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Letter from the Founding Editor for 
Volume 6, Issue 3

Richard J. Barohn, MD

This issue of RRNMF Neuromuscular Journal 
is coming out immediately before the 26th Annual 
Neuromuscular Study Group (NMSG) Scientific Meeting 
to be held September 26-28 on the banks of Lake Maggiore 
in  Stresa, Italy. It will be another exciting conference 
where we discuss the latest advances in the field of clinical 
neuromuscular disease. The meeting brings together 
clinical researchers, scientists, and partners from the 
industry.  This year, we will break all previous attendance 
records with more than 275 participants registered.  The 
RRNMF Neuromuscular Journal is the official journal 
of the NMSG. In this issue, we once again publish the 
scientific abstracts that will be presented at the conference 
along with the program agenda and other information 
about the NMSG.  

Also in this issue, we have several very interesting 
articles including the first in another series of excellent 
pieces by Dr. Josh Freeman. In his current work, Dr. 
Freeman describes how the rise of the hospitalists has made 
medical care less personal for the patient and family. At the 
same time, he gives the arguments for why hospitalists have 
often replaced primary care physicians who now only see 
outpatients and discusses the reasons this has occurred.  

The neuromuscular group at the University of Kansas 
Medical Center led by Dr. Mamatha Pasnoor  presents 

data on the advantage of assessing the distal to proximal 
epidermal nerve fiber density to more accurately diagnosis 
small fiber neuropathy. Patrick Reardon at the University of 
Melbourne Medical School proposes how neuromuscular 
camps can be used as sites for gathering data on a number 
of issues that affects patients with neuromuscular disease 
who attend these annual summer gatherings. Dr. Jordan 
and the group at the University of Florida provide a case 
report of a patient with late-onset Pompe disease whose 
diagnosis was made possible by elevated transaminases 
identified during routing follow up for viral gastroenteritis. 
Finally, Drs. Smith, Haradwala, Mehra, and Ensrud from 
both Barrow Neurological Institute and the University of 
Missouri describe an unusual case of a patient with both 
an immune-mediated necrotizing myopathy (IMNM) and 
spinocerebellar ataxia type 2.

The cover art for this issue is by Sanford Robinson 
Gifford. He was a prominent American landscape painter 
and a leading figure of the Hudson River School, a 19th-
century art movement known for its romantic portrayals of 
the American wilderness. He was deeply influenced by his 
travels in Europe and the American West and developed a 
distinctive style characterized by luminous, atmospheric 
effects—a hallmark of what became known as Luminism. 
By the time of his death in 1880, Gifford was one of the most 
respected American artists of his era. This painting, “Isola 
Bella in Lago Maggiore,” hangs within a major memorial 
exhibition of Gifford’s work at the Metropolitan Museum 
of Art in New York. The oil on canvas portrays sunset over 
the famous island just minutes from where we will meet 
this month in Stresa. The art is in the common domain and 
available for publishing without permission. 

https://journals.ku.edu/rrnmf/
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Continuity of care? Hospitalists? Who 
calls the family?: Corporate control makes 

health care worse.

Joshua Freeman, MD

Originally published in Dr. Freeman’s blog “Medicine and 
Social Justice.” https://medicinesocialjustice.blogspot.com/

I was recently talking with a friend who was still 
( justifiably, IMO) furious at her local hospital. Last year 
her husband, 90, was admitted for an attack of diverticulitis. 
While hospitalized, he suffered a heart attack on a Sunday 
morning and was transferred to the Intensive Care Unit. 
The treatment was fine – indeed now, at 91, he is quite 
improved – but her complaint was that no one called to tell 
her! She found out when she went to visit him in the hospital 
that afternoon. I am sure that virtually any adult presented 
with this scenario would say “of course, as soon as possible, 
call the family!” Can you imagine that they didn’t?

Sadly, I can. It reflects a lot of issues in the medical care 
system. One that my friend identified was the hospitalist 
system, where the doctor who is responsible for the care of 
a person in the hospital is not their regular physician, but 
someone employed by the hospital (usually an internist or 
sometimes a family doctor). In itself, this can be an issue, 
which I will discuss below, but the bigger problem she 
identified was the frequent change in who this responsible 
physician was, different on the weekends, and at night, and 
almost impossible for her to get to know. Indeed, she was 
not certain if the doctor she talked to later that day, the one 
who told her, not apologetically, that they were “trying to 
figure o ut w hat t o d o w ith h im” ( as i f t his w as a n e xcuse 
for not calling the wife of a 90-year-old patient to tell her 
that he had a heart attack), was the actual hospitalist or a 
resident working with them. If you don’t know the attending 
physician du jour, or even know who they are, it is hard to 
be sure. I might add that my friend is a highly educated and 
well-insured person. When they suffer such indignities, 
and they do, it is certainly far worse and more frequent for 
people who are not.

Why would doctors not want to call the family of a 
person in the hospital, especially but not only if they are old 
and frail and suffer a particular acute life-threatening event, 
as soon as possible? Is it imaginable that they do not? Why 
would they not want – insist upon – the family knowing 
who the responsible physician is? Do they just want to be 
anonymous, not to be bothered?

Maybe, sometimes, but I do not think that this is the 
primary reason. Think about it. You are the “hospitalist,” 
a hospital-based physician tasked with responsibility 
for the care of lots of people (“patients”) who you didn’t 
know before they were admitted. On top of that, you 
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are not the  weekday  hospitalist, but the one covering for 
them on the weekend, a  weekendist  if you prefer (I sure 
don’t!). Maybe you are even the nocturnist, the night-time 
hospitalist. In any case, you have a list of patients to see, 
and to get to know, and maybe you come into the hospital 
in the morning to see them all (which, of course, has to be 
one at a time—someone first, someone last) when all of a 
sudden you hear from the nurses that one of them has had a 
heart attack. Maybe someone you have seen already, maybe 
not. Maybe it is the afternoon, and you have already left 
the hospital. You tell them, the nurses and the residents 
working with you, to begin their well-practiced routine of 
treating an acute myocardial infarction (MI, heart attack) 
and give other instructions, including to call cardiology, and 
tell them to call you back. Do you specifically instruct them 
to call the family? Do you think that would be obvious to 
them? Does it even occur to you? Is it someone else’s job? 
Whose?

In the “old days,” when someone’s family doctor took 
care of them even when they entered the hospital, it was 
almost certain the family would be called. The doctor knew 
the person, often had been seeing them for years, and knew 
the family. They knew, of course, that the family would want 
to know and felt it to be their responsibility to inform them. 
This changed with the creation of hospitalists as a separate 
specialty and has accelerated with the corporate takeover 
of medical care and the dramatic increase in physicians 
as employees of corporations (most often hospitals, 
sometimes physician-owned groups, sometimes for-
profit, often owned by private equity). Different physician 
roles have been identified, such as caring for people in the 
office (and very rarely at home), in the hospital, in nursing 
homes. While these roles had always existed, often the 
same doctor filled the different roles for their patients; now 
different doctors would. The delivery system, which had 
been patient-focused (“I’m your doctor and take care of you 
wherever you need care”) became  provider-focused  (“We, 
as the providers of care, will develop a system that works 
efficiently for us; unfortunately for you, that means you will 
not have the same doctor all the time”).

Actually, there were many good reasons for this change. 
It is not easy, was never easy, to be a “full-spectrum” family 
doctor. To see people in the office both with appointments 
and as walk-ins, to do home visits for those who were ill 
and found it difficult (from age or disease) to get to the 
office, to see people in nursing homes and in the emergency 
room, and make “rounds” on and care for your patients in 
the hospital. And, often, get up in the middle of the night 
to deliver a baby. It was tough on the doctor, and tough on 
their families, as many books and films have depicted. In 
addition, these family doctors had (and have) much lower 
incomes than most specialists, including those who do 
shift work where they know exactly which hours they will 
work. Plus, as more and more things could be cared for in 
an outpatient setting (we will leave, for now, whether this 

https://journals.ku.edu/rrnmf/
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was always a good idea), the people admitted to the hospital 
were sicker and often required more specialized knowledge 
that a physician who focused only on hospital medicine 
could better stay up on.

But there were also bad reasons, many of them stemming 
from the movement of physicians from self-employed to 
employees, increasingly working for hospitals and even for 
corporations that had no health professionals in charge. 
This corporate model, based on the industrial concept 
called “scientific management” or “Taylorism,” focused on 
increasing efficiency as the most effective way to generate 
maximum profit. It is more efficient to have some doctors 
who stay in the hospital all the time and some doctors 
who care for people in the outpatient setting (“ambulists,” 
another term that fortunately hasn’t caught on), and others 
who care for people in nursing home or even in their own 
homes. This not only reduces travel time, but allows more 
people to be scheduled (“speed up”) and provides the basis 
for further increasing the number of patients seen and 
concomitantly decreasing the time spent with each.

The problem is that this is not always the best for the 
patient. Yes, it is good to have people who are expert and 
current on the care of people in the hospital (“inpatients”) 
to take care of you. Just as, when you need one, it is good to 
have experts in an organ (cardiologists, nephrologists, and 
pulmonologists, for example, and various types of surgeons 
if you need surgery). But it is also good if the person taking 
care of you knows something about who you are, or at least 
your medical history. If they have never seen you before 
you show up in the hospital, they have nothing to compare 
your current situation with: are you worse? A lot worse? 
Better? About the same? And, by the way, if someone 

actually knows you – your family would almost certainly get 
a call!

Is it possible to have most of the good with little of the 
bad? The continuity (sometimes called “primary care”) 
clinician – family doc, internist, pediatrician, family or 
adult or pediatric NP – can delegate the key medical 
decisions to hospital experts but stay as the leader of the 
team. The  leader, not the pain-in-the-neck “local doctor.” 
The professional who can fill their role as the one who cares 
for the whole person, not as the subspecialist for only one 
disease or organ. The one who cared for the patient before 
admission and will continue to do so afterward, not as the 
hospitalist for whom the patient was essentially born the 
day of admission and will disappear the day of discharge. 
Someone who can provide context, understanding, and, 
believe it or not, continuity!

Of course, we’d need more primary care clinicians, 
not fewer as is the current direction in which we have been 
and continue to be heading (See Incredible (Terrible) 
Shrinking Physician Supply,  Health Justice Monitor,  Sept 
7, 2024). This would decrease efficiency, perhaps, but 
increase effectiveness. And while it might cost more money 
(thus lower profits for the corporations) it might actually 
save money for the overall system by having historical 
memory of the person when they go from home to hospital 
to home, and not change almost daily each time a new 
doctor is in charge.

Worth thinking about!
Pro tip: If you have to be admitted to the hospital, or have 

a heart attack, try to do it on Monday, or at least Tuesday. Do 
not wait for the weekend!
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Ratio of distal to proximal epidermal 
nerve fiber density in small fiber 

neuropathy

Georgette Dib MD, Govind Singh Mann 
MD, Mazen Dimachkie MD, Matthew Varon 

MD, Omar Jawdat MD, Constantine Farmakidis 
MD, Mamatha Pasnoor MD 

University of Kansas Medical Center, 
Kansas City, KS

ABSTRACT
Intraepidermal nerve fiber density (IENFD) assessment 
is an important tool for diagnosing small fiber neuropathy 
(SFN), with distal leg and proximal thigh biopsies 
commonly performed to evaluate length dependency. 
Although age-dependent normative data exist for distal leg 
IENFD, some patients with paresthesias exhibit normal 
values at both sites but a markedly lower distal IENFD 
compared to proximal density. The aim of this study is to 
assess the diagnostic value of the distal-to-proximal IENFD 
ratio in SFN. Charts of patients who underwent skin 
biopsy for evaluation of SFN between May 2020 and May 
2023 at the Neurology Department, University of Kansas 
Medical Center, were retrospectively reviewed. IENFD 
was measured at the distal leg and proximal thigh, and the 
distal-to-proximal ratio calculated. Patients were classified 
as having possible or probable SFN based on NEURODIAB 
criteria, or as not meeting diagnostic criteria. Of 64 charts 
reviewed, 56 were enrolled, the female-to-male ratio was 
3:1 and mean age was 50±26 years. Forty-six patients met 
clinical criteria for SFN (16 possible, 30 probable), with 
IENFD abnormal in 23 and normal in 23, showing mean 
ratios of 0.5 and 0.6, respectively. Patients without a clinical 
diagnosis of neuropathy had a mean ratio of 0.9, and among 
patients with clinical SFN but normal biopsy results, the 
mean ratio was significantly lower than in those without 
clinical SFN (p=0.02). These findings suggest that, in 
patients with normal IENFD but high clinical suspicion for 
SFN, the distal-to-proximal IENFD ratio may serve as an 
additional parameter to improve diagnostic sensitivity.

Introduction
Small fiber neuropathy (SFN) is a condition that 

selectively affects small unmyelinated C-fibers and thinly 
myelinated Aδ-fibers, which are responsible for pain, 
temperature perception, and autonomic regulation.1,2 It 
may present with burning pain, paresthesias, or autonomic 
disturbances like orthostatic hypotension, and may follow 
a length-dependent or non–length-dependent distribution. 
Common causes include metabolic disorders  (eg diabetes, 

glucose intolerance) autoimmune diseases (e.g., Sjögren’s 
syndrome, sarcoidosis), infections, toxins, hereditary (e.g., 
SCN9A mutation), and idiopathic origins.1-3 Given the 
diversity of etiologies and lack of large fiber involvement, 
diagnosis is often delayed or missed. 

The underlying pathophysiology of SFN is 
multifactorial. Mechanisms such as immune-mediated 
injury, neuroinflammation, metabolic dysregulation, and 
ion channel dysfunction lead to distal axonopathy or patchy 
proximal fiber loss.1,4,5 Dysfunction within the dorsal root 
ganglia and epidermis is thought to underlie the neuropathic 
pain symptoms. Notably, the clinical presentation can 
vary by etiology. In metabolic neuropathies, degeneration 
typically follows a distal-to-proximal gradient, whereas 
autoimmune SFN may show non–length-dependent or 
proximal-predominant involvement.2,6 This anatomical 
variability complicates clinical recognition and highlights 
the need for more nuanced diagnostic approaches.

Diagnosis is established using clinical features, 
exclusion of large fiber neuropathy with normal nerve 
conduction studies, and confirmatory tests. An objective 
test to confirm is intraepidermal nerve fiber density 
(IENFD) measurement with 3-mm skin punch biopsy, 
often performed at the distal leg and proximal thigh.1,7,8 
Decreased IENFD is diagnostic, and normative values 
adjusted for age and sex guide interpretation at distal site 
are available.8-10 Skin biopsy has excellent specificity but 
variable sensitivity (45–80%) depending on site selection, 
disease distribution, and methodology.2,3,8,11 Recent efforts 
have focused on optimizing technique and standardizing 
thresholds to reduce false negatives.1,12

One limitation of current IENFD-based diagnostics 
is the reliance on absolute fiber density values, which 
may miss patients with significant symptoms but normal 
fiber counts. We hypothesize that calculating the ratio 
of distal leg to proximal thigh IENFD could enhance 
diagnostic sensitivity. In metabolic SFN, distal loss exceeds 
proximal, whereas in autoimmune SFN, proximal loss 
may predominat.12,13 In cases with borderline or normal 
values, a significantly reduced ratio could reflect subtle 
but pathologically relevant fiber gradient changes. Our 
study aims to retrospectively assess this IENFD ratio 
in patients with suspected SFN undergoing skin biopsy 
at a tertiary neuromuscular center. The NEURODIAB 
criteria have been established to diagnose clinically small 
fiber neuropathy in diabetic patients.14 There is no prior 
literature looking at the IENFD ratio in patients being 
evaluated for small fiber neuropathy.  

