.”  Weber et al. FREE, NIH, CDMRP (United States) are studying how different forms of the 
RAS protein affect signaling in NF1-related MPNST cells.  They found that different forms of RAS act on 
different downstream targets that lead to tumor growth.  These targets – including R-Ras driven changes in 
ROCK1 signaling – could be a potential new target for MPNST treatments. 

4. NF1 Optic Pathway Gliomas  
 

The Bottom Line: Researchers identify the excess cell types and proteins that lead to optic pathway 
gliomas, and show that intervening early in mice development with MEK-inhibitors like mirdametinib may 
be able to prevent these tumors from forming. 

   
Jecrois et al. NIH, CDMRP (United States) found that optic pathway gliomas in mice arise from a specific 

type of cell (called #migrating glial progenitors”) found within the optic nerve during early development.  
Mice with NF1 had too much signaling in the Mek-Erk/MAPK pathway, leading to overproduction of these 
glial progenitors cells and eventual tumor formation.  Excitingly, temporary treatment with the MEK-
inhibitor mirdametinib for the first three weeks after birth prevented optic glioma formation in the mice.  
This provides proof-of-concept that chemotherapy treatment delivered during early development in 
humans may be able to prevent optic pathway gliomas before any irreversible neuronal damage occurs, 
although the exact time window for treatment and a safe dose of chemotherapy would still have to be 
determined.  

Pan et al.NIH, CDMRP (United States) also sought to explore why optic pathway gliomas form. They 
found that optic nerve activity promotes tumor growth, and that optic pathway gliomas will only form in 
mice with NF1 if the optic nerve is stimulated by visual experiences during a specific period in early 
development.  This is because mice with NF1 shed too much of a protein called neuroligin 3 within the optic 
nerve in response to light stimulating the retina.  However, blocking neuroligin 3 during this early 
developmental window helped prevent optic pathway gliomas from forming in new mice.  This provides 
another important window into ways we might be able to prevent optic pathway gliomas from occurring. 
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5. Other Clinical Features of NF1 
 

The Bottom Line: Publications confirm that people with NF1 have a higher risk of developing spinal 
problems (like scoliosis and dural ectasia) and neuroendocrine tumors (like pheochromocytomas). 
 
 Well et al. FREE (Germany) confirmed that scoliosis (curvature of the spine), dural ectasia (when the 
membrane surrounding the spinal cord balloons out with cerebrospinal fluid), and veterbral scalloping 
(erosion of the bone, often due to a nearby tumor) are more common in people with NF1 than people the 
same age and gender without NF1.  However, the researchers did not find any association between what 
type of NF1 gene mutation people had and what type of spinal abnormalities they had. 

Alkhayyat et al. FREE, NIH (United States) found the people with NF1 have a higher risk of developing 
neuroendocrine tumors (like pheochromocytomas) than the general population, but that the absolute 
number of people with NF1 who have these tumors is still quite low (about 1 in 750 people with NF1 in a 
large, U.S. medical records database). 

 

6. What"s New in NF1 Biology? 
 

The Bottom Line:  Research in flies and mice explores how the NF1 gene affects metabolism and response 
to drug treatments. 

   
Emerging research is looking at how NF1 affects metabolism and growth.  Prior studies have shown 

that when the NF1 gene is not functioning it can affect how cells create energy out of the oxygen we 
breathe and food we eat.  Mice with NF1 mutations can have less fat in their bodies, an increased 
sensitivity to insulin, and are less susceptible to obesity.  Perhaps relatedly, people with NF1 can sometimes 
be shorter than expected.  Botero et al. FREE, NIH, CDMRP (United States) studies what mechanisms might be 
driving these differences in metabolism using flies with NF1 mutations.  They found that neurofibromin, the 
protein encoded by the NF1 gene, increases flies’ metabolic rates – how much energy they need to expend 
to keep their bodily functions going at rest – via a specific set of neurons in the flies’ brains.  This suggests 
metabolism problems in NF1 may be centrally regulated in the brain, rather than being a problem with how 
tissues in the rest of the body are processing insulin and other factors. 

