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Abstract Keywords

Advances over the past two decades in the field of neuromuscular disorders have transformed the treatment deflazacort, vamorolone, acid
landscape, bringing more genetic testing for screening, better laboratory analyses, new innovative therapies = alpha-glucosidase deficiency;

that target specific disease pathways and mechanisms, and a multidisciplinary approach to care. enzyme replacement therapy;
myasthenia gravis,
These advancements have led to more precise diagnoses and advances in the management of cyclosporin, eculizumab,

neuromuscular conditions, which can be life-altering for patients. This review examines how the emergence  mitachondria
of new therapies impacts the quality of life (QoL) of parents and children with Duchenne muscular dystrophy
and patients with late-onset glycogenosis type 2.

Myasthenia Gravis (MG) is the most common neuromuscular transmission disorder. Despite the existence of few refractory cases, the goal of
treatment is the complete remission of symptoms, achieved by thymectomy, immunosuppression, IVIG, or monoclonal antibody. Advances
over the past two decades have been substantial both in mitochondrial disorders and for.MG patients that are benefitting from an expansion
of treatments since more therapies are available.
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the treatment landscape, bringing more genetic testing for screening better laboratory

a multidisciplinary approach to care.

These advancements have led to more precise diagnoses and advances in th@nanagement of
neuromuscular conditions, which can be life-altering for patients. This review examines how

the emergence of new therapies impacts the quality of life iQol) of parents and children with
gudm muscular dystrophy and patients with late-onset glycogenosis type 2.

Myasthenia Gravis (MG} is the most common neuromuscular transmission disorder, Despite
the existence of few refractory cases, the goal of treatment is the complete remission of
Bmptoms, achieved by thymectomy, immunosuppression IVIG, or monaclonal antibody
Advances over the past tfp decades have been substantial both in mitochondrial disorders
and for. MG patients that are benefitting from an expansion of treatments since more therapies
are available.

Introduction

a

Neuromuscular diseases cover a wide range of acquired and inherited myopathies, metabolic
myopathies mitochondrial and neuromuscular junction disorders For most of them, treatment
options were,until recently, extremely poor or even non-existent, and often recommendations
have beenlimited to conservative measures, physical activity, and lifestyle modifications. In
recent years, the development and application of new more effective diagnostic toals, such as
modem imaging techniques, histopathological studies, advanced genetics, and a better in-
depth understanding of their underlying pathomechanisms has led to an earlier diagnosis and
improved therapeutic op, mes:

Recent developments in novel théipies for neuromuscular diseases offer new perspectives on
patient management. This review examines how the emergence of new therapies impacts the
glycogenosis type 2, two genetic neuromuscular disorders, characterized by progressive
musde degeneration. In adult-onset Glycogenosis type 2 NeoGAA availability appears a step
forwerd in improving Enzyme Replacement Therapy (ERT), this new enzyme preparation with
better defivery to key muscles has demonstrated benefits in both trials and extension,

NeoGAA is available and most patients might accept the switch from al-glucosidase alpha in
ERT, as oferved in the extension phase, its use might change the dosage, targeting tissue
delivery. Myasthenia Gravs (MG) is the most commaon neuromuscular transmission disorder,
Despite the existence of few refractory cases, the goal of treatment is the complete remission
of symptoms and the selection of the therapeutic strategy should rely on phenotypical
characteristics, serclogical subtypes, and comorbidifs. The use of cyclosporin and eculizumab
has changed the patient’s perspective. MG patients are benefitting from an expension of

Article In Brief

Advances over the past two decades in the field of neuromuscular disorders have
transformed the treatment landscape, bringing more genetic testing, better
laboratory analyses, new innovative therapies that target specific disease
pathways and mechanisms, and a multidisciplinary approach to care. These
advancements have led to more precise diagnoses and better management of
conditions, which can be life-altering for patients.

