New Technologies and Innovations in
Myoneuropathy

1. Introduction: Understanding Myoneuropathy

The user's inquiry focuses on "Myoneuropathy,” a term that, while not uniformly defined in the
provided research, is closely related to the well-established medical terms of neuropathy,
particularly peripheral neuropathy and mononeuropathy.! Mononeuropathy is characterized
by damage to a single nerve within the peripheral nervous system, which encompasses all
nerves outside the brain and spinal cord." This damage can lead to a loss of movement,
sensation, or other functions governed by that specific nerve.! Common examples of
mononeuropathies include carpal tunnel syndrome, affecting the median nerve in the wrist,
and Bell's palsy, impacting the facial nerve." Peripheral neuropathy, on the other hand, is a
broader term indicating damage to the peripheral nerves, which can manifest as
mononeuropathy (affecting a single nerve), multiple mononeuropathy (affecting two or more
nerves in different areas), or polyneuropathy (affecting many nerves).! Given that the majority
of the provided research material addresses peripheral neuropathy and its various forms, this
report will primarily focus on the advancements in technologies and innovations relevant to
this condition.

Neuropathies can be classified based on the number of nerves affected or by their underlying
cause and the area of the body involved.® Mononeuropathies typically affect nerves close to
the skin or near a bone, such as the median, ulnar, radial, peroneal, and certain cranial
nerves.? Polyneuropathy, the most common form of neuropathy, often presents with
symptoms in a symmetrical pattern, affecting both hands and feet.® Multiple mononeuropathy
involves damage to several individual nerves in different parts of the body.® Furthermore,
neuropathies are categorized by their etiology or the body system they primarily affect.
Diabetic neuropathy, a common complication of diabetes, results from prolonged exposure to
high blood sugar levels, damaging nerves in the hands and feet and potentially affecting
autonomic functions.® Autonomic neuropathy affects the nerves controlling involuntary bodily
functions °, while proximal neuropathy impacts nerves in the hips, buttocks, and thighs, often
linked to type 2 diabetes.® Focal neuropathy involves damage to a single nerve in areas like the
head, hand, torso, or leg, with cranial neuropathy being a specific type affecting the cranial
nerves.® Peripheral neuropathy, as a general category, affects the extremities.® Other
classifications include inflammatory neuropathy, chemotherapy-induced peripheral
neuropathy (CIPN), and hereditary neuropathies like Charcot-Marie-Tooth disease.* The
diverse nature of these classifications underscores the complexity of nerve disorders and the
necessity for precise identification for effective intervention.®

The causes of neuropathy are varied and include physical injury, nerve compression, and



prolonged pressure on nerves.' Systemic diseases such as diabetes and hypertension can
also lead to nerve damage.! Autoimmune conditions and infections represent another
significant category of causes.* Metabolic disorders, inherited conditions, tumors, and
exposure to toxins can also result in neuropathy.® Repetitive motions and vitamin deficiencies,
particularly of B vitamins, are additional contributing factors.? Certain medications, such as
chemotherapy drugs, and lifestyle factors like alcohol misuse also increase the risk of
developing neuropathy.* The symptoms of neuropathy are equally diverse and depend on the
specific nerves affected.' Common symptoms include numbness, tingling, and prickling
sensations, often starting in the feet or hands and potentially spreading to the arms and legs.®
Patients may experience sharp, burning pain, which can be more intense at night.® Increased
sensitivity to touch, muscle weakness, and a lack of coordination leading to falls are also
frequently reported.* Some individuals describe a sensation of wearing gloves or socks even
when they are not.2 Autonomic nerve involvement can lead to heat intolerance, changes in
sweating, and problems with bowel, bladder, or digestive functions, as well as dizziness due to
blood pressure fluctuations.® In some cases, individuals may experience muscle twitching,
cramps, wasting, and changes in reflexes.® The wide range of causes and symptoms highlights
the need for accurate diagnosis to address the underlying condition and implement tailored
management strategies.’