Design and methods
After Institutional review board approval was 

obtained, we retrospectively evaluated charts of subjects 
who underwent skin biopsy for evaluation of SFN between 
May 2020 to May 2023, at the Outpatient Neurology 
Clinics, KUMC. All patients who had a normal nerve 

https://journals.ku.edu/rrnmf/
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conduction study (NCS), without evidence of large fiber 
neuropathy or radiculopathy were included. Skin biopsies 
were processed using the standard technique and PGP9.5 
protein marker. The distal leg and proximal thigh IENFD 
information was collected, and the distal-to-proximal ratio 
was calculated for all subjects. Subjects were categorized 
as having “possible SFN” with presence of either signs on 
examination or symptoms (Table 1); “probable SFN” with 
having both signs and symptoms, based on the clinical 
criteria established by Diabetic Neuropathy Study Group 

of the European Association for the Study of Diabetes 
(NEURODIAB), or not fitting criteria for diagnosis.1,15,16 
Descriptive and correlation analysis was performed.

Results
Total of 64 charts were reviewed. 8 subjects were 

excluded due to abnormal NCS findings. Sixteen (16/56) 
subjects had a possible diagnosis of SFN, 30/56 had a 
probable diagnosis of SFN, and 10/56 subjects did not 
meet the NEURODIAB criteria for diagnosis (Table 2) 

Table 1: Symptoms of small fiber neuropathy.

Table 2: Demographic and Clinical Characteristics of Patients included
  Possible SFN Probable SFN Not meeting Criteria

Total number of patients 16 30 10

Mean age at onset 46 47 35

Male:Female 2:14 8:30 3:07

Most 
common 
sign*

Numbness 2/16  (12.5%) 5/30 (17%) 0

Decreased pinprick 5/16 (31%) 26/30 (87%) 0

Hyperesthesia 1/16 (6%) 6/30 (20%) 0

Most common presenting symptom Tingling and numbness 
(100%), 

Tingling and numbness 
(85%), dysautonomia 

(70%)
Tingling (90%), itching (50%)

Pain 14 (87.5%) 19(63%) 2/20 (20%)

Associated diseases Sjogren (44%) RA (20%), Sjogren (20%) ATTR 1/10 (10%)

Diabetes 7(44%) 10 (33%) 0

Time from onset to diagnosis (years) 5.8 4.9 2.4

Body parts involved (A:arms, L:legs, 
F:face)

A+L (44%), L (29%), 
A+L+F (25)

A+L (40%), A+L+F (27%), 
L (24%) A+L (30%), L (20%)

*11/16 (69%) of the possible SFN group did not have any finding on examination
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There was no significant difference between the mean 
age at onset of symptoms for subjects with possible and 
probable diagnosis and those that did not fulfill the criteria 
37±17 and 35±15 (p=0.73).  More female subjects were 
seen in all groups. The most frequent symptom reported in 
all groups was tingling and numbness. The most common 
sign was decreased pin prick sensation. Diabetes and other 
autoimmune conditions were seen in 20-40% of subjects 
in the possible and probable group while one patient was 
positive for transthyretin (TTR) gene  mutation in the 
subjects that did not meet the criteria. In the possible SFN 
group, 9/16 had a normal IENFD results on skin biopsy 
and 7/16 had an abnormal IENFD results. In the probable 

SFN group, 14/30 had a normal IENFD results and 16/30 
had an abnormal IENFD results. In the group not meeting 
criteria for diagnosis, all subjects had a normal IENFD 
results (Table 3). In total (all groups included), 23 of the 46 
subjects had abnormal IENFD results, and 23/46 subjects 
had normal IENFD results (Table 4), with mean distal 
to proximal ratio of 0.5 and 0.6 respectively. Among the 
subjects with normal IENFD 69.7% fulfilled the criteria for 
possible or probable SFN. Using the cutoff ratio of less than 
0.5, 96.1% of subjects with normal IENFD met diagnostic 
criteria for SFN and using cutoff less than 0.6, 94.1% met 
the SFN criteria (Fig 1 and 2).

Table 3: Epidermal Nerve Fiber Density Findings

  Possible SFN (n=16) Probable SFN(n=30) Not meeting Criteria 
(n=10)

Normal IENFD result 9 (56%) 14(46%) 10 (100%)
Abnormal IENFD result 7(44%) 16(54%) 0

Average distal IENFD (SD) 7.2 (4.0) 5.7 (4.6) 11.0 (4.4)

Average proximal IENFD (SD) 10.2 (6.2) 11.1 (5.2) 13.0 (4.8)

Average distal/proximal 
IENFD ratio(SD) 0.8 (0.4) 0.5 (0.3) 0.8 (0.3)

Table 4: Mean IENFD ratio in subjects with normal IENFD results vs those with abnormal IENFD results

  Normal IENFD result Abnormal IENFD result

Number of patients             23(50%) 23(50%)
Average distal IENFD 9.5 3.7
Average proximal IENFD 13.8 7.2

Average distal/proximal IENFD 
ratio 0.6 0.5

Fig. 1. Using IENFD cutoff ratio of  0.5, 96.1 %  of patients with 
normal IENFD meet the diagnostic criteria of SFN

Fig. 2. Taking IENFD ratio cutoff < 0.6; 94.1 % of patients with 
normal IENFD meet the diagnostic criteria of SFN
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Discussion
SFN is a disease of somatic and autonomic, thinly 

myelinated and unmyelinated nerve fibers. The classical 
presentation is that of a length-dependent neuropathy, 
however further clinical presentations have been proposed. 
Definitive diagnostic criteria have yet to be established, 
affecting the approach to patient’s management and 
treatment. Devigili  et al.  demonstrated that a combined 
approach including clinical, functional and structural 
assessment of small nerve fibers, improves the reliability 
of diagnosis. However, given the differences in phenotypic 
presentations, genetic, racial and gender variability, some 
patients with high clinical suspicion for SFN might turn out 
to have normal IENFD on skin biopsy. Even with normal 
fiber density, some patients may have borderline values at 
distal site and very high fiber density at proximal site. To 
our knowledge, the use of IENFD ratio was not previously 
assessed in the diagnosis of SFN. In this study, we found 
that patients who had probable SFN when applying the 
NEURODIAB criteria had a low IENFD ratio mean 
of 0.5, compared with a mean of 0.8 for patients with 
possible SFN, and those who did not meet the criteria for 
neuropathy. Interestingly, when calculating the IENFD 
ratio for all patients with abnormal skin biopsies regardless 
of which group they belonged to, the mean IENFD ratio 
was 0.5, compared to 0.6 for the patients with normal skin 
biopsy results. Using the IENFD ratio cutoff of less than 
0.5, 96.1% of subjects with normal IENFD met the criteria 
for SFN. Patients with probable SFN are more likely to 
have abnormal IENFD compared to patients with possible 
SFN.  This study shows that IENFD ratio is a better 
diagnostic tool compared to IENFD alone, with a cut-off of 
0.6, in patients with clinical suspicion for SFN, increasing 
the sensitivity of skin biopsy from 67% to around 95%. 
The limitations of this study are the small sample size and 
sensitivity analysis was not performed.
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ABSTRACT
Neuromuscular camps–dedicated retreats for individuals 
with conditions such as Duchenne Muscular Dystrophy 
and Charcot-Marie-Tooth disease–represent a profound-
ly underutilised resource for rare disease research. These 
camps provide unparalleled access to authentic, lived expe-
riences that are rarely captured in clinical or support group 
settings. Within this environment, challenges surrounding 
mobility, personal care, socialisation, and energy budget-
ing are navigated organically, offering a holistic view of ad-
aptation and resilience. Integrating prospective research 
methodologies, such as unobtrusive observational stud-
ies, wearable technology, and gamified assessments, into 
the camp setting could yield rich, real-world data without 
compromising the core purpose: joy, connection, and em-
powerment. This paper argues that neuromuscular camps, 
if approached ethically and collaboratively, can serve as 
natural history platforms, shaping future research and in-
terventions while preserving the essential spirit of these 
transformative experiences. This paper proposes a hybrid 
model that integrates research methods such as wearable 
technology, narrative tools, and gamified assessments into 
camp life without compromising the primary ethos of joy 
and empowerment. Neuromuscular camps, if approached 
collaboratively and sensitively, can meaningfully reshape 
how we collect and interpret data in neuromuscular disease 
research.

Keywords: Paediatric Neurology; Wearable Electronic 
Devices; Muscular Dystrophy; Charcot-Marie Tooth 
Disease

1. Introduction
Muscular dystrophies and related neuromuscular 

disorders are life-altering, progressive diseases that 
impose significant burdens on patients and caregivers. 
Though these diseases are well-characterised clinically, 
the translation of these findings into real-world functional 
impact remains limited. Natural histories are essential for 
quantifying disability and functional impact of muscular 
dystrophies, with these factors intrinsically linked to quality 
of life, yet traditional clinic-based assessments often fail to 
capture the nuanced realities of daily living.1 By contrast, 

neuromuscular camps offer an opportunity to immerse 
clinicians and researchers in authentic environments 
where adaptation, identity, and community unfold 
naturally. Understanding the impact of functional minutiae 
on quality of life is tantamount to ensuring comfort and 
prioritising tailored, patient-centred care. This reflection, 
grounded in firsthand experience at a neuromuscular camp, 
explores how such settings can inform both clinical care 
and research, provided that research integration remains 
secondary to the camp’s primary mission of fostering joy 
and connection. Moreover, while this reflection pivots 
around the neuromuscular camp I attended, these tenets 
could readily apply to camps where individuals with rare or 
uncommon diseases are brought together, with other such 
examples being Type 1 diabetes, paediatric cancers, and 
intellectual disabilities.2,3,4

1.1 Limitations of Clinical Assessments
Clinical histories are inherently constrained by recall 

bias, time limitations, and the artificiality of the healthcare 
environment as opposed to real-world conditions. Clinic-
based assessments often focus on the high-yield aspects of 
a patient’s condition but overlook the subtleties of activities 
of daily living (ADLs)–from toileting to social engagement–
that define patient experience. Neuromuscular 
camps, through their non-clinical atmosphere, allow 
for unobstructed observation of adaptation, fatigue 
management, and social development.  

1.2 The Camp Environment
Contextually, neuromuscular camps are low-pressure, 

non-clinical environments comprised of a group of children 
with various neuromuscular disorders. For example, the 
camp I attended included 10 children aged 10-17, staffed 
primarily by one healthcare professional for general 
support. Other camps at national and local levels vary 
widely: some serve larger groups (up to 100 campers) and 
employ multidisciplinary teams including doctors, nurses, 
respiratory therapists, and other allied health professionals.  
Despite these differences, all camps share a common goal: 
to offer children living with neuromuscular disorders an 
opportunity to participate in a summer camp experience 
that is safe, inclusive, and distinct from traditional 
camps, with a focus on recreation, peer connection, and 
empowerment. 

1.3 Ethical Considerations
Recognising that campers attend neuromuscular 

camps primarily to enjoy a break from medicalised 
environments, any research projects must prioritise camper 
autonomy, informed consent, and the preservation of the 
camp’s core spirit. Thus, research methods should avoid 
direct demands on campers during camp weeks: no surveys, 
testing, or formal assessments should be administered 
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during the camp itself. Minimally intrusive approaches–
such as observational data collected by dedicated research 
personnel, pre- and post-camp surveys, and wearable 
technologies–may be feasible while respecting camper 
autonomy. Research activities must remain adjunctive and 
secondary to the camp’s primary mission of fostering joy, 
connection, and empowerment. 

All reflections included within this piece are 
anonymised, with no data collected beyond general 
observation.

2. Key Themes Emergent from Camp Life
2.1 Mobility and Adaptation

Campers display a spectrum of mobility, with adaptive 
strategies emerging organically, whether through creative 
participation in activities, modified self-care routines, 
or collaborative problem-solving. These adaptations, 
often invisible in clinical settings, highlight the fluidity of 
functional ability and the ingenuity of young people living 
with chronic disease.

For example, a group ‘chair yoga’ subtly challenged 
campers to adapt to the circumstances, given the challenging 
nature of many of the exercises. Many improvised, whether 
through reduced amplitude of movement or more accessible 
exercises, though others refrained from participating 
due to perceived inability to engage properly or a lack of 
confidence. Other common adaptations included rolling 
over for hoisting or washing, straws for drinking, or shuffling 
for changing.  

Maturity was exercised by all campers in their capacity 
to recognise their limits and ask for help when required. 

2.2 Sleep, Fatigue, and Energy
Fatigue and sleep disturbances are pervasive yet poorly 

quantified in neuromuscular disorders. Clinical fatigue 
questionnaires, such as the Fatigue Assessment Scale (FAS) 
or CIS-8, are non-specific and lack comprehensiveness. 
Fatigue questionnaires are poorly validated in children, 
which is further compounded by the paediatric fatigue 
questionnaire lacking specificity, also.5

For neuromuscular disorders, the process of energy 
budgeting involves strategically spending or conserving 
energy and activity based on context.6 Energy budgeting 
requires a high level of self-regulation, revealing adaptive 
mechanisms and patterns of fatigue that may elude standard 
cross-sectional questionnaires. 

Future research in this domain should target the 
development of standardised metrics for quantifying fatigue 
in neuromuscular disorders, in addition to generating 
longitudinal data to determine the long-term implications 
of energy budgeting. 

2.3 Friendship, Identity, and Autonomy
The camp setting invited these children with such high 

functional needs to undergo psychosocial development, 

foster their autonomy and develop peer connections. 
Among campers, camaraderie was observed through 

the shared experience of living with a chronic disease, 
fostering a sense of community. Mentorship was also 
developed, with older campers and guest speakers guiding 
younger peers through the complexities of living with a 
rare disease. These psychosocial dimensions are critical yet 
underrepresented in clinical research.

2.4 Assistance from Support Staff and Camp Volunteers
The presence of multidisciplinary staff–carers, a 

psychologist, a nurse–facilitates holistic support and offers 
clinicians invaluable, immersive learning opportunities. 
Embedding clinicians into these environments, even as 
silent observers, can profoundly inform patient-centred care 
and professional development. Prospective approaches for 
incentivising clinicians to participate beyond volunteering 
could include continuing professional development (CPD) 
points or points towards training programs or fellowships.

3. Clinical and Research Implications
Any research embedded into camp settings must 

be adjunctive, non-intrusive, and co-designed with 
campers and families to ensure both ethical integrity and 
participant engagement. Informed consent, autonomy, and 
the preservation of camp ethos are paramount; research 
modalities should never supersede the camp’s primary 
purpose of fostering joy, connection, and empowerment.

3.1 Functional Observations
Integrating direct and indirect observational 

assessments has proven highly effective in clinical 
environments, with strong translatability to neuromuscular 
camps.7 

For example, direct observational protocols–where 
trained clinicians or researchers systematically log real-
time behaviours, adaptations, and social interactions–
have been successfully implemented in rare disease 
registries and paediatric rehabilitation programs to capture 
authentic, context-dependent data.8 Indirect feedback 
could also be elicited from carers or camp staff, collected at 
specific intervals using standardised or digital applications. 
This method would mirror successful models in autism 
spectrum disorder (ASD) camps and inclusive educational 
settings, where multi-informant perspectives enhance the 
reliability of qualitative data.9 Synthesising real-world 
observations into natural history datasets can inform 
future interventions and policy in neuromuscular disease 
research.10 

3.2 Wearables and Technology
Wearable technology has been transformative in 

chronic disease management and paediatric preventative 
health, offering a feasible and evidence-based research 
method that could be easily applied to camp settings.11,12 
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Wrist-worn accelerometers have previously been 
successfully integrated into Duchenne populations, 
while smart insoles have implications for researching 
the biomechanics of movement in other neurological 
conditions.13,14 These wearable technologies could provide 
granular data on metrics such as ambulation, sleep patterns, 
and activity levels. 

Studies in cystic fibrosis and chronic obstructive 
pulmonary disease have also incorporated microparticulate 
sensors to explore correlations between environmental 
factors and symptoms, which could be translated to 
humidity and fatigue in neuromuscular disorders.15 

3.3 Survey Tools
While surveys might appear less aligned with the 

immersive ethos of the camp, their strategic application 
can yield critical quantitative and qualitative data. Short, 
targeted surveys administered at key time points have been 
successfully integrated into paediatric camps, capturing 
changes in mood and social connectedness.16 Prospective 
surveys could also be implemented to enhance the dataset 
to track long-term adaptation, functional decline, and the 
sustained impact of camp experiences on quality of life, 
creating a more enriched, longitudinal dataset.