Neuromuscular diseases cover a wide range of acquired and inherited neuropathies, myopathies
and junction disorders. For most of them, treatment options were, until recently, extremely poor
or even non-existent and often recommendations have been limited to conservative measures,
physical activity and life style modifications.

In recent years, the development and application of new more effective diagnostic tools, such as
modern imaging techniques, histopathological studies and advanced genetics and a better in-depth
understanding of their underlying pathomechanisms, have led to an earlier diagnosis and improved
therapeutic management (1). In addition, the availability of several alternative treatments requires
more sophisticated selection of patients based on various criteria.

Myasthenia Gravis (MG) is the most common neuromuscular transmission disorder (2). Despite
the existence of few refractory cases, the goal of treatment is the complete remission of symptoms
and the selection of the therapeutic strategy should rely on phenotypical characteristics, serological
subtypes and patients’ comorbidities (3). In the research paper by Moodley et al. the authors

Abstract

Recent developments in novel therapies for neuromuscular diseases offer parents new perspectives
on their affected children’s future. This article examines how the emergence of new therapies impacts

the lives of parents of children with Duchenne muscular dystrophy or spinal muscular atrophy type 2,
two genetic neuromuscular disorders characterized by progressive muscle degeneration. Aiming for a

first-person perspective, fieldwork was conducted utilizing participant observation, semistructured
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treatments and more therapies are in the pipeline. Novel drugs are increasingly used to target
specific molecules involved in neuromuscular diseases. For example, nusinersen” and risdiplam
have been developed to target RNA splicing defects in SMA . Similarly, other targeted
theraples are being explored for diseases like myasthenia gravis, mitochondrial diseases and
muscular dystrophies

Advances on Dystrophinopathies

QoL has been studied in DMD~, more s in natural course and cvoluuon. It is also
mportant to evaluate the caregiver's role. cohort people incudindib
Muscular Dystrophy key refatives, Mag

Bonifati+ found ¢

is studly lasted over 3 years using DF every olher day,
bodybm12w36hmMamn(DﬂhabomundmumﬂDWMakAdnr
efﬁc’pctueemerysfrand\eFOR -DMD trial « where 196 DMD boys were randomized and

Abstract

Introduction: Duchenne Muscular Dystrophy (OMD) and Becker Muscular dystrophy (BMD), are
chronic and progressive and rare genetic disorders that cause systemic involvement such as
progressive muscle deterioration, motor disability, cardiomyopathy, and respiratory problems,
with an increased risk of cognmve decline and psychological problems They are a group of

ich psychological problems affect negatively on quality of life (Qol)
not only patients but also caregivers. This study demonstrates the clinical features of patients
with DMD/BMD and their caregivers and compares controls with respects to psychological and
social aspects. Matenals and Methods: A total of 20 patients (3 with BMD and 17 with DMD),

Abstract

 However, Duchenne muscular dystrophy
interconnects wi one loss and osteoporosis, which are exacerbated by glucocorticoids therapy. Procedures for

3.1. Skeletal Muscle Care
The mainstay therapy of

[98.99,100].

[99.101,102], including weight gain, osteoporosis, cataracts, -
|nypertension; and stuntsd bone growth [103,104,105 106,107 Bonifati and colleagues suggestthat the 1220 Ato &

-33.2 versus 20.5 months, respectively [109]. Wissing and colleagues suggest that the
cyclophilin inhibitor (Debio-025) is more effective than prednisone in reducing skeletal muscle pathology in the DMD
mouse model [110], which is due to its ability to desensitize mitochondrial permeability pore and successive cellular
necrosis. This observation suggests a latent mitochondrial dysfunction in DMD myablasts [111].
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subtype of DMD with stop-codon, is possible that some mutations might be more benign.
Patients affected by DMD gene stop-codon-creating point mutations have been chronically
treated wath ataluren since EMA and AIFA conditional approval, however, there has been a halt
on this treatment, since recently a European agency doubted its efficacy.