2. Recent Research and Publications in Myoneuropathy (2020-2025)

The field of peripheral neuropathy is marked by significant research activity and market
growth in recent years. The global market for peripheral neuropathy treatments is projected to
grow substantially, indicating increased investment and focus on developing new therapies.”
This growth is driven by the rising prevalence of chronic conditions such as diabetes and
cancer, coupled with advancements in understanding and treating neuropathic pain." Key
trends in the field include a move towards personalized treatment approaches, the use of
wearable technology for monitoring, the expansion of telemedicine for patient care, and the
development of therapies that target specific disease mechanisms." A substantial portion of
this research is dedicated to diabetic peripheral neuropathy (DPN), reflecting the increasing
global burden of diabetes." Efforts in DPN research focus on improving early detection
methods, preventing the progression of nerve damage, and developing more effective
strategies for pain management.”™ This includes investigating the role of glycemic variability as
a predictor of microvascular complications like neuropathy.' Furthermore,
non-pharmacological interventions, such as neuromodulation technologies like spinal cord
stimulation, are emerging as promising options for managing painful DPN, with recent FDA
clearances indicating their growing clinical relevance.' The potential of stem cell therapy for
various types of neuropathy is also a significant area of ongoing research, with studies
exploring its capacity to promote nerve regeneration, reduce inflammation, and provide
neuroprotection.’ Advancements in diagnostic tools, such as point-of-care devices, are also
contributing to the progress in managing peripheral neuropathy by offering more efficient and



accurate methods for detection.” The robust market growth and diverse research trends
underscore the increasing focus on addressing the challenges posed by peripheral
neuropathy and improving the lives of affected individuals.

Recent research has also shed light on the specific mechanisms underlying various forms of
neuropathy. In multifocal motor neuropathy (MMN), studies suggest that the condition
involves an immune-mediated attack where antibodies trigger the complement system,
leading to damage at the nodes of Ranvier and disrupting ion channel function.? This
enhanced understanding has spurred interest in complement inhibition as a potential
therapeutic strategy for MMN.?* The body's inherent ability to repair peripheral nerve damage
is another area of active investigation. Research highlights the critical role of Schwann cells in
nerve regeneration, involving processes like myelin reversal and the adoption of a supportive
phenotype that aids in axon regrowth.? However, factors such as aging tissues and prolonged
nerve disconnection can impair this self-repair process, necessitating the development of
interventions to boost nerve regeneration.? For chemotherapy-induced peripheral
neuropathy (CIPN), current research is aimed at elucidating the precise mechanisms of nerve
damage caused by various chemotherapy agents, including neuroinflammation, damage to
cellular components like the endoplasmic reticulum and mitochondria, and cell death.?
Identifying these mechanisms is crucial for designing targeted strategies to prevent or treat
CIPN, such as interventions that modulate the uptake of chemotherapy drugs into nerve
cells.® In the context of diabetic polyneuropathy, a study from April 2025 identified a
correlation between ongoing burning pain, a particularly distressing symptom, and an
increased presence of nerve fibers in the skin that contain the TRPV1 heat-sensitive channel.?'
This finding suggests a specific target for future pain therapies. Research into critical
illness-associated weakness (CIAW) has revealed that a significant inflammatory response
throughout the body and disruptions in cellular energy production are key factors in its
development.? Additionally, studies on patients with Waldenstrém's macroglobulinemia
indicate that the resolution of peripheral neuropathy symptoms often coincides with a positive
response to treatment with Bruton tyrosine kinase inhibitors, suggesting a link between the
underlying condition and nerve damage.*° These detailed investigations into the mechanisms
of different neuropathies are fundamental for the development of more effective and targeted
treatments that can address the specific pathways involved in nerve damage and dysfunction.

3. Innovative Therapeutic Approaches for Myoneuropathy

While the term "Myoneuropathy" encompasses a range of conditions, significant strides have
been made in innovative therapeutic approaches for various types of neuropathy, particularly
peripheral neuropathy. These advancements span gene therapies, drug developments, and
medical devices.

Although direct gene therapies for all forms of neuropathy are not yet widely available, the
progress in this area for related neurological conditions offers considerable promise. For
instance, a gene therapy known as lenadogene nolparvovec has demonstrated long-term