Ecological momentary assessment (EMA) techniques 
could also be incorporated to capture real-time perceived 
exertion levels during specific camp activities. EMA has 
previously been validated in studies on chronic pain and 
can provide valuable insights into the dynamic interplay 

between fatigue and activity in paediatric neuromuscular 
disorders.17  

3.4 Gamification
While gamification has demonstrated promise in 

clinical and educational settings, its integration into 
camp activities must be approached cautiously to avoid 
detracting from the camp’s core recreational purpose.18 
Any such interventions would need to be entirely optional, 
minimally intrusive, and designed collaboratively with 
campers, families, and staff to ensure that the camp does not 
become medicalised. Potential applications might include 
optional, light-hearted activities outside core camp hours, 
such as team challenges or energy budgeting games, which 
could offer observational insights into functional capacity 
and fatigue management without imposing on campers’ 
autonomy or enjoyment.

3.5 Narrative Data Collection
Camp-based narrative methods—like digital 

storytelling and buddy interviews—offer complementary, 
low-disruption ways to document lived experience. 
These approaches, drawn from disability advocacy and 
peer-support literature, can yield emotionally authentic, 
ethically sound qualitative data.19,20

3.6 Adaptive Tech and Hackathon
Trialling assistive technologies and adaptive equipment 

playfully in camp settings provides a unique opportunity 

Table 1: Non-Invasive Methods for Integrating Research into Camps

Method Benefits Drawbacks

Functional Observations Captures natural behaviours; low 
disruption. Potential recall bias; subjectivity.

Wearables Real-time monitoring of movement, 
fatigue, sleep, and other metrics. Comfort, adherence; data interpretation.

Surveys Objective, real-time data, naturalistic 
context.

Response rates; potential for response bias; 
survey fatigue.

Gamification Higher engagement, accuracy, motivation. May alter test validity; competition may exclude 
some.

Digital Storytelling Rich qualitative insights, empowerment. Self-disclosure concerns.

Buddy Interviews Peer-to-peer format yields authenticity, 
increased disclosure.

Recording conversations may impact 
authenticity. 

Camp Hackathon Innovation and creativity, highlights key 
challenges..

Logistical complexity; feasibility of 
implementing solutions.

Adaptive Tech Provides user feedback to inform future 
designs. Access to equipment; potential for discomfort.



11

Clinic and Case Reports

to gather real-world feedback and inform future device 
employment. Mobility aids, exosuits, and adaptive gaming 
interfaces are increasingly integrated into clinical settings, 
and their deployment at neuromuscular camps can provide 
campers with opportunities to explore their utility and 
usability in a supportive environment. 

Similarly, a camp hackathon would provide campers 
with a platform to articulate what affects them most 
regarding their condition by designing their ‘dream tool’ 
or assistive device to improve daily life. This represents an 
innovative approach to fostering creativity and generating 
user-centred solutions. Taking this a step further, it would 
be even more insightful for the campers to showcase their 
designs to a panel of experts (e.g. engineers, therapists, 
designers) who could provide constructive feedback 
and consensually submit the most innovative ideas to 
technological companies for future research. 

3.7 Hypothetical Pilot Study
I propose a multi-site, two-year longitudinal study 

encompassing all major neuromuscular camps in a specific 
country or region. The study would integrate wearable 
accelerometry, ecological momentary assessments (EMA), 
and structured observational logging to capture daily lived 
experience in context. Ten core domains—mobility, fatigue, 
mood, sleep quality, energy budgeting, social engagement, 
pain, independence, affective tone, and adaptive function—
would be tracked non-invasively. Data collection would 
be embedded into routine camp life, with protocols co-
designed alongside caregivers, staff, and youth participants 
to ensure minimal disruption and maximal relevance. 
Continuous feedback loops would inform iterative 
adaptation across study arms. 

4. Conclusion
Neuromuscular camps offer a unique, immersive 

window into the lived realities of rare disease, capturing 
dimensions of function, adaptation, and psychosocial 
growth that are inaccessible in clinical settings. When 
research is integrated ethically and collaboratively, with 
strict prioritisation of camper autonomy and joy, these 
camps have the potential to serve as invaluable platforms 
for natural history data collection and patient-centred 
innovation. The challenge and opportunity, however, lie 
in harnessing this potential without compromising the 
transformative, joyful essence of the camp experience. This 
paper advocates for carefully designed, minimally intrusive 
research approaches, co-created with campers, families, 
and staff, that preserve the spirit of camp while advancing 
understanding and care in neuromuscular disease. Through 
such partnerships, camps and researchers can contribute 
meaningfully to improving the lives of those affected by rare 
neuromuscular disorders.
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ABSTRACT
Late-onset Pompe disease (LOPD) is a glycogen storage 
disease caused by biallelic mutations in the GAA gene. 
When untreated, LOPD causes progressive myopathy 
with respiratory failure. A 30-year-old Chinese female 
was incidentally found to have elevated transaminases, 
prompting a liver biopsy showing marked lipid 
accumulation, concerning for lysosomal storage disease. 
She had mild hip flexor weakness. She had two pathologic 
mutations in the GAA gene (c.1935C>A, p.Asp645Glu and 
c.569G>A, p.Arg190His). She started enzyme replacement 
therapy. While on treatment, she became pregnant and 
delivered a healthy baby. The c.1935C>A, p.Asp645Glu 
variant accounts for 40-80% of infantile-onset Pompe 
disease in Asian populations, and the c.569G>A, 
p.Arg190His has been reported in three teenage patients. 
This combination of variants has previously been reported 
in a patient with onset at age 10. Surprisingly, our patient 
had minimal symptoms. Literature suggests that early 
treatment initiation can improve morbidity and mortality 
and is safe in pregnancy.  

Background
Late-Onset Pompe Disease (LOPD) is an autosomal 

recessive glycogen storage disease, also known as acid 
maltase deficiency, caused by biallelic pathogenic variants 
in the GAA gene located on chromosome 17q25. Mutations 
in the GAA gene cause reduced or absent acid alpha-
glucosidase enzyme activity, preventing the hydrolysis of 
glycogen to glucose in the lysosome.1 This leads to glycogen 
accumulation in lysosomes in skeletal and cardiac muscle. 
Infantile-onset Pompe Disease (IOPD) is differentiated 
from LOPD based on age of onset being less than 12 
months. LOPD can be further categorized into childhood-, 

juvenile-, and adult-onset disease. In general, the earlier 
the onset, the more rapid the rate of progression and the 
higher the severity of disease.2   

LOPD causes a progressive myopathy involving limb-
girdle and paraspinal muscles, with early respiratory 
involvement. Lower limb predominance with early 
adductor magnus and semimembranosus involvement is 
common. Muscle pain and exercise intolerance may be the 
initial manifestations.3 Left untreated, LOPD progresses 
to wheelchair dependence and respiratory failure. 
Pompe disease is diagnosed by a deficiency of acid alpha-
glucosidase enzyme activity, which is assessed using dried 
blood spots or blood-based assays. Confirmatory molecular 
genetic testing typically follows an abnormal result. Pompe 
disease is now included on newborn screening in 29 states 
in the United States and eight countries around the world. 
Newborn screening identifies patients with mutations 
in the GAA gene known to cause both IOPD and LOPD. 
Enzyme replacement therapy with alglucosidase alfa has 
been FDA-approved for IOPD as well as LOPD since 2006. 
It is dosed every two weeks through intravenous infusion. 

Case Report
A 30-year-old healthy Chinese female presented to 

the emergency department for vomiting and diarrhea. 
During the initial workup, she was incidentally found to 
have elevated transaminases. She was diagnosed with 
viral gastroenteritis and recovered without intervention. 
At follow-up with her primary care physician, repeat 
transaminases remained elevated, which was then 
noticed to be a historical trend since 2017, with aspartate 
aminotransferase ranging from 35 to 74 international 
units per liter (IU/L) and alanine aminotransferase 
ranging from 40 to 65 IU/L. Her hepatic function panel, 
including bilirubin, alkaline phosphatase, and gamma-
glutamyl transferase, was normal. She was referred to 
gastroenterology, where she underwent a liver biopsy. 
Liver biopsy showed marked lipid accumulation, raising 
concerns for lysosomal storage disease, which prompted 
genetic testing. The lysosomal storage disease gene panel 
through Mayo Clinic revealed two pathogenic mutations in 
the GAA gene (c.1935C>A, p.Asp645Glu and c.569G>A, 
p.Arg190His).  She was then referred to neurology. At her 
initial visit to our neuromuscular clinic, she denied any 
neurologic symptoms other than occasional dysphagia. 
She specifically denied weakness or shortness of breath. 
She did not have any family history of neurologic disease. 
Her neurologic examination was notable for mild weakness 
of her hip flexors with a Medical Research Council scale 
grade of 4/5. The remainder of her examination was 
normal. Nerve conduction studies were normal (Figure 1). 
Electromyogram showed myopathic motor units with rapid 
recruitment and myotonic discharges in proximal muscles 
and lumbar paraspinal muscles (Figure 2). MRI of her 
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thigh and pelvis demonstrated abnormal T2 hyperintensity 
and enhancement involving multiple proximal thigh and 
hip girdle muscles (Figure 3).  Laboratory testing revealed 
elevated urine glucotetrasaccharides (17.7 millimoles/mole 
creatinine), low acid alpha-glucosidase (0.55 nanomoles/
hour/milligram of protein), and a normal creatine kinase 
(185 units/liter). On pulmonary function testing, her 
sitting forced vital capacity (FVC) was 92% of predicted 
FVC for age. She underwent a muscle biopsy of the right 
rectus femoris, which showed mild myopathic features 
with glycogen deposits (Figure 4).  Targeted variant testing 

was obtained for her parents, which confirmed that the 
pathogenic variants in the GAA gene were in trans. The 
patient was diagnosed with LOPD, and she was started on 
enzyme replacement therapy (ERT) with recombinant 
human acid alpha-glucosidase. While on ERT, she became 
pregnant and continued ERT throughout her pregnancy. 
She delivered a full-term, healthy infant via uncomplicated, 
spontaneous vaginal delivery. She has not had any 
progression in her disease since treatment initiation, and 
she plans on breastfeeding.
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Discussion 
The GAA gene is located on chromosome 17q25 and 

is the only gene associated with Pompe disease.  Some 
mutations cause a complete absence of GAA enzyme 
activity, while others allow for low levels of the normal 
enzyme. This results in the phenotypic variability seen in 
Pompe disease.4  The known mutations associated with 
Pompe Disease are reported in the Pompe Disease GAA 
variant database, which allows for a growing understanding 
of the genotype-phenotype relationships, helping to predict 
clinical onset and severity.5 Mutations known to cause 
an absence of protein expression, such as c.2560C>T, 
p.(Arg854*) and c.525del, p.(Glu176Argfs*45), result 
in IOPD. There is greater phenotypic variability seen in 
mutations that allow for some level of functional protein 
expression.  One of the variants seen in our patient, the 
c.1935C>A, p.Asp645Glu variant, accounts for 40-80% of 
infantile-onset Pompe disease in Chinese individuals.6 The 
other variant, c.569G>A, p.Arg190His, has been reported 
in three patients with symptom onset in their teenage 
years.7 This combination of variants has previously been 
reported in a patient with onset at age 10.8 Surprisingly, our 
patient had minimal symptoms in her 30s despite these 
two mutations. Variants in modifier genes are proposed to 
be responsible for the phenotypic variability and inability 
of genetics alone to predict the clinical course, though more 
research is needed to fully understand this phenomenon.4,9

Elevated AST and ALT in isolation are seen most 
often in hepatocellular disease but when serum CK and 
LDH levels are also elevated, suspicion for primary muscle 
pathology should be higher.10,11 Various isozymes are 
contained within skeletal muscle and are therefore released 
into the blood with muscle breakdown. These isozymes 
include AST, ALT, lactate dehydrogenase (LDH), and CK. 
In this case, the elevated transaminases may have been from 
hepatocellular injury due to lipid accumulation in the liver 
as seen on biopsy. This is supported by the fact that her CK 
was normal, which has been reported to rise in tandem with 
AST and ALT in muscle pathology.12 Isolated elevations 
in transaminases may be an early, even pre-symptomatic 
sign of Pompe disease. Incidentally identified elevations 
in AST and ALT have been reported to be the first sign of 
various muscle diseases, including muscular dystrophies, 
inflammatory myopathies, and Pompe disease.10,12,13 

Newborn screening is now identifying a growing 
number of infants who harbor mutations associated with 
LOPD, though we cannot predict when clinical symptoms 
will manifest. This may cause unnecessary emotional 
stress for these families of infants who may not develop 
symptoms until adulthood. This also raises the question 
of when to start treatment in those who are known to have 
these mutations. The timing of treatment may influence 
the response to therapy. We have also learned from IOPD 
that while ERT can reverse and stabilize the hypertrophic 

cardiomyopathy seen in IOPD, there is a waning effect 
with regard to muscle strength in long-term survivors.14 
Most patients with IOPD treated with ERT go on to 
develop muscle weakness, progressive scoliosis, and even 
neurocognitive deficits attributed to glycogen accumulation 
in the brain.14 Response to ERT in LOPD varies widely, 
ranging from long-term response, initial response followed 
by a progressive decline, and no response at all.14,15 The 
reasons behind this variability are not fully understood. The 
European Consensus states that presymptomatic patients 
with subtle objective signs should begin treatment with ERT 
immediately, while patients without signs or symptoms 
should be monitored clinically without treatment.16 There 
is some literature suggesting improved outcomes with 
early initiation of ERT in this pre-symptomatic phase 
with subtle objective findings.17 Though our patient had 
minimal manifestations at the time of diagnosis, she did 
have subtle exam findings as well as abnormalities on EMG 
and muscle biopsy, justifying treatment initiation. This will 
likely become a more common situation as we follow pre-
symptomatic patients identified on newborn screening, 
allowing for early recognition of subtle objective findings 
before functional limitations develop. The treatment of 
Pompe Disease will likely continue to evolve with a growing 
number of clinical trials investigating more effective ERT 
and gene therapy.18-20 There are also numerous studies 
investigating possible biomarkers to help guide when to 
initiate treatment and monitor response.14, 21 Ongoing 
tracking of those patients treated with ERT with only 
subtle findings will better inform recommendations for 
future management. 

While sparse, the literature suggests that ERT is safe 
during pregnancy. One study that retrospectively analyzed 
pregnancy outcomes in Pompe disease found a higher 
incidence of stillbirths and anesthesia complications. 
Other outcome measures, such as mode of delivery and 
pre-term labor, were similar to national databases. Some 
patients reported worsening symptoms during pregnancy. 
Four patients in the study were treated with ERT during 
pregnancy, with no incidences of congenital birth defects 
or adverse events in those babies.22 There is little published 
on lactation while on ERT, but one case report describes 
successful delivery and lactation. In this report, the enzyme 
activity in the breast milk peaked at 2.5 hours and returned 
to pre-infusion levels at 24 hours post-infusion23. 

Conclusion 
This case underscores the importance of timely 

diagnosis and treatment initiation in Late-Onset Pompe 
Disease (LOPD). The patient’s diagnosis was facilitated 
by the uncommon presenting feature of elevated 
transaminases, identified incidentally during routine 
follow up for viral gastroenteritis. Despite the presence 
of two pathogenic mutations in the GAA gene, the patient 
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exhibited minimal symptoms, emphasizing the phenotypic 
variability of Pompe disease and the potential influence of 
modifier genes.

The decision to initiate enzyme replacement therapy 
(ERT) was based on subtle clinical findings, including 
mild weakness and abnormalities on electromyography 
and muscle biopsy. This approach aligns with the 
European Consensus, which recommends starting ERT 
in presymptomatic patients with objective signs to prevent 
disease progression. This case also illustrates the safety and 
efficacy of ERT during pregnancy, providing reassurance 
for similar future cases.