1t should be recognized that DMD is a severely pragressive disorder, with markedly decreased
life expectancy and marked disability along the course. Postponing consistently the cntical step
of deambulation loss is indeed a major achievement that reflects in a better quality of Iife,
higher socia and educational achievements, although other therapeutic approaches will be
needed in a coordinated way to cure this disorder.

Becker muscular dﬁmpgy (WW»M%
duplications, or vi{flonts in the dystrophin gene. it adolescence, usually
12 years. Despite onset, independent walking is never lost before the third decade; BIID i«
slowly progressive with phenotypic variability and can present different clinical signs such as
waddling gait and exercise-related cramps and cardiomyopathy
as chinical features with variable evolution. In a senies [l cases followed for over wenty years, 3
multifactonal treatment regimen was followed ~ The steroid treatment has been personalized
&Mmtcm Early treatment of cardiomyopathy with ACE inhibitors is recommended
was of berefit in cases with good mobility. Management includes
physiotherapy to reduce joint contractures and prolong watking.

Personalized treatments are required for imiv‘nl cases and in the future mqu ndude

Becker muscular dystrophy (BMD) has onset usually in childhood, frequently
by 11 years. BMD can present in several ways such as waddling gait, exercise
related cramps with or without myoglobinuria. Rarely cardiomyopathy might
be the presenting feature. The evolution is variable. BMD is caused by
dystrophin deficiency due to inframe deletions, mutations or duplications in
dystrophin gene (Xp21.2) We review here the evolution and current therapy
presenting a personal series of cases followed for over two decades, with
multifactorial treatment regimen. Early treatment includes steroid treatment
that has been analized and personalized for each case. Early treatment of
cardiomyopathy with ACE inhibitors is recommended and referral for cardiac
transplantation is appropriate in severe cases. Management includes
multidisciplinary care with physiotherapy to reduce joint contractures and
prolong walking. BMD is slowly progressive with phenotypic variability.

Weeks before a decision was expected to be made for
Italfarmaco’s investigational agent givinostat, the FDA
informed the company it has extended the review
process, with a new scheduled PDUFA of March 21, 2024,
Givinostat, a proprietary histone deacetylase (HDAC)
inhibitor, is currently in development as a treatment for
Duchenne muscular dystrophy (DMD}, a severe
neuromuscular genetic disease.!

The FDA accepted the new drug application (NDA)
submission for givinostat earlier this year, with data from
the phase 3 EPIDYS trial (NCT02851797) as the
supporting evidence. Givinostat is designed to inhibit

Paclo Bettica, MD, PhD

HDACs, which are enzymes that prevent gene translation by changing the 3-dimensional folding of
DNA in the cell. In the latest update, Italfarmaco noted that the agency needs more time to review

the application, but that there was no issues with the data submitted.

EPIDYS, a randomized, double-blind, placebo-controlled, multicenter study, included 179 ambulant
male individuals who were randomly assigned 2:1 to either oral givinostat or placebo for an 18-
month treatment period. Of these, 120 boys formed the target population. At the conclusion of the
study, results showed a slower decline in givinostat-treated patients on the primary end point of
climbing 4 stairs in comparison with placebo (difference, 1.78 seconds; P = .0345).

ACTA MYOLOGICA

Acta Myol. 2019 Sep; 38(3): 172-179.
Published online 2019 Sep 1.

Current and emerging therapies in Becker muscular dystrophy
(BMD)

CORRADO ANGELINI, ROBERTA MAROZZ0, and VALENTINA PEGORARO

Neurology! .ive

FDA Extends Review Time for Italfarmaco’s Duchenne
Agent Givinostat

November 30, 2023
Marco Meglio

PMCID: PMC6859412
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ERT Advancement in Glycogenosis type 2
a