effectiveness in treating Leber hereditary optic neuropathy (LHON), a genetic condition
affecting the optic nerve.® Clinical trials have shown that a single administration of this
therapy can result in sustained improvements in vision and overall quality of life for up to five
years.®! This success highlights the potential of gene therapy to address the root causes of
inherited neuropathies affecting nerve function. Furthermore, an experimental gene therapy
for giant axonal neuropathy (GAN), a severe neurological disorder in children, has yielded
encouraging results in early clinical trials.®® This therapy, delivered directly into the spinal fluid,
aims to provide functional copies of the defective GAN gene to nerve cells, and initial findings
suggest it may slow the progression of the disease and even promote the regeneration of
sensory nerves.*® While not a gene therapy itself, a clinical trial for Hereditary Sensory
Neuropathy Type 1 (HSN1) is exploring the use of L-serine to potentially slow or halt the
disease's progression, indicating a focus on targeted treatments for genetic neuropathies.®
The successful application of gene therapy in myotubular myopathy, another severe
neuromuscular disease, further underscores the potential of this approach for treating
debilitating conditions involving muscle and nerve function.®® These examples, while specific
to certain conditions, illustrate the growing potential of gene therapy as a future treatment
modality for various inherited neuropathies.

The development of new drugs for neuropathy is also an active area of research. ART26.12, an
investigational non-opioid drug, is currently undergoing Phase 1 clinical trials for
chemotherapy-induced peripheral neuropathy (CIPN).*¢ This drug targets fatty acid binding
proteins (FABPs) and has shown promising results in preclinical studies for treating
neuropathic pain.* It is considered a novel approach as it is believed to be the first selective
FABPS inhibitor to reach clinical trials.®® Another potential therapeutic agent is DF2755A,
which inhibits chemokine receptors and has demonstrated the ability to prevent and reverse
peripheral neuropathy in the context of non-ulcerative interstitial cystitis.' For the
management of neuropathic pain, a capsaicin 8% patch (Qutenza) is already approved in
Europe and the UK for conditions like CIPN, providing sustained pain relief for several months
after a single application.'? Researchers are also exploring the use of existing drugs, such as
tyrosine kinase inhibitors, to prevent CIPN by targeting the uptake of chemotherapy agents
into nerve cells.”® In the realm of supplements, Arialief is being marketed as a natural solution
for nerve pain, containing ingredients with some evidence for nerve health benefits, although
it is not a substitute for regulated medical treatments.*® In the treatment of multifocal motor
neuropathy (MMN), complement inhibition is an emerging strategy with promising early results
from studies on agents like Eculizumab and Empasiprubart.?* These drugs aim to reduce the
immune system's attack on nerves in MMN. Furthermore, Bruton tyrosine kinase (BTK)
inhibitors, already used for certain cancers, have shown potential in alleviating peripheral
neuropathy symptoms in patients with Waldenstrém's macroglobulinemia.®® These diverse
drug development efforts reflect a growing understanding of the various mechanisms
underlying neuropathy and a push towards more targeted and effective treatments.

Medical devices are also playing an increasingly important role in managing neuropathy.



Neuromodulation technology, particularly spinal cord stimulation, has gained FDA approval for
treating painful diabetic neuropathy.™ This device-based therapy works by directly acting on
the nervous system to modify pain signals, offering a potential alternative for patients who do
not find adequate relief from traditional treatments. For diagnosis, the DPNCheck 2.0 device
provides a rapid, point-of-care method for detecting peripheral neuropathy by quantitatively
measuring nerve function, potentially improving the efficiency and accuracy of screening
compared to traditional methods." Focused ultrasound is another promising technology
under investigation for the treatment of neuropathic pain.' This non-invasive technique uses
focused sound waves to target specific areas in the brain for deep brain stimulation or
neuromodulation, and it is already approved for this use in some regions outside the US.
Additionally, the application of wearable electrical nerve stimulation devices is being explored
for managing nerve-related symptoms in conditions like long COVID, suggesting a broader
potential for such devices in addressing various forms of nerve discomfort.*? These
advancements in medical devices highlight the ongoing innovation in both diagnosing and
treating neuropathy, offering less invasive and more targeted approaches.

4. Current and Recent Clinical Trials for Myoneuropathy

Clinical trials are essential for evaluating the safety and efficacy of new therapeutic
approaches for myoneuropathy. Several ongoing and recently completed trials are testing
innovative interventions for various types of neuropathy.