References
Labella B, Piccinelli SC, Risi B, Filomena C, Damioli 

S, Bertella E, et al. A Comprehensive Update on 
Late-Onset Pompe Disease. Biomocules. Aug 
2023;13(9):1279. doi: 10.3390/biom13091279

Leslie N, Bailey L. Pompe Disease. GeneReviews. 2023.
Meena NK, Raben N. Pompe Disease: New Developments 

in an Old Lysosomal Storage Disorder. Biomolecules. 
2020;10(9):1339. doi: 10.3390/biom10091339

Kishnani, PS, Steiner RD, Bali D, Berger K, Byrne B, Case 
L, et al. Pompe disease diagnosis and management 
guideline. Genetics in Medicine. 2006; 8(5)267-288. 
doi: 10.1097/01.gim.0000218152.87434.f3

Pompe Disease GAA Variant Database. (n.d.). List of 
Pompe mutations. Retrieve April 18,2025, from 
https://www.pompevariantdatabase.clmz.nl/pompe_
mutations_list.php?orderby=aMut_ID1 se

Fukuhara Y, Fuki N, Yamazaki N, Hirakiyama A, Kamioka 
T, Seo JH, et al. A molecular analysis of the GAA 
gene and clinical spectrum in 38 patients with Pompe 
disease in Japan. Mol Genet Metab Rep. 2017  doi: 
10.1016/j.ymgmr.2017.10.009

Wens S, Kroos MA, de Vries JM, Hoogeveen-Westerveld 
M, Wijgerde MGJM, van Doorn PA, et al. Remarkably 
low fibroblast GAA activity in three adults with 
Pompe disease. Mol Genet Metab. 2012 doi: 10.1016/j.
ymgme.2012.09.003

Leslie N and Bailey L. Pompe Disease. GeneReviews 2007
Kuperus E, Van der Meijden JC, In ‘t Groen SLM, Kroos 

MA, Hoogeveen-Westerveld M, Rizopoulos D, et 
al. The ACE I/D polymorphism dose not explain 
heterogeneity of natural course and response to 
enzyme replacement therapy in Pompe Disease. 
PLoS ONE. 2018; 13, e0208854. doi: 10.1371/journal.
pone.0208854.

Morse RP, Posman NP. Diagnosis of occult muscular 
dystrophy: Importance of the “chance” finding of 
elevated serum aminotransferase activities. Journal of 
Pediatrics. Feb 1993. 122(2)254-256. DOI:  10.1016/
S0022-3476(06)80126-5

Ghobrial C, Abdelhamid N, El-Karaksy H. Incidental 
hypertransaminasemia in children: Potential delay 
in diagnosis of muscle disease. Egyptian Pediatric 
Association Gazette. Dec 2018. 66(4)112-114. DOI: 
https://doi.org/10.1016/j.epag.2018.09.002

Hoeksma M, Boon M, Niezen-Koning KE, van Overbeek-
van Gils L, van Spronsen FJ. Isolated elevated serum 
transaminases leading to the diagnosis of asymptomatic 
Pompe disease.  Eur J Pediatr. Aug 2007;166(8):871-4. 
DOI: 10.1007/s00431-006-0315-9

Sanders KJC, Hermans MCE, Koek GH. Persistently 
elevated hepatic transaminases: a patient with 
late-onset Pompe disease. Ned Tijdschr Geneeskd. 
2016:160:A9904. PMID  27229694

Meena NK, Raben N. Pompe Disease: New Developments 
in an Old Lysosomal Storage Disorder. Biomolecules. 
2020 Sep;10(9):1339. doi 10.3390/biom10091339

Harlaar L, Hogrel JY, Perniconi B, Kruijshaar ME, 
Rizopoulos D, Taouagh N, et al. Large variation in 
effects during 10 years of enzyme therapy in adults 
with Pompe disease. Neurology. 2019 Nov;93(19)
e1756-e1767 doi: 10.1212/WNL.0000000000008441

Cupler EJ, Berger KI, Leshner RT, Wolfe GI, Han JJ, Barohn 
RJ, et al. Consensus treatment recommendations 
for late-onset Pompe disease. Muscle Nerve. 
2012;45(3):319-33. doi: 10.1002/mus.22329

Porcino M, Musumeci O, Usbergo C, Pugliese A, Arena IG, 
Rodolico C, et al. Management of Presymptomatic 
juvenile patients with late-onset Pompe disease 
(LOPD). Neuromuscular Disorders. 2025Feb;47, 
105277 doi: 10.1016/j.nmd.2025.105277

Byrne P.I., Collins S., Mah C.C., Smith B., Conlon T., 
Martin S.D. Phase I/II trial of diaphragm delivery 
of recombinant adeno-associated virus acid alpha-
glucosidase (rAAaV1-CMV-GAA) gene vector in 
patients with Pompe disease. Hum. Gene Ther. Clin. 
Dev. 2014;25:134–163. doi: 10.1089/humc.2014.2514.

Corti M., Liberati C., Smith B.K., Lawson L.A., Tuna 
I.S., Conlon T.J., et al. Safety of Intradiaphragmatic 
Delivery of Adeno-Associated Virus-Mediated Alpha-
Glucosidase (rAAV1-CMV-hGAA) Gene Therapy 
in Children Affected by Pompe Disease. Hum. Gene 
Ther. Clin. Dev. 2017;28:208–218. doi: 10.1089/
humc.2017.146. 

Unnisa Z, Yoon JK, Schindler JW, Mason C, van Til NP. 
Gene Therapy Developments for Pompe Disease. 
Biomedicines. 2022 Jan;10(2):302 doi:   10.3390/
biomedicines10020302

Molares-Vila A, Corbalan-Rivas A, Carnero-Gregorio 
M, Gonzalez-Cespon JL, Rodriguez-Cerdeira C. 
Biomarkers in Glycogen Storage Diseases: An Update. 
Int J Mol Sci. 2021 Apr;22(9):4381. Doi: 10.3390/
ijms22094381

https://doi.org/10.3390/biom13091279
https://doi.org/10.3390/biom10091339
https://www.pompevariantdatabase.clmz.nl/pompe_mutations_list.php?orderby=aMut_ID1 se
https://www.pompevariantdatabase.clmz.nl/pompe_mutations_list.php?orderby=aMut_ID1 se
https://doi.org/10.1016/S0022-3476(06)80126-5
https://doi.org/10.1016/S0022-3476(06)80126-5
https://doi.org/10.1016/j.epag.2018.09.002
https://doi.org/10.1007/s00431-006-0315-9
https://doi.org/10.3390/biom10091339
https://doi.org/10.3390/biomedicines10020302
https://doi.org/10.3390/biomedicines10020302
https://doi.org/10.3390/ijms22094381
https://doi.org/10.3390/ijms22094381


18

Clinic and Case Reports

Goker-Alpan O, Kasturi VG, Sohi MK, Limgala RP, Austin 
Sl, Jennelle T, et al. Pregnancy Outcomes in Late 
Onset Pompe Disease. Life (Basel). 2020;10(9):194 
doi: 10.3390/life10090194

de Vries JM, Brugma JD, Ozkan L, Steegers EA, Reuser 
AJ, Van Doorn PA, van der Ploeg AT. First experience 
with enzyme replacement therapy during pregnancy 
and lactation in Pompe disease. Mol Genet Metab. 
2011;104: 552-5 doi: 10.1016/j.ymgme.2011.09.012

https://doi.org/10.3390/life10090194


Clinic and Case Reports

19This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.org/licenses/by-nc-nd/4.0/)

RRNMF Neuromuscular Journal 2025;6(3)

Spinocerebellar ataxia and necrotizing 
myositis: two coexisting pathologies 
in a case of progressive neurologic 

dysfunction

Michael James Smith MD1, Mohamed Bilal 
Haradwala MD2, Ashir Mehra MD2, 

Erik Ensrud MD2

1Barrow Neurological Institute, 2910 N 3rd Ave, 
Phoenix, AZ 85013

2University of Missouri School of Medicine, 1 
Hospital Dr, Columbia, MO 65212

Introduction
Immune-mediated necrotizing myopathy (IMNM) 

is a group of myopathies distinct from polymyositis.1 The 
most common antibodies associated with IMNM are anti-
SRP, anti-HMGCR, and antisynthetase autoantibodies, 
but some cases can be seronegative.1-2 Clinically, IMNM 
presents with an acute or subacute onset of symmetric 
muscle weakness, more pronounced proximally. Some 
patients may also experience myalgias and dysphagia. 
IMNM typically causes greater weakness in the legs than in 
the arms.1 Spinocerebellar ataxia (SCA) refers to a group of 
autosomal dominant neurodegenerative disorders, typically 
caused by a CAG nucleotide repeat expansion.3 Over 40 
types of SCA have been identified, with SCA type 3 being 
the most common subtype.3 The most frequent presenting 
symptoms of SCA include gait ataxia, incoordination, 
nystagmus, visual problems, and dysarthria.3 The following 
case outlines a 53-year-old patient that presented with 
subacute weakness in all extremities, difficulty swallowing, 
and significant weight loss. Our patient was diagnosed 
with both SCA type 2 and IMNM. This case underscores 
the importance of a systematic diagnostic approach to any 
patient with new-onset weakness and provides a stepwise 
method for developing a differential diagnosis. Readers 
are guided through this approach, ultimately leading 
to the final diagnosis. Additionally, this case highlights 
how undiagnosed chronic conditions can complicate the 
diagnostic process.

Case Presentation
A 53-year-old man presented with a month-long 

history of progressive weakness, which left him unable to 
use his wheelchair. He also reported developing difficulty 
swallowing solids and liquids throughout this time. He 
denied fevers, chills, nausea, vomiting, recent illnesses, 
or pain. He also denied any history of alcohol, tobacco, or 
recreational drug use. Further medical history revealed that 

around the age of 30, he had begun experiencing gradually 
progressive incoordination that had resulted in him being 
wheelchair bound. The exact etiology of his incoordination 
remained unclear, but family history was significant for 
similar symptoms affecting his mother and maternal uncle, 
raising suspicion for a hereditary process though no formal 
diagnosis was ever made.

On neurologic examination, the patient was cachectic. 
He had shortness of breath and was using accessory muscles 
of respiration at rest. Speech was hypophonic, dysarthric, 
with intermittent gasping. Cranial nerve examination 
was remarkable for multi-directional nystagmus, 
decreased smooth pursuit with catch-up saccades, and 
hypometric saccades. Facial movement was normal. 
Coordination testing was limited due to weakness. There 
was no prominent muscle atrophy in the upper and lower 
extremities. Tone was normal in the upper extremities 
and the lower extremities. There was weakness of the 
following muscles (right/left Medical Research Council 
[MRC] grades): deltoids (2/2), biceps (3/3), triceps (3/3), 
flexor digitorum indicis/abductor pollicis brevis (4/4), hip 
flexors (2/2), quadriceps (2/2), hamstrings (2/2), ankle 
plantar and dorsiflexors (5/5). Tendon reflexes were absent 
throughout, and sensory examination was normal.

The subacute onset of constant, progressive bilateral 
symmetric proximal muscle weakness with associated 
bulbar symptoms in the setting of preserved sensation 
raised concerns for myopathy. However, this did not explain 
the patient’s history of chronic, progressive incoordination 
which had led to the patient being wheelchair bound in the 
first place. These symptoms, especially in the context of a 
relevant family history, suggested possible spinocerebellar 
ataxia (SCA). Leading us to the possibility of two co-
existent neurological pathologies.

Upon admission, the patient’s serum creatinine kinase 
(CK) level was elevated at 4,357 units/L. Thyroid function 
tests, erythrocyte sedimentation rate, C-reactive protein, 
and parathyroid hormone were normal. Commercially 
available panels for immune mediated myopathies were 
sent. The panels included evaluation of Anti-3-hydroxy-3-
methylglutaryl-CoA reductase (HMGCR) Ab, Anti-signal 
recognition particle (SRP) Ab, Anti-PL-7 Ab, Anti-PL-12 
Ab, Anti-EJ Ab, Anti-OJ Ab, Anti-Mi-2-Ab, Anti-U3 
RNP (Fibrillarin), Anti-U2 RNP Ab, and Anti-Ku Ab. 
Testing for acetylcholine receptor and muscle-specific 
kinase antibodies was negative. Further testing for serum 
monoclonal immunoglobulins (IgG, IgA, IgM, kappa, and 
lambda) and other antibodies including anti-glial neuronal 
nuclear antibody, amphiphysin antibody, angiotensin-
converting enzyme, leucine-rich glioma inactivated protein 
1, CASPR2-IgG, GQ1b, GD1b, and GD1a were all negative.

Computed tomography (CT) of the head revealed 
moderate to severe cerebellar and pontine volume loss, with 
no other lesions. MRI imaging could not be obtained early in 
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the hospitalization due to ongoing respiratory distress. An 
electromyography/nerve conduction study was considered 
but ultimately not performed as it was unlikely to change 
management. A lumbar puncture was performed, revealing 
protein at 49 mg/dL, glucose at 58 mg/dL, and no cells. 
The patient was started on a five-day course of intravenous 
immunoglobulin (IVIG). The patient remained stable after 
IVIG but showed no strength improvement. His CK levels 
trended down to 1,779 units/L.

A few days later, the patient’s breathing stabilized 
enough to undergo MRI scans of the brain, arm, and leg with 
anesthesia assistance. The brain MRI revealed asymmetric 
volume loss of the brainstem and cerebellum, with a “hot 
cross bun” sign observed in the pons (Figure 1). MRIs 
of the humerus and femur with contrast showed diffuse 
edema, multifocal fascial edema, and global atrophy across 
multiple muscle groups. At this point his Anti-HMG COA 
Ab results returned which were positive at 76.1 (normal 
<20). He also underwent a polymerase chain reaction test 
(PCR) for SCA which resulted in abnormal repeats for 
SCA 2, diagnostic for SCA.

Discussion
The patient was diagnosed with IMNM and SCA type 

2. Following the MRI, a genetic panel for SCA returned 
positive for SCA type 2. IMNM is a group of myopathies 
distinct from polymyositis.1 The most common antibodies 
associated with IMNM are anti-SRP, anti-HMGCR, and 
antisynthetase autoantibodies.1-2 While these antibodies 
may be present, approximately 20% of IMNM cases 
are seronegative.2 Diagnosis of the specific subtypes of 
IMNM requires the presence of anti-HMGCR or anti-
SRP autoantibodies.1 A common risk factor for IMNM is 
cancer, making it crucial to rule out malignancy in patients 

with seronegative IMNM.1 The anti-HMGCR or anti-SRP 
subtypes have either no increased risk of cancer or only a 
mild increase, in contrast to the seronegative subtype.1

 An 
important risk factor for the development of anti-HMGCR 
IMNM is exposure to statin medications. Some reports 
have shown 63% of patients with anti-HMGCR IMNM 
had previous statin exposure.1 However, our patient had no 
exposure to statins prior to his development of his condition. 
Clinically, IMNM presents with an acute or subacute 
onset of symmetric muscle weakness, more pronounced 
proximally. Some patients may also experience myalgias 
and dysphagia. IMNM typically causes greater weakness 
in the legs than in the arms, and CK levels often exceed 
6,000 IU/L.1 Treatment involves IVIG or glucocorticoids. 
Malignancy and cardiac involvement are common causes 
of death in these patients.1

SCA refers to a group of autosomal dominant 
neurodegenerative disorders, typically caused by a CAG 
nucleotide repeat expansion.3 Over 40 types of SCA have 
been identified, with SCA type 3 being the most common 
subtype.3 The most frequent presenting symptoms of SCA 
include gait ataxia, incoordination, nystagmus, visual 
problems, and dysarthria.3 Depending on the specific 
type of SCA, other symptoms may include pyramidal and 
extrapyramidal signs, ophthalmoplegia, and cognitive 
impairment.3 SCA type 2 is specifically associated with a 
CAG repeat expansion in the ATXN2 gene.4 The hallmark 
of SCA type 2 is gait ataxia, but patients often experience 
additional symptoms such as muscle cramping, postural 
instability, dysarthria, nystagmus, and ocular dysmetria.4 
Other possible findings include slow or absent saccades, 
dystonia, myoclonus, and spasticity.4 As with other forms 
of SCA, there is no known treatment. The “hot cross 
bun sign” has been reported in rare cases of SCA type 2, 

Figure 1: A. MRI FLAIR of the brain in the axial section at the level of the pons showing generalized atrophy of the cerebellum. 
B. T1 sequence with contrast at the midline level showing severe atrophy of the cerebellum (white arrow) as well as the brainstem 
structures. C. MRI T2 sequence of the brain shows the hot cross bun sign (white arrow).
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although it is typically pathognomonic for multiple system 
atrophy (MSA) type C.5 When this radiologic finding is 
present, SCA type 2 should be considered in the differential 
diagnosis. Other potential causes of cerebellar atrophy 
on imaging include episodic ataxia, excessive alcohol use, 
olivopontocerebellar atrophy, and Friedreich ataxia.