Glycogenosis type 2 (GSD2) is a rare autosomal disorder caused by a deficiency of alpha-
glucosidase, a lysosomal enzyme that hydrolyzes glycogen to glucose. Its pathological features
include vacuolar myopathfwith detrimental autophagosome accumulation resulting in muscle
autophagic degeneration. Since 2006, both infantile (classf) Pompe disease or PD) and late-
orset Pompe Disease (LOPD) patients have been traated. various double-blind or
observational studies including lerge cohorts of LOPD have recently found that ERT is effective
in modifying the naturafjourse of the disease <, Most LOPD cases show an impravement in
the first 24 months in a sheminute walk test (6 MWT), vice versa, untreated patients do not
show 6MWT improvement oflr time. ERT with alglucosidase alpha represents an effective
treatment for PD and LOPD, ERT paositively affects muscle strength. pulmonary function, and
daily life actaities in LOPD. Maximal ERT efficacy with al-glucosidase was observed in the first
two to three years, then it declined . Recently avalglucosidase with improved alpha M6P-
receptor targeting and enzyme uptake was approved by both FDA and European regulatory
agencies,

22}

Pathophysiologic aspects such as enzyme tissue entry, autophagy, and the response to ERT
treatment of motor and respifiory components are considered important <, This new ERT
might improve Qul fur GSD2 patients. Thute has been sn important impulse W weseach
various aspects of the disease about both the role of sutophagy and the immune adverse
events, avalglucosidase alpha might be a furth@3tep forward. Prospects of ERT include the use
of the new avalglucosidase alfa with improved M6P-receptor targeting and efifime uptaks is
underway . In the COMET Phase Il trial as the primary endpoint was chasen respiratory
musde function, measured by upright forced vital capacity (FVC) % predicted. Secondary
endpoints were endurance and 6MWT, which improved by about 30 meters, which for patent
walking might represert the ability to do a cross-walk ' In an extension study, improvements
were confirmed in the switch group

One further strategy to improve ERT is D USe enzyme stabilizers 10 modulate GAA enzymatic
activity with chaperone, this was first expenmented for GSD2 with selected vanants. rent
doses of the chaperone (50 to 600 mg) were studied in an opeffiial, showing a 1.2- Z8fold

miglustat 85 treated LOPD compared favorably 10 alglucosidase alpha plus placebo ' and

resuited in treatment approwval in the R

ERT might also be improved by combination with other drugs, exercise, and nutrition

Advances in drug available for Myasthenia Gravis

a

Myasthenia gravis (MG) 1s an autoimmune disorder that affects the postsynaptic
neuromuscular junction and is characterized by fluctuating weakness of focal or genfiijlized
skeletsl muscles, In severe cases, it can couse respiratory failure, Approximately 80% of patients
with MG has anti-acetylcholine receptor (AChR) antibodies (2). The symptoms of generalized
MG can significantly affect daily functioning, work activities, and the overall Qol, including
s0cio-economic aspects, Therapy for MG includes rescue therapy for acute crises, and long-

Home > Current Neurology and Neuroscience Reports > Article

Enzyme Replacement

Therapy for Pompe Disease

Nerve and Muscle (M Hirano and LH Weimer, Section Editors)
Published: 15 October 2011

Volume 12, pages 70—75,(2012)  Cite thisarticle

Corrado Angelini M & Claudio Semplicini
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term immunomodulatory therapy aimed at reducing disability and disease activity. Fast-acting
treatments including steroids, intravenous immunoglobulin (IVlg) administration, and plasma
exchange, are employed as rescue therapies. However, long-term management involves the
use of oral corticosteroids and immunosuppressive drugs, such as azathiopnne, and

mycophenolate mofetil 7(2-23)

