Kim Bischoff, Executive Director
The Neurofibromatosis (NF) Network

Thank you for the opportunity to submit testimony to the Subcommittee on the importance of
funding for the National Institutes of Health (NIH), and specifically for continued research on
Neurofibromatosis (NF), a genetic disorder closely linked to many common diseases widespread
among the American population. My name is Kim Bischoff and I am the Executive Director of
the Neurofibromatosis (NF) Network, a national organization of NF advocacy groups. We
respectfully request that you include the following report language on NF research at the
National Institutes of Health within the Office of the Director account in the Fiscal Year 2021
Labor, Health and Human Services, Education Appropriations bill.

Neurofibromatosis [NF] – The Committee supports efforts to increase funding and resources for
NF research and treatment at multiple Institutes, including NCI, NINDS, NIDCD, NHLBI,
NICHD, NIMH, NCATS, and NEI. Children and adults with NF are at elevated risk for the
development of many forms of cancer, as well as deafness, blindness, developmental delays and
autism; the Committee encourages NCI to increase its NF research portfolio in fundamental
laboratory science, patient-directed research, and clinical trials focused on NF-associated
benign and malignant cancers. The Committee also encourages NCI to support clinical and
preclinical trials consortia. Because NF can cause blindness, pain, and hearing loss, the
Committee urges NINDS to continue to aggressively fund fundamental basic science research on
NF relevant to restoring normal nerve function. Based on emerging findings from numerous
researchers worldwide demonstrating that children with NF are at significant risk for autism,
learning disabilities, motor delays, and attention deficits, the Committee encourages NINDS,

NIMH, and NICHD to increase their investments in laboratory-based and patient-directed
research investigations in these areas. Since NF2 accounts for approximately 5 percent of
genetic forms of deafness, the Committee encourages NIDCD to expand its investment in NF2related research. NFl can cause vision loss due to optic gliomas. The Committee encourages NEI
to expand its investment in NF1-focused research on optic gliomas and vision restoration.

On behalf of the Neurofibromatosis (NF) Network, I speak on behalf of the over 100,000
Americans who suffer from NF as well as the millions of Americans who suffer from diseases
and conditions linked to NF such as cancer, brain tumors, heart disease, memory loss, and
learning disabilities. Thanks in large part to this Subcommittee’s strong support, scientists have
made enormous progress since the discovery of the NF1 gene in 1990 resulting in clinical trials
now being undertaken at NIH with broad implications for the general population.

NF is a genetic disorder involving the uncontrolled growth of tumors along the nervous system
which can result in terrible disfigurement, deformity, deafness, pain, blindness, brain tumors,
cancer, and even death. In addition, approximately one-half of children with NF suffer from
learning disabilities. NF is the most common neurological disorder caused by a single gene and
is more common than Cystic Fibrosis, hereditary Muscular Dystrophy, Huntington’s disease and
Tay Sachs combined. There are three types of NF: NF1, which is more common, NF2, which
initially involves tumors causing deafness and balance problems, and Schwannomatosis, the
hallmark of which is severe pain. While not all NF patients suffer from the most severe
symptoms, all NF patients and their families live with the uncertainty of not knowing whether
they will be seriously affected because NF is a highly variable and progressive disease.

Researchers have determined that NF is closely linked to heart disease, learning disabilities,
memory loss, cancer, brain tumors, and other disorders including deafness, blindness and
orthopedic disorders, primarily because NF regulates important pathways common to these
disorders such as the RAS, cAMP and PAK pathways. Research on NF therefore stands to
benefit millions of Americans.

Learning Disabilities/Behavioral and Brain Function
Learning disabilities affect one-half of people with NF1. They range from mild to severe and can
impact the quality of life for those with NF1. In recent years, research has revealed common
threads between NF1 learning disabilities, autism, and other related disabilities. New drug
interventions for learning disabilities are being developed and will be beneficial to the general
population. Research being done in this area includes working to identify drugs that target
Cyclic AMP, so they can be paired with existing drugs targeting RAS. Identification of new drug
combinations may benefit people with multiple types of learning disabilities.

Bone Repair
At least a quarter of children with NF1 have abnormal bone growth in any part of the skeleton. In
the legs, the long bones are weak, prone to fracture and unable to heal properly; this can require
amputation at a young age. Adults with NF1 also have low bone mineral density, placing them
at risk of skeletal weakness and injury. Research currently being done to understand bone
biology and repair will pave the way for new strategies to enhancing bone health and facilitating
repair.

Pain Management
Severe pain is a central feature of Schwannomatosis, and significantly impacts quality of life.
Understanding what causes pain, and how it could be treated, has been a fast-moving area of NF
research over the past few years. Pain management is a challenging area of research and new
approaches are highly sought after.

Nerve Regeneration
NF often requires surgical removal of nerve tumors, which can lead to nerve paralysis and loss of
function. Understanding the changes that occur in a nerve after surgery, and how it might be
regenerated and functionally restored, will have significant quality of life value for affected
individuals. Light-based therapy is being tested to dissect nerves in surgery of tumor removal. If
successful it could have applications for treating nerve damage and scarring after injury, thereby
aiding repair and functional restoration.

Cancer
NF can cause a variety of tumors to grow, which includes tumors in the brain, spinal cord and
nerves. NF affects the RAS pathway which is implicated in 70% of all human cancers. Some of
these tumor types are benign and some are malignant, hard to treat and often fatal. Previous
studies have found a high incidence of intracranial glioblastomas and malignant peripheral nerve
sheath tumors (MPNSTs), as well as a six-fold incidents of breast cancer compared to the general
population. One of these tumor types, malignant peripheral nerve sheath tumor (MPNST), is a
very aggressive, hard to treat and often fatal cancer. MPNSTs are fast growing, and because the
cells change as the tumor grows, they often become resistant to individual drugs. Clinical trials
are underway to identify a drug treatment that can be widely used in MPNSTs and other hard-totreat tumors.

The enormous promise of NF research, and its potential to benefit over 175 million Americans
who suffer from diseases and conditions linked to NF, has gained increased recognition from
Congress and the NIH. This is evidenced by the fact that numerous institutes are currently
supporting NF research, and NIH’s total NF research portfolio has increased from $3 million in
FY1990 to an estimated $32 million in FY2019. Given the potential offered by NF research for
progress against a range of diseases, we are hopeful that the NIH will continue to build on the
successes of this program by funding this promising research and thereby continuing the
enormous return on the taxpayers’ investment.
We appreciate the Subcommittee’s strong support for the National Institutes of Health and will
continue to work with you to ensure that opportunities for major advances in NF research at the
NIH are aggressively pursued. Thank you.