This case highlights the importance of thorough 
history-taking and distinguishing between acute and 
chronic pathologies. The patient presented with subacute 
weakness predominantly in the proximal muscles of the 
upper and lower extremities, which should suggest a 
possible myopathy. The imaging findings of pontine and 
cerebellar atrophy might initially be confusing without a 
comprehensive history. The patient’s history of progressive 
coordination difficulties beginning around age 30, along 
with a family history of a similar condition, should suggest a 
chronic, genetic disorder as the cause of his imaging findings. 
Finally, the markedly elevated CK levels strongly support a 
diagnosis of myopathy. Taken together, these findings lead 
to the conclusion of an acute on chronic process involving 
SCA type 2 with superimposed myopathy. After two 
months of treatment, the patient’s CK levels decreased to 
56 units/L. His motor recovery is lagging behind, but we 
expect this to return over the coming months.

Teaching Points
1. SCA type 2 should be considered when the “hot cross 

bun sign” is seen on imaging.
2. IMNM, especially the seronegative subtype, is 

commonly associated with cancer. It is vital to screen for 
cancer in these patients.

3. Treatment of IMNM involves either IVIG or 
systemic glucocorticoids.

4. Statin medications are an important risk factor for 
the development of anti-HMGCR subtype of IMNM.
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Dear Colleagues, 

On behalf of the Neuromuscular Study Group 
(NMSG), we are delighted to welcome you back to 
Stresa, Italy for our 26th Annual Scientific Meeting. 

For nearly three decades, the NMSG has united 
researchers from around the world to collaborate on 
advancing neuromuscular science. This meeting in 
particular has become a unique opportunity for our 
community to come together for a vibrant exchange of 
ideas that reinforces our commitment to progressing 
innovation in our field. Whether you are presenting 
a poster or discussing trials between sessions, we 
encourage you to engage fully with your colleagues 
and our industry partners as your active participation 
will greatly strengthen the value of our time together. 
A few meeting highlights for this year: 
• Young Investigators: We welcome back this valuable 

session where emerging talent can connect with 
and learn from established leaders in the field. 
Join us at 3:35pm on Friday. 

Welcome to the 2025 NMSG Study 
Group Meeting!

• Abstract Posters Presentations: We had an 
unprecedented number of submissions this year 
with 163. Please stop by to see their work at 6pm 
on Friday in the Tiffany room. 

• Industry Partners: We appreciate the immense 
industry involvement from Europe and the United 
States. Please join us for their presentations 
starting at 1:45pm on Saturday and visit their 
tables daily in the Gallè room. 

• Neuromuscular Research 2-Year Fellowship 
Program: We are proud to continue our 
partnership with the American Brain Foundation 
to fund this program. Our current fellow Sophie 
Rengarajan, M.D., Ph.D., will present her research 
just before our keynote session on Saturday at 
6pm. 

• Shark Tank: In its seventh year, the Shark Tank 
session will feature four exciting proposals with 
the winner receiving a $10,000 grant. New this 
year: Everyone who attends the session will be 
able to score the presentations. Join us at 9:45am 
on Sunday. 
Outside of the scientific program, take time 

to enjoy the beauty of Stresa. With its elegant 
promenade, historic villas, and the famed Borromean 
Islands just offshore, Stresa offers a truly inspiring 
setting. We hope you will soak in the scenery, savor 
Italian hospitality and cuisine, and make the most of 
this charming location during your visit. 

We are excited for the continuing opportunity 
to share breakthroughs, clinical insights, and new 
ideas that can improve the treatment and care of our 
patients. Let us continue to embrace the spirit of 
collaboration as we explore the latest research and 
inspire one another with our findings. 
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#1120 Side-by-side evaluation of systemic AAV8, 9 and rh74 transduction in human muscle 
 

Mathew J. Burke1, Yongping Yue1, Jin Han1, Caroline Parry1, Michael E. Nance1, Gang Yao2, 
Dongsheng Duan1, 2 

 
1 Department of Molecular Microbiology and Immunology, School of Medicine, University of Missouri, 
Columbia, MO 65212; 2 Department of Chemical and Biomedical Engineering, College of Engineering, 

University of Missouri, Columbia, MO 65212 
 
Introduction: Adeno-associated virus (AAV) 8, 9, and rh74 are currently used in multiple clinical trials 
to treat inherited neuromuscular diseases.   However, their performance has never been compared in 
human muscle.  
Objectives: This study aims to compare the transduction profile of AAV8, 9, and rh74 in human muscles. 
Methods: To evaluate systemic AAV transduction in human muscle, we developed a human muscle 
xenograft model.  We then delivered AAV8, 9, and rh74 to human muscle by tail vein injection at 5E+12 
vg/kg.  One month after the AAV injection, we quantified AAV vector genome copy number, transcript 
copy number, and the percentage of AAV-expressing myofibers in human muscle. 
Results: The grafted human muscle underwent degeneration and necrosis in the first month and then 
regenerated.  Human muscle was fully regenerated by the fourth month and expressed both type I and 
type II myofibers.  The vector genome copy number for AAV8, 9, and rh74 was 1.57 ± 2.02, 2.64 ± 2.55, 
and 2.43 ± 2.23 vg/diploid human genome, respectively.  The AAV transcript copy number for AAV8, 9, 
and rh74 was 110.23 ± 185.26, 775.06 ± 1,053.34, and 136.74 ± 115.99 transcripts/ng of human cDNA, 
respectively.   The percentage of AAV-expressing myofibers was 4.82 ± 3.40%, 26.60 ± 16.32%, and 8.25 
± 8.77%, respectively.  AAV9 was significantly different from AAV8 and rh74.  No statistically significant 
difference was detected between AAV8 and rh74.  
Conclusions: We established a platform to study systemic AAV transduction in human muscle.   We 
showed that AAV9 significantly outperformed AAV8 and rh74 following intravenous injection.   
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#1188 The Role of Epigenetic Regulation of DMPK in Congenital Myotonic Dystrophy 
 

Julia M. Hartman1,2,3, Omari McMichael1,2, Karolina Aberg4, Melissa A. Hale1,2,3, Samuel Carrell1,2, and 
Nicholas E. Johnson1,2,3 on behalf of the DMCRN Consortium 

 
1 Center for Inherited Myology Research, Virginia Commonwealth University, Richmond, Virginia, 
23298, USA; 2 Department of Neurology, Virginia Commonwealth University, Richmond, Virginia, 

23298, USA; 3 Department for Human and Molecular Genetics, Virginia Commonwealth University, 
Richmond, Virginia, 23298, USA; 5 Center for Biomarker Research and Precision Medicine, Virginia 

Commonwealth University, Richmond, Virginia, 23298, USA 
  
Introduction/Objectives: Congenital myotonic dystrophy (CDM) is the most severe form of 
myotonic dystrophy type 1 (DM1). DNA methylation changes at the DMPK locus are present in CDM, 
but the specific role these epigenetic modifications play in CDM pathogenesis remains unclear.    
Methods: DNA methylation at the DMPK locus was evaluated in skeletal muscle biopsies and matched 
blood samples from 60 CDM patients, 30 adult DM1 patients, and 20 age-matched controls. Methyl-
CpG binding domain sequencing (MBD-Seq) assessed global methylation patterns in these samples. 
Methylation changes were compared to changes in RNA splicing as well as long term outcomes in the 
CDM cohort. 
Results: Differing methylation patterns throughout specific regions of the DMPK locus, such as CpG 
island 43, are apparent when comparing muscle and blood samples from the same individuals. Results 
from methylation sequencing of the DMPK locus also demonstrates the utility of sampling across a range 
of developmental ages – our newborn and infant  samples show 100% hypermethylation at the CTCF1 site 
(consistent with previously studies) but our adolescent CDM samples show hypomethylation patterns at 
the CTCF1 site, consistent with patterns from adult DM1 samples. These findings suggest that methylation 
changes in key regulatory regions of DMPK may correlate with disease progression. 
Conclusions: This study provides the first comprehensive analysis of developmental methylation 
patterns at the DMPK locus in CDM patients, revealing dynamic changes that correlate with disease 
progression. Our findings suggest epigenetic modifications at the DMPK locus play a critical role in CDM 
pathophysiology. Identification and characterization of disease modifying factors, such as methylation 
changes, will provide a foundation for future therapeutic development for CDM, the most-severely 
affected DM patient population.  
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#1247 100 Adults with Spinal Muscular Atrophy at the Dawn of Treatment: A Bone Health 
Focus

 
R. Johnson1*, A.A. Kumar1*, M. Desikan1, A. Dungavel1, M. Benoy1, M. Parton1 

 
1 National Hospital for Neurology and Neurosurgery, University College London Hospitals NHS 

Foundation Trust, London; * denotes Co-first authors  
 

Introduction: As disease-modifying treatments for spinal muscular atrophy (SMA) are implemented, 
co-morbidities in adults including osteo-pathologies are increasingly recognised. Guidance for managing 
such issues is incomplete. We present data on bone health from, to our knowledge, the UK’s largest 
single-centre adult SMA cohort. 
Objectives: We aimed to quantify the following bone heath specific parameters in our cohort:   
1. Fracture incidence and type  
2. Implementation of bone density scanning  
3. Cholecalciferol status and supplementation 
Methods: Data was prospectively recorded for 100 patients (51% male; 49% female, average age 32), at 
the National Hospital for Neurology and Neurosurgery from 2022-2025.   
Results: SMA subtypes were SMA3 (55%), SMA2 (44%) and SMA1 (1%). Where available ethnicities 
were: White (n=57), Asian (n=13), Black (n=4), Mixed (n=2) and Other (n=4). Fracture incidence was 
23%, of which 82% affected the lower limb(s). Most fractures (78%) occurred in SMA3 patients who have 
been ambulant. However, 55% of these patients have since lost the ability to ambulate. Bone density 
scans were recorded in 39% of patients who had fractures (89% of scans occurred post fracture). Bone 
density scans were recorded in 11.7% of non-fracture patients. Of the overall cohort, 39% were vitamin D 
deficient/insufficient, and 60% prescribed cholecalciferol. 
Conclusions: The high fracture rate is particularly pertinent, given that lower limb fractures can 
accelerate ambulation loss in SMA3 patients. Consistency in bone-density scanning is lacking and generally 
reactive to fracture occurrence. Overall, this highlights the importance of bone health considerations in 
SMA patients. 
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#1264 Nutritional and Swallowing Assessment in Patients with Myotonic Dystrophy Type 1: 
A Cross-Sectional Study 

 
A. Barp1, S. Maurone2, J. Lops2, A. Zanolini2, M. Nani2, A. Lizio2, V. Sansone2 

 
1 The NEMO Center in Trento, Ospedale Riabilitativo Villa Rosa, Azienda Provinciale per i Servizi 

Sanitari (APSS), Pergine Valsugana, Italy; 2 The NEMO Center in Milan, Neurorehabilitation Unit, 
University of Milan, ASST Niguarda Hospital, Milan, Italy.  

 
Introduction: Myotonic dystrophy type 1 (DM1) is a multisystemic genetic disorder characterized by 
muscle weakness, myotonia, and progressive involvement of respiratory, metabolic, and gastrointestinal 
systems. Dysphagia and malnutrition are common but often under-recognized features. 
Objectives: This study aimed to evaluate the nutritional status, feeding characteristics, and swallowing 
difficulties in a cohort of patients with DM1, to better understand their clinical needs and guide 
multidisciplinary management. 
Methods: We analyzed data from 47 patients with genetically confirmed DM1. Parameters included 
BMI, the Malnutrition Universal Screening Tool (MUST), the Eating Assessment Tool (EAT-10), need 
for mealtime assistance, food consistency modifications, cough reflex during meals, and deambulation. 
Results: The cohort had a mean age of 43.2 years and was 57% female. Malnutrition risk was identified 
in 17% of patients (MUST ≥ 2), with 10 individuals classified as underweight (BMI < 18.5). Swallowing 
difficulties were prevalent: 34% had an abnormal cough reflex during meals and 34% scored ≥3 on EAT-
10, suggesting dysphagia. Only 6 patients required assistance during meals. Despite these findings, most 
patients consumed normal-texture foods, and only 3 required modifications. All patients maintained 
independent ambulation. 
Conclusions: Patients with DM1 frequently present with subtle signs of dysphagia and malnutrition, 
despite preserved ambulation and minimal visible feeding impairments. Routine screening with tools like 
EAT-10 and MUST is essential to identify at-risk individuals and initiate timely dietary and rehabilitative 
interventions. 
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#1274 Uncovering Brain Structure and Cognitive Dysfunction in Myotonic Dystrophy Type 2 
 

Araya Puwanant1, MD, MS, Diana A. Madrid Fuentes2, MS, Laura A. Flashman1, PhD, 
M.Constance Linville1, BS, Joseph Rigdon3, PhD, Suzanne Craft4, PhD, and Peggy. Nopoulos5, MD 

 
1 Department of Neurology, Wake Forest University School of Medicine, Winston Salem, NC, USA; 

2 Department of Biomedical Engineering, Wake Forest University School of Medicine, NC, USA; 
3 Department of Biostatistics and Data Science, Wake Forest University School of Medicine, NC, USA; 4 

Department of Internal Medicine, Wake Forest School of Medicine, Winston Salem, NC, USA; 
5 Department of Psychiatry, University of Iowa, Iowa City, IA, USA. 

 
Introduction/Objectives: Nearly 70% of myotonic dystrophy type 2 (DM2) patients report cognitive 
symptoms as a major source of disability. Limited brain imaging studies suggest cerebral white matter 
(WM) is primarily affected in DM2; however, the mechanisms underlying cognitive dysfunction remain 
poorly understood.  
Methods: 3T brain MRIs were acquired from 38 adults with DM2 and 24 age-and sex-matched healthy 
controls (HC). Brain morphometry and WM integrity were assessed using T1-MPRAGE and DTI. DTI 
metrics (fractional anisotropy [FA], radial, axial, mean diffusivity [RD, AD, MD]) and gray matter (GM) 
volumes were compared between groups. Comprehensive cognitive measures and plasma biomarkers 
were evaluated and correlated with imaging findings. 
Results: Among 62 participants (55% female), age (DM2=57.5 vs. HC=60.2 years) and education 
(DM2=16.2 vs. HC=17.0 years) showed no difference. Compared to HC, widespread WM integrity 
disruptions (lower FA, higher RD) were the most prominent abnormality in DM2 (mean differences: 
FA=0.035; P-val<0.0001 and RD=0.00005; P-val<0.0001), suggesting WM microstructural pathology. 
Cortical GM loss was observed across multiple lobes (t-value=4.46; P-val<0.0001). DM2 participants 
showed significant deficits in executive function (p<0.003) and episodic memory (p<0.017). We found 
strong correlation between superior frontal FA vs. executive function (r=0.44, P-val=0.008); superior 
frontal/parietal GM volume vs. working memory (r=-0.41, P-val=0.015). Plasma biomarkers showed 
significant elevation in P-tau181 (logFC=1.03, P-valFDR=0.006), P-tau231(logFC=0.8, P-valFDR=0.016), total-
tau (logFC=0.56, P-valFDR=0.03), and NfL (logFC=0.63, P-valFDR=0.02).  
Conclusions: Findings support strong associations between measures of DTI and GM volume and 
cognitive dysfunction in DM2. Elevated plasma markers further indicate brain involvement. Longitudinal 
studies are required to elucidate disease mechanisms. 
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#1283 A Bayesian Network Meta-Analysis of the Efficacy and Safety of Chronic 
Inflammatory Demyelinating Polyneuropathy Treatments across 9 Placebo-Controlled 

Trials

Matteo Rosati1, Nilay McLaren1, Bhaskar Roy1

1 Department of Neurology, Yale School of Medicine, New Haven, CT, USA 

Introduction: Recent advances are changing the therapeutics landscape for chronic inflammatory demyelinating 
polyneuropathy (CIDP). After decades of traditional therapies with intravenous immunoglobulin (IVIg) or 
plasmapheresis, a new therapy was recently approved, and other targeted therapies are being tested in clinical trials.