Early diagnosis and have reduced the burden of high
mart; { saver Jnosis of
IMC wch improved wever despite extensive knowledge of MG and its etinloqgy
diagnosing MG r¢ can be delayed because of its nonspedfic anc
fluctuat sympt yemient of MG 15 assocated with considerabie imitations

f I'I stion
1. New drugs in addition § steroids. such as cydosporine
A (CSA) were evaluated in nine MG patients-: the cases were 16-63 Jars old, with a diagnosis
of severe MG with about 2 years of disease duration. All the patients had been previously
treated either with corticosteroids or by combined azathioprine immundiherapy, and five
needed periodic plasma exchange During CSA treatmengfeven of nine patients improved
their muscle strength and functional score: the reduction of plasmapheresis cycles in the fve
patients who needed periodic [Jasma exchange to maintain an acceptable Qol showed a
valusble cost-benefit analysis. In all the patients except one the steroid dosage was reduced
and in seven of the nine patients, the dose reduction was over 50% with subsequent reduction
of thé steroid side effects.

are 85500 ated vath adverse etfects ansing

f1Om pre wged Immune st

IPpess

The sde effects were a serum creatining increase in the first year of therapy, hypertrichosis,
gingival hyperplasia present in four patients, and high blood pressure in one. CSA treatment
may be a valuable add-on

Complement has a role in refractory generalized myasthenia gravis (2), but no previous
approved therapies specifically targeted it, before eculizumab which bird$ to C5 terminal
fraction. A multicentre trial was done by Howard et al. = to evaluate the safety arfij efficacy of
eculizumab in anti-AChR antibody -positive refractory generalized MG (REGAIN), eligible
patients were at least 18 years old, with an MG-Activities of Daily Living (MG-ADL) score of at
least 6 or more , affll received vaccination against Neisseria meningitides. They had previously
been treated with two immunosuppressive drugs or one immufiEsuppressive drug and chranic
IVig or plasma exchange for one year with no responsqJi hose with a history of thymoma or
thymectosny, use of IVIg ur plasma eschange T month before randomizaion, or rituxinal
within 6 months, were excluded Trial participants were assigned to either intravenous
eculizumab or intravenous matched placebo for 26 weeks. a

Eculizumab was subministered at a dosage of 900 mg in the first 3 weelfJ1 200 mg at week 4;
and 1200 mg given every fortnight thereafter as a maintenance dose. i possible, patients were
maintan@l on existing MG therapy, rescue medication was done according to the physician’s
decision. The safety analyses included all randomly assigned patients who received eculizumab
or placebo REGAIN tnal was registered with ClinicalTrials gov, number NCTO1997 229

Between 2014 and 2016, 125 patients, 62 with eculizumab and 63 with placebo were trefed.
The primary analysis showed no significant difference between aculizumab and placebo deaths

Earlier diagnosis

disabili

improved. H

problema

is associated with considerable limitations. Current treatments based on immunomodulation are assc

CREC o Al e e Ca 2

ive knowledge of MG and its aetiology, diagnosir

nd the availability of effective treatments have reduced the burden of high mortality and severe

much

iwith

adverse effects arising from prolonged immune suppression. There is a need for improved awareness among

primary caregivers about this relatively rare, but treatable, disease.

A

IC. Yoshikawa K, Pietsch H. 25 years of contrast-enhanced MR
dovelopments, current challenges and future perspoctives. Adv
0 28,

Having no

es of NSF in 5o many patients with severe

p our CKD patients when it is clinically

Look, Mark, 1 am only here to make neuro-ophthalmole

great again!
M. Tariq Bhatti, MD

Howard JF Jr, Utsugisawa K, Benatar M, Mural H,
Barohn RJ, llla 1, Jacob S, Vissing J, Burns TM, Kissel
T, Muppidi S, Nowak RJ, O'Brien F, Wang JJ,
Mantegazza R; REGAIN Study Group. Safety and
efficacy of eculizumab in anti-acetylcholine receptor

thymic neoplasms, thymectomy within 12 months before
ous immunogiobulin or plasma
fore randomization, or rituximab

ng for ecullzumab was 900 mg on day 1 and at
and 3; 1.200 me at wook 4: and 1,200 mg given every
Bacoort ook themafier sa mamisnenne dceme, RRGIcTY.
n was done centrally with an interactive voice or web-

response system with patients stratified to 1 of 4 groups
based on MGFA disease classification. Where possible, pa-
tients were maintained on existing myasthenia gravis ther.
aples and rescue medication was allowed at the study
physiclan’s discretion. Patients, Investigators, staff, and
outcome assessors were masked to treatment assignment
The primary efficacy endpolnt was the change from baseline
t0 week 26 in MG-ADL total score measured by worst-rank
analysis of covariance. The efficacy population set was
defined as all patients randomly assigned to treatment
£rouns who received st least ono dose of study drug. had