Krenik et al. CDMRP (United States) found that which parent a mouse inherits NF1 from can affect its 
behavior and response to drug treatment.  Mice who inherited an NF1 mutation from their father showed 
behavioral and cognitive changes in response to treatment with an ALK inhibitor that similar mice who 
inherited an NF1 mutation from their mother did not.  The researchers speculate that this difference may 
have to do with differences in mitochondrial function, as mitochondrial DNA is only passed down from 
mothers.  The results also speak to the value of replicating study findings across mouse models with 
different genetic backgrounds to better understand variability in responses to treatment. 

 
!  
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7. NF2 Clinical Trials 
 
The Bottom Line: Analyzing resected tumors from NF2 patients taking everolimus helps uncover why the 
drug was not as effective as hoped in shrinking vestibular schwannomas. 

 
In prior Phase 2 clinical trials, everolimus did not significantly shrink vestibular schwannomas in 

people with NF2, although there was some evidence suggesting that this drug might help slow the growth 
rate of tumors.  To better understand why these results occurred despite promising preclinical studies 
showing tumor shrinkage in mice, Karajannis et al. NIH (United States) ran a Phase 0 clinical trial to see 
whether everolimus actually reaches people"s tumors at a sufficient concentration.  Ten people with NF2 
who were already scheduled to get surgery for a vestibular schwannoma or meningioma were asked to take 
everolimus for 10 days before surgery, so that the researchers could study the drug’s effects on their tumor 
samples.  They found that while everolimus does reach people"s tumors, it only partially inhibits the 
necessary biological pathways to stop tumor growth.  This suggests that using everolimus in combination 
with other medications or finding brand new medications that target the same pathways more effectively 
might be necessary to treat tumors in people with NF2. 

8. NF2 Clinical Management 
 
The Bottom Line: Looking back at the medical records of NF2 patients shows that stereotactic radiosurgery 
may be more effective at treating meningiomas than vestibular schwannomas. 

 
 Mohammed et al. (United States, Czech Republic, India, Canada, Dominican Republic) looked at the 
medical records of NF2 patients across seven hospitals to see how people did after receiving gamma knife 
radiosurgery to treat meningiomas.  They identified 39 patients who had a total of 204 meningiomas 
treated with gamma knife.  In these selected cases for which gamma knife was recommended by the clinical 
team, tumor growth was very minimal, with 95% of patients not seeing any significant growth over the first 
ten years after treatment.  Four patients (10%) did have some radiation-induced side effects (with edema, 
or swelling in the brain, being the most common), but these side effects were transient and could be 
managed with steroid medications.  Finally, none of these patients had their meningioma transform into a 
malignant tumor during the follow-up period.  Altogether, this suggests that gamma knife radiosurgery 
could be a good treatment option for some people with NF2-related meningiomas. 

Similarly, Santa Maria et al. NIH (United States) looked back at the medical records of everyone who 
received stereotactic radiosurgery for a vestibular schwannoma at a single hospital between 1992 and 
2013.  Twenty-one of these people had NF2, while the rest had sporadic vestibular schwannomas.  At three 
years post-treatment, 57% of people with NF2 had their vestibular schwannoma regrow and/or require 
additional treatments, compared to only 11% of people with sporadic tumors.  While the number of people 
with NF2 in this cohort is small, limiting the ability to draw robust conclusions, it seemed like the size of the 
tumor and whether it was growing before radiation did not predict whether stereotactic radiosurgery 
would be effective in people with NF2.  

 Egra-Dagan et al. NIH, CDMRP (United States) looked back at the CT scans of 20 people who had 
received auditory brainstem implants (17 of whom had NF2) to see what factors correlated with hearing 
outcomes.  They found that ABIs performed best if they were tilted superiorly on imaging, had more active 
electrodes, and needed less electrical charge to stimulate each electrode. 
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9. What"s New in NF2 Biology? 
 
The Bottom Line: Two FDA-approved drugs - brigatinib and losartan – hold promise for being repurposed to 
treat vestibular schwannomas and other NF2-related tumors. 