One notable clinical trial is the Phase 1 study of ART26.12 for chemotherapy-induced
peripheral neuropathy (CIPN).*® This trial, sponsored by Artelo Biosciences, is assessing the
safety and tolerability of this novel FABPS inhibitor in individuals experiencing neuropathic
pain due to chemotherapy. Having successfully completed its initial safety review, the trial is
now progressing to evaluate higher doses of the drug in a larger group of participants. Spinal
cord stimulation continues to be investigated for its effectiveness in managing painful diabetic
neuropathy (DPN)." While already an approved therapy, ongoing research aims to refine its
application and identify the most suitable candidates. The Early Phase Pain Investigation
Consortium (EPPIC-Net), an initiative of the National Institutes of Health (NIH), is actively
involved in conducting Phase 2 clinical trials to test various potential treatments for painful
diabetic peripheral neuropathy (PDPN).* These trials include investigations into the safety
and efficacy of CNTX-6970, a CCR2 receptor antagonist; E1 (NRD135S); and topical
pirenzepine (WST-057). These efforts are crucial in identifying new pharmacological options
for managing this common complication of diabetes.

Focused ultrasound is also under investigation in several clinical trials as a non-invasive
treatment for chronic and neuropathic pain.*° Studies at institutions like the University of Utah
and Virginia Polytechnic Institute and State University are exploring its use for deep brain
stimulation, while a trial in Milan, Italy, is specifically focused on neuropathic pain. These trials
aim to determine the effectiveness of focused ultrasound in providing pain relief through
neuromodulation. For hereditary neuropathies, the SENSE trial in the UK is a Phase 2 study
evaluating the use of L-serine for Hereditary Sensory Neuropathy Type 1 (HSN1).2* This trial
has completed recruitment and is currently in the assessment phase, with results anticipated



in late 2025. In the realm of gene therapy, an early-stage clinical trial at the NIH has shown
promising results for scAAV9/JeT-GAN in treating giant axonal neuropathy (GAN), a rare and
severe neurological disorder in children.® The trial indicated potential for slowing disease
progression and regenerating sensory nerves, leading to plans for further research. The
ASPEN study, a Phase 3 trial comparing zanubrutinib and ibrutinib for peripheral neuropathy
in patients with Waldenstrom's macroglobulinemia, demonstrated a correlation between
treatment response and the resolution of neuropathy symptoms.*° This study, registered on
ClinicalTrials.gov as #NCT03053440, suggests a role for BTK inhibitors in managing this
specific type of neuropathy.
Beyond these specific examples, numerous other clinical trials are actively recruiting or have
recently been completed for various types of neuropathy. Resources like ClinicalTrials.gov, as
highlighted by the Foundation for Peripheral Neuropathy **, and the Mayo Clinic's clinical trials
database * list studies investigating interventions such as stem cell therapy, cryotherapy,
scrambler therapy, and various pharmacological agents like duloxetine and PledOx for
conditions like chemotherapy-induced neuropathy and diabetic neuropathy. There are also
trials focused on specific inherited neuropathies, such as the evaluation of AKCEA-TTR-LRx
for hereditary transthyretin-mediated amyloid polyneuropathy.*® This extensive landscape of
clinical trials underscores the ongoing commitment to finding new and improved treatments
for the diverse range of neuropathic conditions.

Neuropathic Pain

Intervention Target Condition Phase Brief Description
ART26.12 Chemotherapy-Induce [Phase 1 Evaluating safety and
d Peripheral tolerability of a novel
Neuropathy (CIPN) FABP5 inhibitor.
Spinal Cord Stimulation|Painful Diabetic Ongoing Assessing efficacy as a
Neuropathy (DPN) next-line therapy.
CNTX-6970 Painful Diabetic Phase 2 Testing a novel oral
Peripheral Neuropathy drug (CCR2 receptor
(PDPN) antagonist) under the
EPPIC-Net master
protocol.
E1 (NRD135S) Painful Diabetic Phase 2 Assessing safety and
Peripheral Neuropathy efficacy under the
(PDPN) EPPIC-Net master
protocol.
Topical Pirenzepine  [Painful Diabetic Phase 2b Investigating the
(WST-057) Peripheral Neuropathy effectiveness of a
(PDPN) topical treatment
under the EPPIC-Net
master protocol.
Focused Ultrasound  [Chronic and Various Investigating deep

brain stimulation and




neuromodulation for
pain relief.