O [
19%) for both in 1

gravis (REGAIN): a phase 3, randomized, double-
blind, placebo-controlled, multicenter study. Lancet
Neurol. 2017;16:976-986. Erratum In: Lancet
Neurol. 2017;16:954.

ab, a terminal complement

inhibitor, produced clinically meaningful Imerovemonts. 1n

patients with receptor

refractory generalized myasthenia gravis. We further as.

sessed the efficacy and safety of eculizumab in this patient
in a Phase 3 trial

othods: We did a Phase 3, randomized, double-blind, pla
Cebo controlled, mulicenter study (REGAIN) in 76 nospitals
17 countries across North Amer

o
cebo group). Myasthenia grevis. exaceretions were. ro
portad by 6 (10%) patients in the ecullzumab group nd
(24%) in the placebo group. Six (10%) patients in the
aculizumab group and 15 (1% In the Hiecess Group
required rescue therapy.
Interpretation: The change in the MGADL score was not
statistically significant between eculizumab and placebo,
d by the worstrank analysis. Eculizumab was
well tolerated. The use of a worst-rank analytical approach
proved to be an important limitation of this study because
the secondary and sensitivity analyses results were incon-
sistent with the primary endpoint result; further research
into the role of complement is needed.

placebo (63 patients). The pi stcome was the change
in the Myasthenia Gravis-Activities of Daily Living

Home > Clinical Drug Investigation > Article

Diagnosis and Management of

Autoimmune Myasthenia Gravis

Review Article ‘ Published: 24 August 2012

Volume 31, pages 1-14,(2011) Cite this article

Home > Journal of Neurology > Article

Long-term cyclosporine treatmentina
group of severe myasthenia gravis patients

Published: September 1997

Cite this article
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JT, Muppidi S, Nowak RJ, O'Brien F, Wang JJ,
Mantegazza R; REGAIN Study Group. Safety and
efficacy of eculizumab in anti-acetyicholine receptor
antibody-positive refractory generalized myasthenia
gravis (REGAIN): a phase 3, randomized, double-
blind, placeb: d, multicenter study. Lancet
Neurol. 2017;16:976-986. Erratum in: Lancet
Neurol. 2017;16:954.
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or cases of meningococcal infection that occurred. The most{fimmon adverse events in both
groups were headache and upper respiratory tract infection, in the placebo group 12 cases
required rescue therapy.

Ecubizumab was well tolersted.

e secondary and sensitivity anslysis results were
mﬂnmm outcome: further research into the role of complement
was needed by a post-intervention study led by Mantegazza-~.

The latest option for MG patients came when the FDA spproved a new targeted therepy,
efgartigimod that is aimed at peEle with generalized MG Intravenous efgartigimod alfa,
known asefomlumod a'fa-hb mbmmm_&mm

QoL Several monocional anubodies and new dmgs represent a breakthrough in MGm
and this illustrates how applying basic sdence discoveries to the root causes of neuromuscular
disease can lead to new treatment approaches.

Advances in mitochondrial disorders and QoL

mﬂmmm mdmmm
. Results mnmgmm

msmmwmmuvo. mnm—mamm
The relationship with biological and physiological factors remains complex. The aim of this

mmdmmwmmunwmm Now, a
group of researchers at Pracision Biosciences Inc. and the University of Miami has developed a
genetic edition platform that targets mitochondrial DNA (mtDNA) to delete its mutations.