 
 Chang et al. FREE (United States, Germany) found that brigatinib, an oral medication that is FDA-
approved to treat certain types of metastatic lung cancer, was effective at inhibiting tumor growth of NF2-
related meningiomas and schwannomas in mice.  This was surprising because the main effect for which 
brigatinib is approved in lung cancer is targeting the ALK protein, which is not expressed in schwannomas or 
meningiomas.  However, the researchers found that this medication also acts on multiple tyrosine kinases 
(enzymes that that help turn other proteins on or off, specifically by adding or removing molecules 
attached to the amino acid tyrosine).  These tyrosine kinases seemed to play a role in schwannomas and 
meningiomas, showing the potential of screening large libraries of existing drugs for potential use in 
treating NF2.  Based on this promising data, brigatinib was advanced to the next stage of testing in human 
clinical trials.  Brigatinib is the first treatment being tested as part of the INTUITT-NF2 trial (which stands for 
“Innovative Trial for Understanding the Impact of Targeted Therapies in NF2”).  This trial is a platform trial 
that will test multiple medications over time in NF2 patients with growing vestibular schwannomas, non-
vestibular schwannomas, meningiomas, or ependymomas.  This trial will be open at six sites across the U.S. 
and more information can be found at: https://clinicaltrials.gov/ct2/show/NCT04374305. 

A previous study of 274 people with vestibular schwannomas showed that the degree of hearing 
loss people experienced was correlated with the amount of fibrosis (thickening or scarring) around their 
tumor.  This led Wu et al. NIH, CDMRP (United States, China) to investigate the drug losartan, which is FDA-
approved to treat high blood pressure, but also acts on molecular pathways involved in fibrosis and 
inflammation.  They administered losartan to mice with NF2, and found that it prevented hearing loss by 
reducing inflammation, which helped normalize the blood vessels and reduce swelling around the tumor.  It 
was even more effective when combined with radiation treatment.  Preliminary studies with NF2 patient 
samples showed the same inflammatory pathways that losartan blocked in mice are correlated with 
hearing function in people with NF2.  The authors also looked back at the medical records of 45 people with 
vestibular schwannomas who also had high blood pressure.  The seven people taking losartan or drugs like 
it seemed to have less hearing loss over 3-4 years than people taking other medications.  Based on this 
data, the authors propose starting a clinical trial of losartan (either alone or in combination with radiation) 
in people with NF2. 

Hawkey et al. NIH, CDMRP (United States) are working to understand how Merlin (the protein encoded 
by the NF2 gene) interacts with a group of proteins called #p21-activated kinases” or PAKs in mouse models 
of NF1.  They found that while both PAK1 and PAK2 are over-activated in mice schwannomas, these two 
PAKS function differently.  Eliminating PAK1 reduced tumor size and extended the lifespan of mice with few 
side effects, but eliminating PAK2 led to significant side effects and even early death.  This work shows the 
importance of targeting very specific molecules, even when they otherwise appear very similar, and 
supports the further investigation of PAK1 inhibitors to treat vestibular schwannomas. 

!  
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10. Quality of Life in NF1, NF2, and Schwannomatosis 
 

The Bottom Line: The COVID-19 pandemic was challenging for many people’s mental health and ability to 
get NF care.  Treating depressive symptoms may help buffer the impact of pain on people’s everyday lives; 
similarly, building resiliency and coping skills may help reduce the impact of anxiety and stress on people’s 
quality of life.   

 

Quality of Life in NF1, NF2, and Schwannomatosis 

Wolters et al. NIH (United States) surveyed 613 adults with NF1, NF2, and schwannomatosis in the 
summer of 2020 about the impact of the COVID-19 pandemic on people’s mental health and use of NF 
healthcare.  They found that people with mental health disorders, people with moderate to severe NF 
symptoms, and women were more likely to have high levels of stress about COVID-19.  These groups of 
people may need extra psychosocial support as the pandemic continues.  The researchers also found that 
30% of people missed in-person doctor’s appointments during the early pandemic, but less than half of 
these people replaced their in-person visit with a telehealth appointment.  Of the people who did use 
telehealth, about 80% said it met their needs to a moderate or high degree, suggesting telehealth could be 
effectively used for some NF patients in the future.  (Disclaimer: the author of this newsletter is also a co-
author of this paper). 