Objectives: As these novel treatments progress in development, there is an unmet need for comparisons of their 
demonstrated efficacy and safety to delineate the future treatment paradigm. 

Methods: We conducted a Bayesian network meta-analysis to compare the efficacy and safety and ranked treatments 
using Surface Under the Cumulative Ranking (SUCRA). We searched MEDLINE, Embase, and three other databases 
for double-blind randomized, placebo-controlled trials in CIDP reporting efficacy as change in Inflammatory 
Neuropathy Cause and Treatment (INCAT) Disability Score, Rasch-built Overall Disability Scale (RODS), Medical 
Research Council (MRC) sum score, dominant hand grip strength (kPa), or number of relapsing patients. We 
identified 9 trials (n=964) reporting these outcomes. The main therapies represented were immunoglobulin 
therapies, methotrexate, fingolimod, FcRn inhibitors (efgartigimod, rozanolixizumab), and anti-CD20 therapy 
(rituximab). 

Results: For the efficacy outcomes, INCAT, RODS, MRC, and dominant hand grip strength, there were only modest 
benefits, and SUCRA score rankings suggested highest relative efficacy ranking of FcRn inhibitors and B cell 
depletion. Fingolimod had the highest probability of having the most adverse events. 

Conclusions: This meta-analysis compares novel therapies and further analysis incorporating other new therapies 
is ongoing.
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#1280 Efficacy and Safety of Onasemnogene Abeparvovec Gene Therapy in Children With 
Spinal Muscle Atrophy: a Single-Center Experience

M. Jaworek1,  M. Steczkowska1, E. Wesołowska1, J. Machejek1, S. Kroczka1 

1 Department of Child Neurology, Jagiellonian University Medical College, Cracow, Poland

Introduction: Spinal muscular atrophy (SMA) is a genetic neuromuscular disorder with progressive loss of motor 
neurons resulting in muscle weakness and loss of movement. It is caused by a mutation in the SMN1 gene, important 
for the survival of motor neurons. Gene therapy with onasemnogene abeparvovec (OA) significantly improved the 
prognosis of SMA in children. 

Objectives: This study evaluated efficacy and safety of OA in children with SMA. 

Methods: The retrospective study assessed twelve children with SMA, treated with OA between 24 days and 5 months 
of age (two cases of nusinersen bridge therapy). CHOP – INTEND scale scores, WHO gross motor milestones, need 
of nutritional/ respiratory support and adverse effects were collected and statistically analysed.

Results: CHOP- INTEND scale scores were improved in 100% of the study group. Milestones: head control was 
achieved in 100% of the study group. 58% of the participants, older than 1,5 years reached walking independently. 
None of them needed nutritional nor respiratory support.  Mild thrombocytopenia and hypertransaminasemia 
were observed. No severe adverse effects were reported except of Influenza coinfection case with transaminasemia 
-30xULN.

Conclusions: This first study from the South of Poland underscores efficacy and safety of gene therapy with 
onasemnogene abeparvovec.
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#1277 Comparative Evaluation of Respiratory Assessments in Inclusion Body Myositis from 
INSPIRE-IBM Study

Hernandez I1, Wencel M1, Goyal N1, Carbunar O2, Freimer M3, Dimachkie4 M, Quinn C5, Lloyd T6, 
Mohassel P6, Weihl C7, Shaibani A8, Wang L9, Chahin N10, Amato A11, Wicklund M12, Dixon S12, Shieh P13, 

Herbelin L14, Barohn R14, Tawil R15, Ciafaloni E15, Mozaffar T1 and INSPIRE-IBM Study Group

1 University Of California, Irvine, Irvine, CA; 2 University of Miami, Miami, FL;  3 Ohio State 
University, Columbus, OH; 4 University of Kansas Medical Center, Kansas City, KS; 5 University of 

Pennsylvania, Philadelphia, PA; 6 Johns Hopkins University, Baltimore, MD; 7 Washington University, 
St. Louis, MO; 8 Nerve and Muscle Center of Texas, Houston, TX; 9 University of Washington, Seattle, 
WA; 10 Oregon Health & Science University, Portland, OR; 11 Brigham and Women’s Hospital Boston, 

MA; 12 University of Colorado, Denver, CO; 13 University of California, Los Angeles, Los Angeles, 
CA; 14 University of Missouri-Columbia, Columbia, MO; 15 University of Rochester Medical Center, 

Rochester, NY

Introduction: A huge unmet need in sporadic Inclusion Body Myositis (IBM) research is the lack of long-
term  prospective longitudinal data on disease behavior and progression and the influence of the  various blood 
biomarkers (NT5c1A antibodies and highly differentiated T lymphocytes) on disease behavior and progression. 

Objectives: Previous studies in small IBM cohorts have shown that seropositivity for NT5c1A antibodies is associated 
with  significantly reduced pulmonary function, particularly in maximum inspiratory pressure  (MIP) and forced 
vital capacity (FVC), suggesting more severe respiratory involvement. However, larger-scale studies are needed to 
confirm this relationship. 

Methods: A 13-center observational prospective study is ongoing involving 150 patients with IBM (INSPIRE-IBM). 
Each subject will be seen every 6 months (5 times points) over a 2-year period, and will have serial collection of 
disease related data, including physical exams, functional and respiratory assessments. 

Results: As of January 2024, the study has successfully enrolled 150 patients. By February 2025, 50 participants 
remain active, 38 have withdrawn early, and 62 have completed the study. Additionally, 24 biopsies have been 
collected to date. We analyzed pulmonary function data collected at baseline, 12 months, and 18 months, including 
sitting and supine FVC, MIP, and maximum  expiratory pressure (MEP) to examine correlations with NT5c1A 
seropositivity.

Conclusions: Data analysis is currently underway and will be presented at the upcoming conference. Based on earlier 
findings, we anticipate that NT5c1A-seropositive participants will again demonstrate lower pulmonary function test 
results, providing greater evidence of respiratory involvement in this subgroup.
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#1273 IMPROVING WOMEN HEALTH IN NEUROMUSCULAR DISEASES

Alice Zanolini1, Carola Rita1, Ferrari Aggradi1, Giovanni Colacicco1, Valentina Sacchi2, Viviana Merola2, 
Giuseppina Di Raimondo2, Maria Pia Pisoni2, Valeria Ada Sansone1.

1 The NeMO Clinical Centre, Neurorehabilitation Unit, University of Milan, Milan, Italy; 2 Obstetrics 
and Gynecology Unit, ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy

Introduction: Women health is often an underestimated issue for patients with disability. Emotional education and 
sexuality are themes that have a great impact on QoL. New molecular therapies can change NMDs’ natural history 
and motherhood became a possibility for affected women, hence contraception and family planning are crucial. 

Objectives: To create a pathway of care for women with NMDs through the collaboration between neurologists and 
gynecologists, based on patient’s needs.

Methods: we conducted an online survey on 450 NMD women in charge to our centre to focus on their needs and 
analyze challenges experienced during gynecological consultations. We discussed with gynecologists the clinical 
risks and main problems for NMD women and defined a follow-up plan. 

Results: By now we analized 182 questionnaires (ongoing). SMA patients were more active in filling the survey, 
followed by FSHD/congenital myopathies, and last DM1/DM2. Mobility barriers, lack of knowledge about NMDs 
specific issues and waiting lists were the main obstacles, hindering both family planning and preventive screening 
tests with potential delay in detecting cancer. Based on these findings, literature and our experience, we delineated 
a multidisciplinary pathway of care for NMD women based on age and disease specific highlights. 

Conclusions: Multidisciplinary approach to women health is mandatory in NMDs to reach a high level of QoL besides 
disability. A barrier-free gynecological outpatient clinic in every neuromuscular specialised centre could improve 
adherence to preventive screening tests. A shared pathway of care could be a valuable instrument to assure NMD 
women adequate access to specific health services.
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#1269 Sleepy Patients with Myotonic Dystrophy Type 1 show no specific 
neuropsychological or neuroimaging differences compared to non-Sleepy patients

Colacicco G.1, Aggradi Ferrari C. 3, Zanolini A.1, Manacorda F. 3, Riccardi S. 33, Casiraghi J1.,  Barp. A. 2,  
Stano S.2, Lizio A. 1, Vitali P. 4, Zanardo M. 4 , Sardanelli F. 4 ,  Zuccarino R. 2 , Sansone VA 1,3

1 Centro Clinico NeMO, Fondazione Serena Onlus, Milan, Italy; 2 Centro Clinico NeMO, Fondazione 
Serena Onlus, Trento; Italy; 3 Neurorehabilitation Unit, University of Milan, Italy; 4 Unit of Radiology, 

IRCCS Policlinico San Donato, San Donato Milanese, Italy

Introduction: Excessive daytime sleepiness (EDS) is a common and burdensome symptom in myotonic dystrophy 
type 1 (DM1). While CNS involvement is widely accepted, it remains unclear whether EDS in DM1 is associated with 
specific white matter hyperintensity (WMH) patterns or neuropsychological features.

Objectives: This study aims to explore whether functional brain changes or cognitive profiles can help identify DM1 
patients with EDS.

Methods: Genetically confirmed ambulant adult DM1 patients underwent neuromotor, respiratory, and 
neuropsychological evaluations. EDS was assessed using the Epworth Sleepiness Scale (ESS), with ESS >10 
indicating sleepiness. Brain MRI was analyzed using the Fazekas index and automated WMH quantification 
(QuantibND software).

Results: Twenty-one ambulant DM1 patients (mean age 42.2 ± 11.4 years) with stable respiratory function were 
recruited; 6 had EDS. Sleepy patients were younger (mean age 37.2 ± 11.6 vs 47 years). No differences were detected 
in neuropsicological assessment (CWST,TM test,POMS). No significant differences in WMH were observed between 
sleepy and non-sleepy groups:

•	 Fazekas index: 0.83 ± 1.17 vs 1.13 ± 1.73
•	 WMH count: 26.5 ± 28.1 vs 28.6 ± 28.3
•	 WMH volume: 0.69 ml ± 1.22 vs 0.69 ml ± 0.99
•	 WMH relative volume: 0.05% ± 0.12 vs 0.06% ± 0.11

Conclusions: EDS affects 20–30% of DM1 adults. Preliminary findings show no distinct neuroimaging or 
neuropsychological features in sleepy patients, despite their younger age. Ongoing analysis, including CSF data and 
volumetric brain MRI may provide further insights into sleep–wake disturbances in DM1.
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#1268 Beyond neurology-center care in the outpatient neurology clinics: early 
multidisciplinary care improves adherence and patient alliance

Elena Gotti1, Elena Bazzoni1, Pietro Perego1, Federica Cerri1, Alice Zanolini1, Katia De Vizzi1, 
Valeria Sansone1

1 University of Milan, Centro Clinico NeMO, Milan, Italy

Introduction: The context of outpatient visits in a Neurology Clinic may not allow to go beyond neurology diagnosis 
and pharmacological treatment and follow-up and care are usually planned in follow-up visits as available.

Objectives: The aim is to present the results of an early care plan during first-time visits at the NeMO site, a dedicated 
neuromuscular multidisciplinary clinic to emphasize the importance of early multidisciplinary management in 
neuromuscular disorders.

Methods: Retrospective qualitative analysis of needs, aids and homecare services detected by the Nurse Coach 
Service in the outpatient clinic at the NeMO site are presented from January 2024 to June 2025. 

Results: 100 patients with ALS and muscular dystrophies took part in an early Nurse Coach outpatient care plan. 
The main themes reported were: (i) clinical nursing problems (69%) like pain, constipation, swallowing difficulties; 
(ii) psychological needs (61%); (iii) economic aspects (55.8%) (disability rights, aids..) (iv) educational needs (43%) 
(diagnosis, family planning); (v) social needs (35%). 

Conclusions: The family context and the economical status must be taken into consideration as early as possible; 
elements beyond neurology-centered care can affect the disease course and therapeutic adherence. An early 
multidisciplinary management is recommended.
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#1266 Exploring treatment expectations in neuromuscular disorders using the Goal 
Attainment Scale

Birman Har-Noy Nurit1,2, Casiraghi Jacopo1, Lizio Andrea1, Beretta Maria1, Greco Lucia1, 
Giorgia Coratti 3, Franchino Valentina1, Giacompolli Irene1, Zanolini Alice1, Ferrari Aggradi CR1, 

Mercuri Eugenio Maria3,4 Sansone Valeria Ada1,2 

1 The NEMO Clinical Center in Milan; 2 Neurorehabilitation Unit, University of Milan, ASST Niguarda 
Hospital, Milan, Italy; 3 Pediatric Neurology, Università Cattolica del Sacro Cuore, Rome, Italy; 

4 The NeMO Clinical Center in Rome, Neuropsichiatria Infantile, Fondazione Policlinico Universitario 
Agostino Gemelli IRCCS, Rome, Italy

Introduction: Patient-Reported Outcomes (PROs), which reflect the patient's perspective on meaningful changes in 
daily function, have become an important complement to objective neuromotor assessments, particularly given the 
wide phenotypic variability observed in neuromuscular diseases.

Objectives: This study investigates the use of the Goal Attainment Scale (GAS) in patients with Spinal Muscular 
Atrophy (SMA), Facioscapular Muscular Dystrophy (FSHD), and Myotonic Dystrophy (DM1) to approach patient 
expectations and explore whether their self-defined goals were or were not captured by items in the existing scales.

Methods: 58 SMA, 15 FSHD, and 30 DM1 patients referred to the NeMO Clinical Centre (Milan) were enrolled. 
The GAS scale was administered at baseline and a follow-up visit. Goals were clustered into macro-domains and 
correlated to the corresponding objective neuromotor existing scales for each disease. 

Results: Data from 58 SMA patients demonstrated the reliability and validity of GAS. 149 SMART goals were 
grouped into 15 macro-domains, with mobility, upper limb strength, and ADL being the most frequent. 72% of goals 
were mapped to standardized scales. Unmet goals involved ADL, endurance, and upper limb function. Analysis on 
FSHD and DM1 is ongoing.

Conclusions: In SMA, GAS appears to offer an individualized, quantifiable measure of goal attainment, supporting 
realistic treatment planning, as most SMART goals are captured by existing tools. Ongoing analysis will determine 
its usefulness in FSHD and DM1 and may support its broader adoption across neuromuscular disorders to guide 
treatment goals and define clinically meaningful outcomes.
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#1265 Longitudinal Psychometric Properties of the FSHD-HI in a large multicentric cohort 
of people living with Facioscapulohumeral Muscular Dystrophy (FSHD)

A. Lizio1 , N. Birman Har-Noy1,2, L.C. Greco1,  M. Beretta1, J. Casiraghi1, E. Carraro1, A. Zanolini1, 
G. Colacicco1, C. Heatwole3, R. Butterfield4, N. Dilek3, B. Elsheikh5, K. Higgs6, K. Eichinger3, 

N. Johnson7, L. Lewis3, D.G. Leung8, W.B. Martens3, M. McDermott3, K. Mul9, S. Sacconi10, P. Shieh11, 
K. Wagner8, M. Walker12, L.H. Wang13, S. Subramony14, J. Hamel15, B. vanEngelen16, R. Roxburgh17, 

J. Day18, C. Turner19, A. Swenson20, B. Schoser21, T.E. Ragole22, E.P. Greene23, P.B. Shieh24 , R. Tawil3, 
J. Statland12†  , V.A. Sansone1,2† and the ReSolve Investigators of FSHD CTRN.