Polyneuropathy

L-Serine Hereditary Sensory Phase 2 Assessing efficacy in
Neuropathy Type 1 slowing or stopping
(HSN1) disease progression.
SCAAV9/JeT-GAN Giant Axonal Early-Stage Evaluating safety and
Neuropathy (GAN) potential therapeutic
benefit of gene
therapy.
Zanubrutinib vs. Peripheral Neuropathy [Phase 3 Comparing the
Ibrutinib in Waldenstrom's efficacy of two BTK
Macroglobulinemia inhibitors on
neuropathy symptoms.
Stem Cells \Various Peripheral Various Investigating the
Neuropathies potential of stem cell
therapy for nerve
regeneration and pain
relief.*
Cryotherapy Taxane-Induced Pilot Evaluating
Sensory Neuropathy effectiveness in
preventing or
ameliorating
neuropathy.
Scrambler Therapy Chemotherapy-Induce [Pilot Studying the
d Peripheral effectiveness of
Neuropathy (CIPN) electrical impulses in
relieving pain.
Minocycline Chemotherapy-Induce [Pilot Comparing effects with
d Peripheral placebo on symptoms
Neuropathy (CIPN) caused by paclitaxel.
Duloxetine Oxaliplatin-Induced  |Phase 3 Determining the best
Peripheral Neuropathy dose and effectiveness
in preventing
neuropathy.
PledOx Oxaliplatin-Induced  |Phase 3 Evaluating the
Peripheral Neuropathy investigational drug
PledOx in preventing
chronic CIPN.
AKCEA-TTR-LRx Hereditary Phase 3 Evaluating efficacy and
Transthyretin-Mediate safety.
d Amyloid




5. Advancements in Assistive Technologies and Rehabilitation Techniques

Individuals living with neuropathy often benefit from a range of assistive technologies and
rehabilitation techniques that aim to improve their quality of life, enhance independence, and
manage symptoms such as pain and weakness.

A diverse array of assistive devices is available to help individuals with neuropathy manage
daily activities and maintain safety.*’ For safety in the bathroom, devices such as bath mats
and grab bars are crucial in preventing falls.*’ Bath chairs can assist those with mobility
limitations #/, and LED shower water thermometers help prevent burns due to reduced
sensation.*” Adhesive shower strips provide additional traction.*® Mobility aids play a vital role,
with orthopedic shoes and socks designed to enhance mobility, alleviate pain, and improve
balance.*’ These include padded and seamless options, as well as socks with cooling gels or
specialized fabrics like HoloFiber or Celliant.*” Compression stockings can provide balanced
pressure and relief to damaged nerves.*” Foot and hand braces offer support and can
alleviate nerve compression, addressing issues like foot drop.*” Canes, walkers with adjustable
height, and wheelchairs provide further assistance with mobility.*” For dressing, various tools
are available, including sock aids, long-handled shoe horns, hair dryer stands, and
long-handled bath tools.*’ Electric razors and toothbrushes can be easier to handle for those
with dexterity issues.*’ Zipper pulls, Velcro closures on shoes, and button hooks simplify
dressing.*” Around the house, handrails and grab bars enhance balance.*” Thermometers for
checking water temperature prevent burns.*” Gloves protect hands during housework.*’
Push-button dispensers, wheeled laundry carts, automated soap dispensers, and universal
hand clips offer convenience.*” Multi-openers, multi-choppers, pen grips, and oven rack
pullers aid in kitchen tasks.*® Nightlights and rope lighting improve safety by increasing
visibility.*® For eating and kitchen activities, Easi-Grip cutlery, Easi-Twist jar openers, EZ Key
Turners, angled cutlery, non-slip utensils, long-length adult bibs, and specialized devices
cater to individuals with limited grip strength or tremors.*” Miscellaneous aids include hoops
to keep blankets off sensitive feet in bed and pillows for leg support during sleep *', as well as
car seat buckle release tools.>° The availability of such a wide range of assistive technologies
highlights the focus on enabling individuals with neuropathy to maintain independence and
safety in their daily lives.

Physical therapy and rehabilitation strategies are integral to managing neuropathic pain and
improving overall function.®? Personalized assessment and treatment plans are crucial for
addressing the specific needs of each individual.> Various techniques are employed,
including manual therapy, which involves gentle manipulations and massage to improve blood
circulation and nerve function.®® Therapeutic exercises are tailored to strengthen muscles
weakened by nerve damage, enhance mobility, and improve balance and coordination,
thereby reducing the risk of falls.”® Electrical stimulation, such as Transcutaneous Electrical
Nerve Stimulation (TENS), can help modulate pain by sending mild electrical pulses through
the skin to nerve fibers.! Cold and heat therapy are also used to relieve pain and improve
nerve function by altering blood flow to the affected areas.*® Functional training and adaptive