Researchers from Massachusetts General Hospital used patient-reported data from over 200 adults 
with NF1, NF2, and schwannomatosis who participated in a virtual trial of a mind-body intervention to 
better understand the relationships between various factors that impact quality of life.  Doorley et al. NIH, 

CDMRP (United States) focused on pain intensity (how severe pain is) and pain interference (how much pain 
prevents you from doing your daily activities).  They found that depression, but not anxiety, partially 
explains why people with higher pain intensity have higher pain interference.  This suggests that treating 
people"s depressive symptoms may reduce the negative effects of pain on people"s lives, allowing them to 
carry out more of their daily activities despite their high pain levels. Similarly, Mace et al. CDMRP (United 
States) analyzed how emotional distress (including depression, anxiety, stress) and resiliency skills (like 
optimism, gratitude, mindfulness, and other coping skills) are related to people"s quality of life.   They found 
that resiliency skills could buffer some of the effects of emotional distress on quality of life, supporting the 
idea that psychological interventions building resiliency skills could be helpful to reduce the impact of 
mental health disorders on the day to day lives of people with NF.  

 Kenborg et al. CDMRP (Denmark) took advantage of the extensive health databases in Denmark to 
look at psychiatric and neurodevelopmental disorders in 905 people with NF1 and 7614 people without NF1 
of similar age and sex at birth.  They confirmed that boys and girls with NF1 had a higher risk of ADHD, 
autism spectrum disorder, and intellectual disabilities than people without NF1.  They also found that only 
girls with NF1 had an increased risk for being diagnosed with and seen at a hospital for depression, severe 
stress reaction and adjustment disorders.  Neither boys nor girls with NF1 were at higher risk for 
schizophrenia, bipolar disorder, or substance abuse than people without NF1.  As these psychiatric and 
neurodevelopmental issues could occur from childhood through young adulthood, the authors encourage 
mental health support services and treatment in all age groups. 

 
!  
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11. NF Genetics Update 
 

The Bottom Line:  Geneticists search for mutations that cause NF1, NF2, schwannomatosis in non-coding 
DNA regions. 

 

 Only a small fraction of our DNA directly encodes specific proteins.  The rest of our DNA is 
considered “non-coding DNA”, and its function has been harder to unravel.  Because of this, it can also be 
hard to tell if specific genetic sequences in non-coding DNA are insignificant variations between people, or 
actually a disease-causing mutation.  Perez-Becerril et al. CDMRP (United Kingdom) summarize the different 
types of mutations that have been already found in non-coding portions of the NF1, NF2, SMARCB1, and 
LZTR1 genes, and suggest that further characterizing of non-coding DNA could help diagnose additional 
people with NF1, NF2, and schwannomatosis. 

12. REiNS Collaboration Update  
 
The Bottom Line: The REiNS Collaboration published its third issue of NF clinical trial recommendations, 
including multiple articles on cutaneous neurofibromas, quality of life surveys, and cognitive tests.  
Overview articles highlight the impact of REiNS recommendations on NF clinical trials to date and how NF 
patients and their family members have contributed to REiNS research. 
 

The Response Evaluation in Neurofibromatosis and Schwannomatosis (REiNS) International 
Collaboration is a group of researchers, clinicians and patients who work to improve the design of clinical 
trials for NF.  The group recently published its third set of papers on clinical trial outcomes and other topics, 
all of which are available for free online at the Neurology journal’s website and on the REINS website at 
https://ccrod.cancer.gov/confluence/display/REINS/Home. 

 In two introductory articles, Gross et al. FREE, NIH (United States) highlight how REiNS-recommended 
outcome measures on tumor shrinkage and pain were used successfully in the clinical trial that led to the 
approval of selumetinib for treatment of plexiform neurofibromas in kids with NF1.  Merker et al. FREE, NIH 

(United States) evaluated the REINS patient representative program which began in fall 2017 to engage 
patients with NF1, NF2, and schwannomatosis and their family members in clinical trial design.  Their paper 
highlights the positive impact that patient representatives can have as members of research teams, 
including helping REiNS to select more meaningful, relevant, and feasible clinical trial outcome measures.   