†  these authors contributed equally as co-senior authors.
1 The NeMO Clinical Center, Milan, Italy; 2 Neurorehabilitation Unit, University of Milan – ASST 

Niguarda Hospital, Milan, Italy; 3 University of Rochester Medical Center, NY, United States of 
America; 4 University of Utah, UT, United States of America; 5 The Ohio State University, OH, United 

States of America; 6 ProTrials, Los Gatos, CA, United States of America; 7 Virginia Commonwealth 
University, VA, United States of America; 8 The Johns Hopkins School of Medicine, Kennedy Krieger 
Institute, Baltimore, MD, United States of America; 9 Radboud University, Nijmegen, Netherlands; 
10 Chu de Nice, Nice, France; 11 University of California, Los Angeles, CA, United States of America; 
12 University of Kansas Medical Center, Kansas City, KS, United States of America; 13 University of 

Washington, WA, United States of America; 14 University of Florida, Gainesville, USA; 15 Neurology 
Department, University of Rochester, NY, USA; 16 Neurology Department, Radboud University, 
Nijmegen, Netherlands; 17 Neurogenetics Department, University of Auckland, Auckland, New 

Zealand; 18 Neurology Department, Stanford University, Stanford, USA; 19 Neurology Department, 
University College London, London, UK; 20 Neurology Department, University of Iowa, Iowa City, 

USA; 21 Neurology Department, Munchen University, Muchen, Germany; 22 Neurology Department, 
University of Colorado, Boulder, USA; 23 Neurology Department, Stanley H. Appel, Houston, Texas; 

24 Neurology Department, University of California, Los Angeles, USA

Introduction: Patient-reported outcomes, like the FSHD Health Index (FSHD-HI), are increasingly important 
to provide clinical meaningfulness to potential clinical changes which are expected in this new therapeutic era. 
Validity and reliability of the FSHD-HI have been reported across countries but data on sensitivity to change and 
responsiveness need further investigation.

Objectives: To evaluate sensitivity to change and estimate minimal detectable change (MDC95) of FSHD-HI over 
24 months.

Methods: Patients with genetically confirmed FSHD were enrolled as part of an observational longitudinal study 
within the ReSolve group and the FSHD-HI was used. The 95% confidence Minimal Detectable Change (MDC95) 
was estimated using distribution-based method, considering SEM (Standardized Error of Measurement) approach. 
Sensitivity to change was assessed through change score analysis. 

Results: Preliminary data from a cohort of 150 FSHD patients were longitudinally assessed at baseline and after a 
24 months follow-up period. MDC95 value for total score was ± 19.37 points whereas MDC values for the subscales 
ranged from ± 5.20 (gastrointestinal issues) to ± 28.65 points (core strength function). Globally, no significant 
median change was observed over time. 

Conclusions: These preliminary data suggest that over a 24-month time frame, the FSHD-HI reflects the stability 
of the functional scales. Additional analysis (calculation of the MCID using the domain delta as an anchor; 
responsiveness by  comparing clinical outcome changes between groups analyses) in a larger sample of patients are 
currently ongoing to explore whether there are specific domains which actually change over time and are captured 
by the FSHD-HI.
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#1261 Natural History of Facioscapulohumeral Muscular Dystrophy in the Indian Population: 
A 10-Year Longitudinal Study

Z. Khan1, T. Ahmad, N. Rani1, M. Danish1, S. Sneha1, R. Bhatia1, A. Garg1, M. Shariff2, A. Sharma1, 
A. Shariff1, A. Gupta1, R. Rajan1, M.B. Singh1, V.Y. Vishnu1 

1 All India Institute of Medical Sciences, New Delhi, India; 2 Vallabhbhai Patel Chest Institute, 
New Delhi, India

Introduction: Facioscapulohumeral muscular dystrophy (FSHD) is a progressive, inherited muscle disorder 
characterized by asymmetric muscle weakness and functional disability. Most FSHD studies focus on Western 
populations, with very limited data available on the South Asian population where more than 1/5th of world 
population resides. Our group recently published the first genetic data on Indian FSHD patients and established a 
cohort of over 200 genetically confirmed cases.

Objectives: Primary objective is to assess disease progression using clinical and imaging outcome measures. 
Secondary objectives include exploring the influence of D4Z4 methylation on disease severity and establishing a 
biobank for future research.

Methods: This 10-year study will enroll 300 genetically confirmed Indian patients, with annual follow-ups at AIIMS 
CNMD Clinic. Assessments include muscle strength (MRC grading, quantitative tests), functional performance 
(Motor Function Measure, 6-minute walk, FSHD Composite Outcome Measure), disease severity (FSHD Clinical 
Severity and Ricci scores), respiratory function (spirometry), and muscle MRI. Patient-reported outcomes included 
nutrition (MIND Diet), quality of life (SF-36), disability (FSHD-RODS), health index (FSHD-HI), and sleep (PSQI). 
Biospecimens (DNA and serum) will be collected and stored for future studies. Data will be managed in REDCap 
and analyzed with linear mixed-effects models. 

Results: Imaging parameters and D4Z4 methylation levels are anticipated to show significant associations with 
functional decline and patient reported outcomes.

Conclusions: We will provide the first natural history of FSHD in the Indian population which will   help to plan 
and recruit FSHD patients from India in global clinical trials. Biobank of yearly FSHD samples will help in future 
research especially on biomarkers.
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#1260 Unraveling the Trajectory of LGMDR1 to Inform Clinical Trial Design

E. Malfatti1, I. Richard2

1 Institut National de la Recherche Médicale, INSERM, Assistance Publique Hôpitaux de Paris, APHP, 
Université Paris Est, UPEC; 2 Généthon, Centre National de la Recherche Scientifique, CNRS

Introduction: Calpainopathy (LGMDR1) is caused by loss-of-function mutations in the CAPN3 gene, which 
encodes calpain-3, a structural protein essential for muscle function. The disease leads to progressive muscle 
weakness and wasting, often resulting in loss of ambulation and reduced ability to work. LGMDR1 is among the 
most prevalent forms of limb-girdle muscular dystrophy (LGMD) worldwide. Despite its frequency, no approved 
therapies currently exist, though the condition is a strong candidate for gene replacement strategies. However, the 
genetic heterogeneity and slow progression of LGMDR1 have hindered the identification of reliable primary and 
secondary endpoints for clinical trials. Predictive tools that estimate individual disease trajectories could support 
the evaluation of therapeutic efficacy.

Objectives: To develop a predictive algorithm for LGMDR1 disease progression using a multilayer analysis of 
clinical, imaging, and biochemical data.

Methods: The CALNATHIS study is a monocentric, prospective trial enrolling 25 ambulant LGMDR1 patients. Over 
a 24-month period, we are collecting clinical, functional, muscle MRI, and biochemical data to identify biomarkers 
of disease progression and establish a predictive pipeline.

Results: Twelve-month interim data suggest relative stability in segmental muscle strength but a significant decline 
in walking performance. Muscle strength quantification data are currently undergoing statistical analysis and will 
be further consolidated to inform the development of the predictive algorithm.

Conclusions: This study aims to generate an algorithm capable of predicting disease severity up to two years 
following a clinical assessment, thereby enabling personalized disease monitoring and optimizing endpoint 
selection for future therapeutic trials.
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 #1257 Repeated Bout Effect is present in Muscle Diseases

Mads Godtfeldt Stemmerik1, Gry Hatting Beha1, Ida Finsen Flensted1, Peter Ankjær1, 
Anna Wüergler Slipsager1, John Vissing1

1 Copenhagen Neuromuscular Center, Department of Neurology, Rigshospitalet, University of 
Copenhagen, Copenhagen, Denmark

Introduction: The repeated bout effect (RBE) is mechanism where a single bout of unaccustomed eccentric exercise 
protects against muscle damage from subsequent bouts. Though the effect is well described in healthy, it has never 
been studied in patients with myopathies. In healthy, the RBE is only described using eccentric exercise, but unlike 
healthy persons, patients with myopathies can experience significant muscle damage with concentric exercise. This 
raises the question if patients with myopathies could also show RBE when performing concentric exercise.

Objectives: We are using an established concentric exercise intervention, shown to induce muscle damage in specific 
myopathies to characterize the RBE in these groups. 

Methods: Patients with either Limb-Girdle Muscular Dystrophy R9 (FKRP), Becker Muscular Dystrophy and 
McArdle disease underwent two exercise bouts consisting of a high-intensity interval cycling exercise followed by 
a strength training test with one month in-between. Blood was collected at rest and 0-, 2-, 4- and 24-hours post-
exercise for measurement of Creatine Kinase (CK). 

Results: Results from the first 19 participants show a lower rise in CK (p = 0.02) after the second bout of exercise. 

Conclusions: Our results shown the presence of RBE in these myopathies. More participants are planned to properly 
power the trial, and to explore if this mechanism differs between the diseases. As the mechanisms for disease varies 
among myopathies, it is likely that some patients might experience RBE in a similar fashion to healthy, while others 
may not. Results from this trial will be important when planning trials involving both exercise and biomarker 
outcomes
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#1256 A Retrospective Case Series of Young IBM Patients

G.A. Venezia, V. Sreenivasan1 

1 University of Colorado, Aurora, CO

Introduction: The classic presentation of inclusion body myositis (IBM) includes weakness of deep finger flexors 
(FF) and/or knee extensors (KE) with age >=45 years at symptom onset.  There is increasing recognition of the fact 
that IBM can affect younger individuals. 

Objectives: Characterize the clinical features of young onset IBM.  

Methods: From July 2023 to May 2025 there were 69 patients seen by neuromuscular providers at the University of 
Colorado with a diagnosis of IBM. 7 cases with muscle biopsy at age <= 50 years were identified.   

Results: An alternative diagnosis was confirmed in two patients; one had pathogenic VCP mutation and onset in 
late 40s, and the other had a pathogenic MYH2 mutation and onset in 30s. Two of the patients were male, had 
onset in their late 40s, and had positive anti-cN1a antibodies. Of these, one had proximal limb weakness and ankle 
weakness at onset. The other had proximal weakness with lesser FF and KE weakness at onset.  Another patient 
was female, had onset in late 40s, had comorbid interstitial lung disease with positive Sjögren’s antibodies, and had 
negative anti-cN1a antibodies. Symptoms started with proximal limb weakness and there was initial improvement 
on immunosuppression. After ~1.5 years, weakness stopped responding to treatment and progressed to significant 
FF and KE involvement. The last patient was female, had symptom onset in early 40s, positive anti-cN1a antibodies, 
prominent facial and axial weakness, proximal extremity weakness, finger extension and mild FF weakness. She was 
diagnosed with T-cell large granular lymphocytic leukemia. One patient was excluded because muscle biopsy was 
unavailable.

Conclusions: Patients initially diagnosed with IBM at age <=50 years often have an atypical pattern of weakness and 
are frequently found to have an alternative diagnosis on further investigations.
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#1243 EXPLORING ACCURACY AND UTILITY OF ARTIFICIAL INTELLIGENCE IN THE REAL-
WORLD MANAGEMENT OF MYASTHENIA GRAVIS

Sara F. Santagostino Ph.D.1, Matthew Morin B.S. 2, Elle Levit M.D.1,2**, Michael K. Hehir M.D.1,2**

1 Larner College of Medicine at the University of Vermont, Burlington, VT, USA; 2 Department of 
Neurological Sciences, University of Vermont Medical Center, Burlington, VT, USA; ** Co-Senior 

Authors

Introduction: Myasthenia gravis (MG) diagnostic and therapeutic decisions are becoming increasingly complex 
due to scientific advancements, including six new FDA-approved therapies since 2021 and at least seven novel 
therapeutic classes under investigation. Timely, evidence-based management is critical to provide optimal care. 
Given increasing clinical demands and limited specialist access, artificial intelligence (AI) platforms may serve 
as valuable tools for real-time clinical decision support prior to reaching subspecialist care. This study evaluates 
whether AI can assist clinicians in navigating MG-related clinical scenarios through structured queries posed to 
three AI tools.

Objectives: To assess the accuracy, comprehensiveness, consistency, and clinical utility of AI-generated guidance in 
MG care.

Methods: We examined the performance of three large language models (LLMs), ChatGPT-4o, Gemini 2.5 Flash, 
and OpenEvidence, in extracting key diagnostic and treatment information on MG from current scientific literature. 
Five physician-designed query sets were used, each beginning with a general prompt followed by 2–3 prompts with 
more strict boundaries. Responses were compared across platforms and against expert answers.

Results: Despite providing similar answers, there were differences in the sources selected by each AI tool, with 
Gemini weighing scholarly sources similarly to less rigorous ones. Stricter query constraints did not consistently 
improve responses. Inaccuracies in cited references were also observed for Chat GPT. A detailed comparative 
analysis with scoring metrics will be presented.

Conclusions: There is an opportunity for AI generated guidance to improve care for MG patients. This study will 
provide initial comparative analysis among three commonly employed AI tools.
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#1238 Skeletal muscle oxygen uptake impairments during functional activities in 
ambulatory spinal muscular atrophy (SMA)

Jacqueline Montes, PT, EdD, NCS1, Cara H. Kanner, PT, DPT, PCS1,3, 
Rafael Rodriguez-Torres, PT, DPT, PCS1,2,3, Michael Lutzker, BA1, David Uher MS3, 

Carol Ewing Garber, PhD3

1 Departments of Rehabilitation and Regenerative Medicine and 2 Neurology at Columbia University 
Irving Medical Center; 3 Department of Biobehavioral Sciences, Teacher’s College, Columbia University
	  
Introduction: Despite the availability of disease modifying therapies, muscle weakness, reduced endurance, and 
fatigue persist and impact people with SMA. While reduced SMN protein predominantly affects motor neurons, it 
also manifests as mitochondrial impairment. Previous work demonstrated reduced muscle oxygen uptake during 
maximal exercise; however, the impact of mitochondrial impairment has not been studied during functional tasks.

Objectives: Estimate muscle oxygen uptake during functional tasks and explore relationships with strength and 
function in ambulatory SMA.

Methods: Twenty individuals with SMA (19.7; 8.1-33.8 years) performed the six-minute walk test (6MWT) and 
ten-meter walk/run (10MWR). Fatigability was expressed as percent change of distance walked during the first and 
sixth minutes. Handheld dynamometry measured plantarflexor strength (HHD-PF). Near-infrared spectroscopy 
measured change in medial gastrocnemius deoxygenated hemoglobin (ΔHHbMG) during the 6MWT and 10MWR. 
Pearson correlation coefficients and mixed-model ANOVA examined associations and change in muscle oxygen 
uptake.

Results: ΔHhbMG6MWT correlated with 6MWT (r=0.565; p=0.009) and 10MWR (r=-0.483; p=0.031) but not 
strength or fatigability(p>.05). ΔHhbMG10MWR correlated with 10MWR time (r=-0.456; p=0.043) and ΔHhbMG6MWT 
(r=0.526; p=0.017). Overall, the mean change in ΔHhbMG6MWT across the 6MWT was not significant (B= .093; 
p=.732; CI = -.469 –.656). However, significant differences were observed in average ΔHhbMG6MWT between 
minutes 1vs.2 and 1vs.3 (p< 0.001), and 1vs.4 (p=0.02).

Conclusions: Muscle oxygen uptake is associated with reduced endurance and gait speed in SMA. Moreover, 
achievement of steady state muscle oxygenation was prolonged. Therapeutics should target muscle mitochondria to 
rescue symptomatic patients and mitigate their residual disease burden.
Acknowledgments: This study is supported by an Investigator Initiated Grant from Genentech (ML- 44201)
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#1231 100 Adults with Spinal Muscular Atrophy at the Dawn of Treatment: A Bone Health 
Focus

Rebecca Johnson1*, Apoorva Anil Kumar1*,  Mahalekshmi Desikan1, Alexandra Dungavel1, Mary Benoy1, 
Matthew Parton1

1 National Hospital for Neurology and Neurosurgery, University College London Hospitals NHS 
Foundation Trust, London; *Co first authors 

Introduction: As disease-modifying treatments for spinal muscular atrophy (SMA) are implemented, co-morbidities 
in adults including osteo-pathologies are increasingly recognised. Guidance for managing such issues is incomplete. 
We present data on bone health from, to our knowledge, the UK’s largest single-centre adult SMA cohort.