techniques assist patients in regaining independence in daily activities by teaching new
methods and the use of assistive devices.*® Education on lifestyle modifications, including
nutritional guidance emphasizing B vitamins, antioxidants, and omega-3 fatty acids, as well as
blood sugar management for diabetic neuropathy, is a vital component of rehabilitation.*®
Proper foot care is particularly emphasized for individuals with peripheral neuropathy to
prevent injuries and complications.”™ Stress management techniques, such as deep breathing,
meditation, and yoga, can help patients cope with chronic pain and improve their overall
mental well-being.>® In some cases, assistive devices and technology, including braces,
splints, specialized footwear, and treadmills with body weight support, are integrated into
rehabilitation programs to aid in improving physical function and boosting patients'
confidence in performing daily activities.>® Emerging rehabilitation approaches, such as stem
cell therapy, show potential in promoting injured nerve regeneration and pain relief through
mechanisms like immunoregulation and the secretion of neurotrophic factors.” Focused
ultrasound is also being investigated for its neuromodulatory effects in pain management
within rehabilitation settings." This multi-faceted approach to rehabilitation underscores the
importance of addressing not only the physical symptoms of neuropathy but also the
functional, educational, and emotional aspects of living with the condition. Ongoing support
and adjustments to treatment plans are often necessary to ensure the best possible outcomes
for individuals with neuropathy.*

6. New Diagnostic Tools and Methods for Myoneuropathy

Advancements in diagnostic tools and methods are crucial for the early and accurate
diagnosis of myoneuropathy, enabling timely interventions and improved patient outcomes.
The DPNCheck 2.0 is a recently launched point-of-care device designed for the rapid and
quantitative screening of peripheral neuropathy." Utilizing nerve conduction technology, this
device can efficiently measure peripheral nerve function, offering a more accurate and
quicker alternative to traditional screening methods like monofilament and tuning fork tests."
Retinal photography combined with artificial intelligence (Al) algorithms approved by the FDA
is also emerging as a valuable tool for improving access to diabetic retinopathy screening.™
Given the association between diabetic retinopathy and neuropathy, this method can
indirectly aid in identifying individuals at risk. Furthermore, Al analysis of retinal images can
enhance the efficiency and potentially reduce the costs associated with screening programs.™
Nerve ultrasound and magnetic resonance imaging (MRI) are increasingly used to provide
diagnostic information, particularly in cases where traditional electrophysiological studies are
inconclusive.! These imaging techniques can visualize nerves and identify abnormalities such
as conduction blocks, which are characteristic of certain neuropathies like MMN." Nerve
ultrasound allows for a direct view of the nerve structure, aiding in the diagnosis of
compression or injury. Confocal corneal microscopy (CCM) represents another significant
advancement, offering a rapid and non-invasive method to quantify damage to small nerve
fibers in the cornea.™ This technique can identify early, sub-clinical diabetic peripheral
neuropathy (DPN) and assess its severity.” The automation of CCM analysis using Al further
enhances its utility by providing unbiased quantification of nerve fibers and potentially leading



to earlier diagnosis.” Skin biopsy to assess intraepidermal nerve fiber density (IENFD) is a
minimally invasive procedure used to diagnose small fiber neuropathy by examining the
number of nerve endings in a small skin sample."” This method is considered reliable for
diagnosing small fiber neuropathy and can help differentiate between nerve-related and
muscle-related conditions.* Mobile health applications, such as the Neuropathy Tracker, are
also being developed for ambulatory self-assessment of neuropathy.®® These apps allow
patients to monitor their symptoms and perform assessments at home, offering a convenient
and potentially cost-effective way to track the progression of the condition.®® Initial studies
have shown promising validity when compared to standard clinical assessments. These
advancements in diagnostic tools reflect a trend towards more accessible, less invasive, and
technologically enhanced methods for detecting and monitoring myoneuropathy.