 Four articles focused on cutaneous neurofibromas (cNF). Cannon et al. FREE, NIH (United States, 
Vienna) surveyed 548 adults with NF1 about their preferences for cNF clinical trials.  Two-thirds of 
respondents were very much or extremely willing to try experimental treatments for cNF, with people 
favoring topical medications the most and oral medications second.  Most people hoped to see at least a 
moderate decrease (33%-66% decrease) in the number or volume of their tumors to consider a new 
treatment a success.   Thalheimer et al. FREE (United States) offer recommendations for how to measure the 
size of cNF in future clinical trials, including pros and cons of different measurement techniques. High 
frequency ultrasound is the most expensive and time consuming, but it’s the only technique that can see 
small cNF underneath the skin, making it appealing for trials trying to prevent cNF from developing.  3D 
photography is a quick and reliable way to measure cNF that stick out above the skin, making it appealing 
for trials looking to shrink or remove already visible cNF.  Finally, digital calipers (which are used somewhat 
like tweezers to physically grasp the tumors and measure their width) are somewhat less reliable but 
affordable and easy to use, making them appealing for more widespread trials where people are monitored 
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outside expert centers. Wallis et al. FREE, NIH (United States, Australia) made recommendations on how to 
collect cNF samples during trials in order to study them and hopefully identify biomarkers that can show 
whether a new drug is working as intended and predict who will benefit from new treatments.  Finally, 
Maguiness et al. FREE, NIH (United States, Australia) explored the use of the Skindex as a quality of life 
questionnaire. They found that people with many cNF, people with cNF on their face, and women have 
lower quality of life, regardless of their overall NF1 disease severity.   

 Four articles focused on how best to gather data directly from patients or their parents about their 
symptoms during clinical trials.  Wolters et al. FREE, NIH, NFRP (United States, Canada, Netherlands) made 
recommendations for quality of life questionnaires, including general quality of life measures that can be 
used across all types of NF, and specific measures for NF1 (the PedsQL NF1 module) and for NF2 (the NFTI-
QoL).  Thompson et al. FREE (United States) recommended using a patient questionnaire called the Self-
Assessment of Communication to measure improvements in hearing during NF2 clinical trials.  Janusz et al. 
FREE (United States, Australia) recommended two questionnaires for parents to help assess their children’s 
social skills in NF1 clinical trials – 1) the Social Skills Improvement System Rating Scale to assess social 
functioning broadly, and 2) the Social Responsiveness Scale-2 to specifically look at social behaviors 
associated with autism spectrum disorder.   Klein-Tasman et al. FREE (United States, Australia) 
recommended measures that can be used to gauge attention difficulties in preschool aged children with 
NF1, including the AD/HD Rating Scale – Preschool version. 

 The final three articles covered a variety of topics.  Akshintala et al. FREE (United States) discuss 
considerations for measuring muscle strength in clinical trials for people with NF1 and NF2.   They found 
that handheld dynamometers – a small, mechanical device that a researcher presses against a person’s 
muscle to measure the force it exerts during contraction – are a reliable method of measuring strength.  
Ahlawat et al. FREE (United States, Germany) surveyed NF experts about imaging protocols for people with 
NF1.  While 90% of people agreed they would get a regional (e.g., body-part specific) MRI to evaluate 
someone having symptoms without a known plexiform neurofibroma, other imaging situations had little 
consensus, suggesting the NF1 imaging guidelines might be helpful to suggest when to start imaging, how 
often to get imaging, and what modality of imaging to choose.  Bettegowda FREE, NIH, NFRP (United States, 
United Kingdom) review available evidence on genotype-phenotype correlations in NF (whether people’s 
specific genetic mutation is related to the symptoms they develop).  For NF2, there are four categories of 
mutations that can roughly predict how severe someone’s disease will be, but for NF1 there are only a few 
known genotype-phenotype correlations at this time. 

(Disclaimer: the author of this newsletter is a co-author on the papers by Merker et al., Wolters et al., 
Thompson et al., and Thalheimer et al.).!  
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Schwannomatosis Update X     X x X X  X X X x 

Legius Syndrome Update       X         

The Evolving Link Between NF 
and Cancer 

        X        

Altered Brain Function in NF1   X X           

NF1 and the Eye: Optic 
Pathway Gliomas and Other 
Features 

X X X X X  X X X    

NF Genetics Update X   X X         

Pheochromocytoma in NF1     X           

Social Challenges in 
Neurofibromatosis 

X X X X  X  X X    

NF1 and Autism X     X     X    

REiNS Collaboration Update      X       

Quality of Life in NF1, NF2, and 
Schwannomatosis 

    x X X X  X X x 
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