Dr. Hayat said patients with MG, for instance, are benefitting from an expansion of

treatments and more therapies are in the pipeline. The latest option for MG patients
when the FDA approved a n. ed therapy, e imod

(Vyvgart), that is aimed at people with generalized MG who test positive for the
anti-acetylcholine receptor (AChR) antibody.

Dr. Hayat described the new drug as a “breakthrough” for MG care, and said it
illustrates how applying basic science discoveries on the root causes of
neuromuscular disease can lead to new treatment approaches.
Abstract

Mitochondrial diseases are extremely heterogeneous genetic disorders due to faulty
oxidative phosphorylation (OxPhos). No cure is currently available for these condmors
beside supportive i tions aim

ing complications. Mitochondria are
trol carried out by the mitochondrial DNA (mtDNA) and by
in either genome can cause mltodmnilal

under a double gen

itochondria are usually associated with respiration and ATP
synt'asis, they play fundamental roles in a large number of other biochemical, signai'l,g,
and execution pathways, each being a potential target for therapeutic interventions.

These can be classified as general therapies, i.e., potentially applicable to a number‘f
different mitochondrial conditions, or therapies tailored to a single disease, i.e.,
personalized approaches, such as gene therapy, cell therapy, and organ replacement.

Mitochondrial medicine is a particularly lively research field, and the last few years
witnessed a steady increase in the number of clinical applications.

Abstract

Background: Previous studies in patients with a mitochondrial disease (MD) highlight the high prevalence of cogni-
tive impairments, fatigue, depression, and a lower quality of life (QoL). The relationship with biclogical and physi-
ological factors remains complex. The aim of this study is to investigate the status of and interrelationships between
biological and physiological functioning, cognitive functioning as well as fatigue, depression, societal participation,
health perceptions, and Qol, by using the Wilson and Cleary conceptual disease model, adapted to MD.

disease manifestation. Results underline the importance
of screerung for cognitive lmpau'rnents by an increasing
di ion. R g fatigue, results of this
study showed that almost 80% of the patients experi-
enced severe fatigue. This is in line with previous studies

in MD, reporting fatigue in 60-100% of the patients [12,
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Disease Bring More Precise
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‘Treatments
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e —!

Handbook of Clinical
Neurology

Volume 194, 2023, Pages 259-277

ELSEVIER

Chapter 17 - Experimental
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Christianne M. Verhaak'!



Tor ITAaLIAN
SCIENTISTS JOURNAL

“The ARCUS technalogy that we use is based on an enzyme found in nature called I-Crel, It Is
an enzyme that recognzes a 22 base pair DNA sequence within a species of green algae. And
when it finds that DNA sequence, it will generate double-strand breaks,” authored by Wendy
Shoop, a scientist at Precision Biosciences, tokd BioWorld.

Conclusions
o
Conducting research on rare neuromuscular disorders s challenging due to the heterogeneity
of diseases presentations from muiti-systemic organ presentation to impacting specific groups
of cells or tissues. Furthermore, most of these diseases face several limitations: large
heterogeneity of patient presentation, incomplete penetrance, lack of natural histones or
scarcity of patients. Indeed, neuromuscular disorders constitute a Muogroupoidm
not limited to. delayed motor function, muscle weakness and atrophy, and movement
impairments,
The field has beneficiated from all the recent and advancements in genomics (with
ﬂnmumwdmndngmmm) in stem cell biology (with the
creation of new cellular madels through the oeneration of induced pluriootent stem cells) and
In molecular biolegy (with the emergence of gene and RNA editing technologies) Spedfically,
most of  diseases have the ability to access or obtain multi-omics data, thanks 1o high
throughput sequencing technologies, enabling a comprehensive analysis of these diseases like
never before and paving the way for the emergence of innovative and targeted therapeutic
approaches. Undeniably, the marketing of orphan drugs (drugs specifically designed for a rare
condition) suffer greatly from insufficent research and funding to provide the understanding
ana knowledge 10 adequately address these unmet medical needs.