Early diagnosis is paramount in managing neuropathy effectively and preventing or slowing its
progression. As nerve damage can become irreversible once symptoms manifest, the ability
to detect neuropathy in its early stages is crucial.' Traditional nerve conduction studies, while
considered a gold standard, may not always detect early-stage neuropathy, particularly
damage to small nerve fibers."” Emerging methods like skin biopsy and confocal corneal
microscopy have shown significant potential in detecting small fiber neuropathy at earlier
stages, which is often the initial sign of conditions like diabetic neuropathy.'” CCM, in
particular, can identify sub-clinical DPN, meaning it can detect nerve damage even before it
becomes apparent through traditional clinical examinations.” The development of
point-of-care devices like DPNCheck and user-friendly mobile health applications like
Neuropathy Tracker also contributes to earlier and more frequent assessments, potentially
improving management and outcomes.' Furthermore, researchers are actively exploring
potential biomarkers for diagnosing DPN to facilitate even earlier detection through simple
blood or other tests.” The collective advancements in diagnostic technologies are
significantly improving the ability to identify neuropathy at earlier and more treatable stages.
7. The Role of Patient Advocacy Groups and Foundations

Patient advocacy groups and foundations play a vital role in supporting individuals affected by
peripheral neuropathy, raising awareness, and driving research efforts.** Several key
organizations are dedicated to this cause. The Foundation for Peripheral Neuropathy (FPN) is
an international non-profit organization with a mission to improve the lives of those affected
by peripheral neuropathy through awareness, education, advocacy, and research aimed at
discovering new therapies and cures.** FPN serves as a central resource for information for
patients and is committed to accelerating the development of effective treatments.®? The
GBS/CIDP Foundation International is the primary voluntary, non-profit organization that
provides support to patients and families affected by Guillain-Barré Syndrome (GBS) and
Chronic Inflammatory Demyelinating Polyneuropathy (CIDP), awards grants for research, and
offers educational resources.®® The Neuropathy Action Foundation is another organization
dedicated to improving the lives of individuals with peripheral neuropathy through support,
education, and advocacy.®® For hereditary neuropathies, the Hereditary Neuropathy
Foundation (HNF) focuses on increasing awareness and accurate diagnosis of conditions like



Charcot-Marie-Tooth (CMT) disease, supporting affected individuals and their families, and
funding research for treatments and cures.®® The Muscular Dystrophy Association (MDA) also
supports research and efforts to improve the lives of people with muscular dystrophy, ALS,
and related neuromuscular diseases, some of which involve neuropathies.®® Other
organizations such as the American Chronic Pain Association (ACPA) and the National
Organization for Rare Disorders (NORD) also provide support and resources for individuals
with neuropathy and other related conditions.®® This network of advocacy groups and
foundations is crucial in providing support, information, and a collective voice for the
neuropathy community.

These patient advocacy groups and foundations contribute significantly to both research and
the dissemination of information. FPN actively advocates for increased federal funding for
peripheral neuropathy research at the National Institutes of Health (NIH) and the Department
of Defense (DoD).®' Their advocacy efforts have been instrumental in including peripheral
neuropathy as an eligible condition for research funding through the DoD's Peer Reviewed
Medical Research Program (PRMRP), resulting in millions of dollars being allocated to
neuropathy research.® FPN offers a wide range of resources for patients, caregivers, and
healthcare professionals, including educational materials on symptoms and treatments,
information about support groups, and updates on research and events.** They also facilitate
clinical research by connecting researchers with patients through initiatives like their
Peripheral Neuropathy Research Registry.** HNF specifically focuses on hereditary
neuropathies like CMT, providing essential information, supporting patients and families in
improving their quality of life, and funding research aimed at developing treatments and
cures.®® Many of these organizations also offer support groups, both in person and online,
providing a vital network for patients and families to share experiences and access peer
support.®> Some organizations also maintain directories of doctors specializing in neuropathy
and provide links to relevant clinical trials.®> The collective efforts of these patient advocacy
groups and foundations are indispensable in advancing research, raising awareness, and
providing crucial support to those affected by neuropathy. Their advocacy plays a direct role
in securing funding for research that can lead to new therapies and improved outcomes.