Thus, pharmacotherapies typically remain the treatment of choice but are rarely specific and
can elicit numerous adverse effects. However, with the advent of promising technologies such
a3 gene transfer or gene and RNA editing, personalized and precise medicirffRappears to be

t of these disorders. In this special review | aimed to highlight
on different diseases but exploring the challenges and

advan t aspects IC
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Neuromuscular diseases are a group of conditions that affect the musde metabolism and
neuromudglar junction, leading to a wide range of physical and functional impairments. These
disorders can have a significant impact on the quality of life for patients. often resulting in
debiltating symptoms and limited mobility. However, advancements in medicine, particularly
the development of new drugs and technologies ined, have the potential to transform
the lives of neuromuscular patients. This review explores the relationship between the quality
of life and the introduction of new drugs for individuals with neuromuscular diseases.

Neuromuscular diseases often cause symptoms such as musde weakness, and fatigue. The
introduction of new drugs has opened up posshbilities for better symptom management,
helping patients maintain a higher quality of life. It is essential to note that while some of these
treatments have shown promising outcomes in clinical trals, they may not be widely available
or approved for routine use. Consulting with healthcare professionals and seeking expert

Conducting research on rare neurcmuscular disorders is challenging due to the heterogeneity of
diseases presentations from multi-systemic organ presentation to impacting specific aroups of cells
or tissues. Furthermore, most of these diseases face several limitations: large heterogeneity of
patient presentation, incomplete penetrance, lack of natural histories or scarcity of patients. Indeed,
neuromuscular disorders constitute a diverse group of diseases that impact nerves and/or muscles,
resulting in various clinical manifestations including, but not limited to, delayed motor function,
muscle weakness and atrophy, and movement impairments. The field has beneficiated from all the
recent and significant advancements in genomics (with the continuous advancement of sequencing
technologies), in stem cell biology (with the creation of new cellular models through the generation
of induced pluripotent stem cells) and in molecular biology (with the emergence of gene and RNA
editing technologies). Specifically, most of these diseases have the ability to access or obtain multi-
omics data, thanks to high throughput sequencing technologies, enabling a comprehensive analysis
of these diseases like never before and paving the way for the emergence of innovative and targeted
therapeutic approaches. Undeniably, the marketing of orphan drugs (drugs specifically designed for
a rare condition) suffer greatly from insufficient research and funding to provide the understanding
and knowledge to adequately address these unmet medical needs. Thus, pharmacotherapies
typically remain the treatment of choice but are rarely specific and can elicit numerous adverse
effects. However, with the advent of promising technologies such as gene transfer or gene and RNA
editing, personalized and precise medicine appears to be attainable for a substantial subset of these
disorders. In this special emphasis Research Topic, we aimed to highlight advances in different
aspects of “personalized medicine for neuromuscular disorders’ by collecting 6 original articles, 1
brief research report and a review, all focusing on different diseases but exploring the challenges
and hopes of this highly dynamic field of research from drug discovery to clinical trials.
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medical advice Is crucial when considering any specific neuromuscular treatment. For instance,
in dystrophinopathies, different drugs resulted in different outcomes and narratives far
pmats and caregivers.

This raises questions about how and when people with chronic neuromuscular diseases should
B&informed on new available treatments. BothgJOPD and steroid-resistant MG patients have

poor e several available treatments,
medicine,

including the fact that experimental drugs sometimes fai, do not work as well as hoped for, or
do novbecome available, while still sustaining patients’ hopes for their future

The article raises questions about how and when children with chronic diseases should
be involved in their parent's hopes for a cure and highlights the dilemmas facing health
professionals working in the field of children with chronic diseases for which the
prospects of a cure are improving. We conclude thamhealthprofessionalsymust:find a
way to carefully balance guidance and information about experimental medicines,
including the fact that experimental medicine sometimes fails, does not work as well as

hoped for, or does not become available, with sustaining parental hopes for their

children's future.
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New medicine for neuromuscular diseases: An evolving
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