8. Expert Reviews and Future Directions in Myoneuropathy Research

Expert reviews in the field of neuropathy highlight both the progress made and the challenges
that remain in managing these conditions. There is a consensus that the management of
neuropathic pain is often suboptimal due to the limited effectiveness and side effects of
current treatments, underscoring the need for innovative approaches such as gene therapies
and neuromodulation.” While combination therapies can offer some benefits, they also carry
risks of drug interactions and compliance issues.”® Reviews emphasize the importance of
personalized, multimodal treatment strategies that incorporate both pharmacological and
non-pharmacological interventions for neuropathic pain.’® For multifocal motor neuropathy
(MMN), experts note that while immunoglobulin therapy remains the primary treatment, more
effective immunotherapies, particularly those targeting the complement system, are needed
to slow the disease's progression.?* In the context of critical iliness-associated weakness



(CIAW), expert opinions stress the importance of early mobilization, blood sugar control, and
nutritional support, while acknowledging the lack of robust evidence for other interventions
due to limited large-scale studies.?’ Research on chemotherapy-induced peripheral
neuropathy (CIPN) is actively exploring novel preventative and therapeutic targets, such as
those involved in the uptake of chemotherapy drugs by nerve cells.?® However, with the
exception of duloxetine in some cases, no single agent has consistently demonstrated
significant clinical benefit in preventing or treating CIPN.?® Experts in diabetic peripheral
neuropathy (DPN) highlight the challenges in achieving early diagnosis, as a significant
proportion of cases may be asymptomatic.” They also emphasize the need for innovative
therapies that go beyond simply managing blood sugar and pain to address the underlying
nerve damage.” The ongoing advancements in cancer research, particularly in precision
medicine and immunotherapy, may indirectly benefit the understanding and treatment of
chemotherapy-induced neuropathy by leading to less toxic therapies and improved
supportive care.” Overall, expert perspectives underscore the need for more effective,
targeted, and personalized treatments for various forms of neuropathy, emphasizing the
importance of understanding the fundamental mechanisms of nerve damage to develop
better therapeutic strategies.

Looking towards the future, several potential directions for research and treatment in
myoneuropathy are emerging. Continued investigation into gene therapies for inherited
neuropathies holds significant promise for long-term disease modification.*' The development
of targeted drugs, such as FABP inhibitors for CIPN and chemokine receptor inhibitors, is likely
to remain a key focus, aiming for more selective and effective treatments with fewer side
effects.”? Advancements in neuromodulation techniques, including spinal cord stimulation and
focused ultrasound, offer non-pharmacological options for pain management and are
expected to see further refinement and wider application.” The potential of stem cell therapy
and regenerative medicine to repair damaged nerves and alleviate symptoms warrants
continued research to optimize its use and assess its long-term effectiveness.” The
development of more sensitive and accessible diagnostic tools, particularly for the early
detection of small fiber neuropathy, will be crucial for timely intervention and potentially
preventing disease progression.'” A greater emphasis on personalized medicine approaches,
tailoring treatments based on the specific type of neuropathy, its underlying cause, and
individual patient characteristics, is anticipated to improve treatment outcomes." Further
research into the complex underlying mechanisms of various neuropathies, including the roles
of neuroinflammation, oxidative stress, and specific genetic and molecular pathways, will be
essential for identifying new therapeutic targets and developing more effective
interventions."” Exploring the potential of combination therapies that address multiple aspects
of neuropathy, as well as non-pharmacological interventions like exercise, acupuncture, and
dietary modifications as adjunctive treatments, will likely continue.?” The integration of
artificial intelligence and machine learning in analyzing data from clinical trials and patient
outcomes may help to identify patterns and personalize treatment strategies.” These
potential future directions suggest a move towards more integrated, personalized, and



technologically advanced approaches to understanding, diagnosing, and treating
myoneuropathy.

Conclusion

The landscape of myoneuropathy, particularly peripheral neuropathy, is characterized by
ongoing research and innovation across various fronts. From advancements in understanding
the underlying mechanisms of nerve damage to the development of novel therapeutic agents,
medical devices, and diagnostic tools, significant progress is being made. Gene therapies
offer hope for inherited forms of neuropathy, while new drugs and neuromodulation
techniques provide more targeted approaches to pain management and disease modification.
The active field of clinical trials reflects a strong commitment to evaluating the safety and
efficacy of these emerging interventions. Assistive technologies and rehabilitation strategies
continue to play a crucial role in improving the daily lives of individuals affected by
neuropathy. The development of more sensitive and accessible diagnostic methods promises
earlier detection and intervention. Patient advocacy groups and foundations are
indispensable in driving research funding, raising awareness, and providing essential support
to the neuropathy community. Expert reviews consistently highlight the need for more
effective and personalized treatments, and future research directions point towards a more
integrated and technologically driven approach to addressing the diverse challenges posed
by myoneuropathy.
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