Objectives: We aimed to quantify the following bone heath specific parameters in our cohort:  
1. Fracture incidence and type 
2. Implementation of bone density scanning 
3. Cholecalciferol status and supplementation

Methods: Data was prospectively recorded for 100 patients (51% male; 49% female, average age 32), at the National 
Hospital for Neurology and Neurosurgery from 2022-2025.  

Results: SMA subtypes were SMA3 (55%), SMA2 (44%) and SMA1 (1%). Where available ethnicities were: White 
(n=57), Asian (n=13), Black (n=4), Mixed (n=2) and Other (n=4). Fracture incidence was 23%, of which 82% 
affected the lower limb(s). Most fractures (78%) occurred in SMA3 patients who have been ambulant. However, 
55% of these patients have since lost the ability to ambulate. Bone density scans were recorded in 39% of patients 
who had fractures (89% of scans occurred post fracture). Bone density scans were recorded in 11.7% of non-fracture 
patients. Of the overall cohort, 39% were vitamin D deficient/insufficient, and 60% prescribed cholecalciferol.

Conclusions: The high fracture rate is particularly pertinent, given that lower limb fractures can accelerate 
ambulation loss in SMA3 patients. Consistency in bone-density scanning is lacking and generally reactive to fracture 
occurrence. Overall, this highlights the importance of bone health considerations in SMA patients.
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 #1229 Impact of Respiratory Impairment on Cognitive Performance in Myotonic Dystrophy 
Type 1: A Cross-Sectional Study

	
Michela Coccia1, Silvi Cadri1, Emanuele Maria Costantini1

1 NeuroMuscular (NeMO) Clinical Centre, Ancona

Introduction: Myotonic Dystrophy type 1 (DM1) is characterized by multisystem involvement, including respiratory 
and cognitive impairment. The potential influence of respiratory impairment on cognitive performance remains 
underexplored. 

Objectives: To investigate the relationship between respiratory function and cognitive performance in adults with 
non-congenital DM1. 

Methods: We conducted a monocentric, retrospective, cross-sectional study including 43 consecutive DM1 patients 
(19 males; mean age 43 ± 12 years) referred to a tertiary care Neuromuscular Center (January-June 2024). 
Neuropsychological assessment included global cognition (MoCA), attention (digit span forward, TMT-A), working 
memory (digit span backward, TMT-B), executive functions (Stroop, TMT B–A, phonemic fluency), visuoconstructive 
and strategic abilities (ROCF), reasoning (SPM), semantic fluency. Respiratory assessment included spirometry 
(FVC %) and nocturnal cardiorespiratory monitoring (mean SpO₂, T90%, ODI). Group comparisons were 
performed using Mann–Whitney U-tests; correlations (Spearman ρ) and stepwise linear regressions were used to 
assess associations. 

Results: Cognitive impairment (≥1 abnormal test) was present in 86% of patients. Lower FVC and T90 correlated 
with pathological TMT-A/B, Stroop times, phonemic fluency and ROCF. Mean SpO₂ correlated with TMT-A. In 
regression models adjusted for age and education, FVC was the best predictor of Stroop time and ROCF performance. 

Conclusions: Respiratory dysfunction, particularly reduced FVC, is associated with specific cognitive deficits in DM1. 
These findings highlight the need for integrated respiratory and cognitive monitoring and suggest that optimization 
of respiratory function could have a potential role in cognitive disorders.
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  #1205 Inflammatory Polyradiculoneuropathy: Insights from Autoimmunity Secondary to 
Porcine Neural Tissue Exposure

Shannon R Hinson PhD1,2*, Pranjal Gupta MD1,2*, Naveen K Paramasivan MD1,2, P James B Dyck1 MD, 
Vanda A. Lennon MD, PhD1,2,3, Daniel H Lachance MD1,2, Andrew M. Knight PhD2, 

Mohamed Rezk MD1,2, Carley Karsten PhD2, Reghann G. LaFrance-Corey MS2, Nathan P. Staff MD, 
PhD1, Sybil C. Hrstka, Ph.D1, Christopher J. Klein MD1,2, Anastasia Zekeridou MD, PhD1,2, 

Andrew McKeon MD1,2, Luis Querol MD PhD4, Sean J. Pittock, MD1,2, Surendra Dasari PhD2, 
John R. Mills PhD2, Divyanshu Dubey MD1,2

1 Department of Neurology, Mayo Clinic College of Medicine, Rochester, Minnesota; 2 Department 
of Laboratory Medicine and Pathology, Mayo Clinic College of Medicine, Rochester; 3 Department 
of Immunology, Mayo Clinic College of Medicine, Rochester, Minnesota; 4 Neurology Department, 

Hospital de la Santa Creu i Sant Pau, Institut de Recerca Biomèdica Sant Pau; * denotes equal 
contribution

Introduction: In 2007, Mayo Clinic (Rochester, MN) reported a peculiar neurological disorder consistent with an 
inflammatory polyradiculoneuropathy (IPN) in employees at a swine abattoir in Minnesota. 

Objectives: This study aimed to identify disease specific serological biomarkers of IPN. 

Methods: Sera of 20 occupational IPN (OIPN) cases were evaluated for putative autoantigens using phage 
immunoprecipitation-sequencing (PhIP-Seq). Healthy and diseased controls, and other inflammatory neuropathies 
were evaluated using enzyme-linked-immunosorbent-assay (ELISA) and cell-based assay (CBA) for putative 
autoantigen.

Results: PhIP-Seq data identified synaptophysin and growth-associated protein 43 (GAP43) as dominant 
autoantigens. Synaptophysin- and GAP43-IgG were confirmed by ELISA and CBA in 15 and 12 OIPN cases, 
respectively. All healthy and diseased controls were negative for synaptophysin-IgG. Among the inflammatory 
neuropathies, 12 IPN cases were synaptophysin-IgG-positive, and one GAP43-IgG-positive. Clinical characteristics 
between OIPN patients who were dual antibody positive versus synaptophysin-IgG only positive were similar. 
Thirteen of 15 (87%) synaptophysin-IgG-positive OIPN patients had neuropathic pain. Electrodiagnostic studies 
showed demyelinating or mixed axonal and demyelinating polyradiculoneuropathy features in 12 of 15 (80%) 
OIPN patients. Synaptophysin-IgG-positive patients had a higher median neuropathy impairment score compared 
to negative cases (16 vs 4; p=0.019). Among synaptophysin-IgG-positive IPN cases, 67% had demyelinating/
mixed axonal-demyelinating electrophysiology, and all but one patient reported neuropathic pain. Nearly all 
synaptophysin-IgG IPN cases who received immunotherapy and/or cancer-directed therapy (7/9, 78%) showed 
improvement, except two patients who passed away due to advanced malignancy.

Conclusion: Our findings identify synaptophysin- and GAP43-IgG as biomarkers of an immunotherapy-responsive 
IPN.
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 #1203 Autoimmune nodopathy with anti-neurofascin 186 antibody presenting with 
asymmetric hand weakness and tongue fasciculations

Michaël C. C. Slama1, MD, PhD; David H. Weinberg2, MD

1 Massachusetts General Hospital, Harvard Medical School, Boston, MA; 2 St. Elizabeth’s Medical 
Center, Tufts University School of Medicine, Boston, MA

Introduction: Autoantibodies against nodal/paranodal regions of myelinated fibers can cause autoimmune 
polyneuropathies. Nodopathies associated with anti-neurofascin186 (NF186) antibodies can present with an 
asymmetric distal-predominant sensorimotor polyneuropathy, sometimes with cranial mononeuropathies.

Methods: CASE REPORT

Results: A 38-year-old man presented with insidious onset of asymmetric hand weakness, which slowly progressed 
over 18 months, most severe in finger and wrist extensors. Mild left upper extremity numbness and prominent tongue 
weakness affecting speech and swallowing developed. Left hemi-tongue atrophy and fasciculations were present on 
examination. Initial evaluation showed a negative GM1 antibody and unremarkable brain and cervical spine MRI. 
Nerve conduction studies did not show demyelinating features. Needle electromyography in weak muscles showed 
increased insertional activity; motor unit morphology was of low amplitude, short duration and often increased 
polyphasia. Biopsy of the left extensor carpi radialis longus muscle showed neurogenic changes. Genetic testing for 
Kennedy’s disease was negative. IVIG was started, resulting in rapid improvements of symptoms and signs, and 
continued ever 4 weeks for close to 8 years. Attempts at lowering the IVIG dose resulted in clinical worsening. At 
the age of 48, he developed DVT/PEs after a series of long car drives. IVIG was stopped. Rituximab was considered 
but per patient preference, mycophenolate mofetil was started instead. Strength examination continued to improve 
though rare tongue fasciculations returned. Additional laboratory testing revealed a positive NF186 IgM antibody. 

Conclusions: Nodal/paranodal neuropathies can mimic motor neuronopathies. Antibody testing should be 
considered for motor predominant peripheral processes to assess for treatment-responsive immune-mediated 
neuropathies. 
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#1198 Development of a consensus minimum data set for motor neurone disease

White LM,1,2 Yusuf O,3 Knight J,1,4 Lilleker JB,5 Emsley HCA1,2

1 Lancaster Medical School, Lancaster University; 2 Department of Neurology, Lancashire Teaching 
Hospitals NHS Foundation Trust; 3 Manchester University NHS Foundation Trust; 4 Data Science 

Institute, Lancaster University; 5 Manchester Centre for Clinical Neurosciences, Northern Care Alliance 
NHS Foundation Trust

Introduction: Analysis of large datasets is crucial for advancing our understanding of rare neurological disorders 
such as motor neuron disease (MND) and guiding health policy. Minimum Data Sets (MDS) define the essential 
data elements for clinical and research use, enhancing data comparability and generalisability. This standardisation 
is especially important for rare diseases due to limited patient numbers. However, most neurological disorders 
currently lack a consensus MDS.

Objectives: We aim to develop a consensus-driven MDS for MND. To support this, we conducted a systematic 
review of the data items collected across existing MND registries and databases.

Methods: A systematic review (PROSPERO ID CRD420250654180) searched MEDLINE, CINAHL, Academic 
Search Ultimate, Embase, and CENTRAL up to January 14th, 2025, limited to English and human studies. We 
included observational registries/databases of adults (≥16 years) diagnosed with MND by consensus criteria. 
Additional searches of clinicaltrials.gov and Google identified ongoing trials and grey literature. Extracted data 
covered registry/database design, data acquisition methods, and collected data elements.

Results: We identified more than 50 MND registries/databases worldwide, with wide variability in the data items 
collected. Furthermore, even registries within the same country lacked consensus on the data items included.

Conclusions: Variability in data collection across MND registries/databases limits large-scale analyses. Consensus 
MDS can enhance our understanding of rare neurological diseases through standardised data collection and 
analysis. Future work will focus on creating a consensus-based MDS for MND by engaging with clinicians and 
patients/caregivers in structured meetings, using a consensus method known as the Nominal Group Technique.
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#1362 Maximizing Efficiencies in Clinical Trials: An Integrated Model for Accelerated 
Therapeutic Development

B.L. Kinsler1,2, J. Adams1,2, C. Casaceli1,2, E. Fannon1, C. Kamp1,2, M. Kostrzebski1,2, V. Ross1, C. Roy1, 
J. Tarolli1, C. Venuto1, R. Wilson1, N. Yung1, C.R. Heatwole1,2 

1 University of Rochester Center for Health + Technology, Rochester, NY, USA; 2 University of 
Rochester Department of Neurology, Rochester, NY, USA

Introduction: Drug development is lengthy, expensive, and filled with operational inefficiencies that hinder timely 
therapeutic advancement.

Objectives: To describe how an academic university tertiary medical center has implemented an integrated research 
and operational model that is designed to maximize efficiencies and accelerate therapeutic development for rare 
neurological diseases compared to standard clinical trial operational models.

Methods: The approach combines specialized research units with focuses on clinical trials coordination, clinical 
materials services, responsive patient-reported outcomes, technology research and innovation, data modeling 
and predictive analytics, and community health. This structure supports the full research lifecycle, from protocol 
development through full regulatory approval.

Results: This integrated model has supported over 155 clinical studies and enrolled more than 45,000 participants 
worldwide. The specialized, collaborative structure has contributed to the approval of 12 FDA-approved medications 
and devices across multiple diseases. Access to disease experts, academic affiliation, regulatory readiness, ability to 
conduct decentralized trials including sensors and technology, and deep experience in study design have yielded 
operational benefits including reduced study start-up time, improved participant recruitment and retention, efficient 
drug supply management, robust forecasting, safety monitoring, sensitive therapeutic benefit detection, faster data 
analysis with enhanced data quality, and streamlined interactions with regulatory agencies.

Conclusions: When properly designed, an integrated departmental model such as the one described reduces trial 
inefficiencies and enhances study outcomes, offering a multicenter framework that scientifically explores the 
benefits of therapeutic interventions while maximizing clinical trial effectiveness.
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#1164 LEOPARD-DMD: 6-Month Results from a 2-Year Natural History Study of Adults and 
Children with Duchenne Muscular Dystrophy

Charlotte Engebrecht BS1, Christina Shupe MPH1, Jennifer Weinstein MS1, Anika Varma BS1,2, 
Jamison Seabury BS1,2, Spencer Rosero BS1,3, Charlotte Irwin BS1, Preshetha Kanagaiah BS1, 
Judith Monickaraj MS1, Karnavaal Al-Rubayie MEng1, John Heatwole4, Alicia Brocht MS1, 

Debra Guntrum NP5, Emma Ciafaloni MD5, Chad Heatwole MD MS-CI1,5

1 University of Rochester Center for Health + Technology, Rochester, NY USA; 2 University of 
Rochester School of Medicine and Dentistry, Rochester, NY USA; 3 University of Utah Spencer Fox 

Eccles School of Medicine, Salt Lake City, UT USA; 4 Cornell University College of Agriculture and Life 
Sciences, Ithaca, NY USA; 5 University of Rochester Department of Neurology, Rochester, NY USA

Introduction: To further advance DMD therapeutic development and clinical care, there is a need to better 
understand how DMD disease burden changes over time and determine the performance metrics of existing DMD 
instruments.  Previously, we developed and validated the regulatory-grade DMD-HI and the caregiver-reported 
DMDCR-HI to quantify clinically-meaningful changes in DMD health overtime.

Objectives: To conduct a 24-month, remote, longitudinal study with caregivers and individuals with DMD to evaluate 
how disease burden changes overtime and identify factors associated with a faster or slower progression of disease.  

Methods: Individuals with DMD and caregivers completed the DMD-HI, DMDCR-HI, and additional questionnaires 
at 6-month intervals. We analyzed: 1) How multifactorial DMD disease burden changes over time; 2) The minimal 
clinically important difference of the DMD-Health Indexes; 3) Factors associated with progression of disease; and, 
4) Participant instrument preferences.

Results: We enrolled 36 individuals with DMD (age: 21.8 years (11 to 49)) and 92 DMD caregivers (reporting on 
behalf of patients 12.3 years (2 to 21)).  Using the DMD-HI, patients identified a worsening of their shoulder and 
arm function over 6 months (9.94 points, p-value: 0.0349).  Compared to the PedsQL, participants identified the 
DMD-HI and the DMDCR-HI as addressing the most important symptoms in DMD, being better suited to detect 
important changes in the disease, and preferable for use in clinical trials.

Conclusions: Multifactorial disease burden is slowly progressive in DMD and can be quantified using the regulatory-
grade DMD-HI and DMDCR-HI. 
Funding: This research is being funded by the Muscular Dystrophy Association (MDA)
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 #1155 Foot ulceration in patients with Charcot-Marie-Tooth Disease: evaluation of patient 
access to podiatry services

Mariola Skorupinska1, Gita Ramdharry, Alexander M. Rossor1, Matilde Laurá1, Mary M. Reilly1

1 Centre for Neuromuscular Diseases, Dept of Neuromuscular Diseases, UCL Queen Square Institute of 
Neurology, London, UK 

Introduction: Patients with Charcot-Marie-Tooth (CMT) disease and related disorders have an increased risk of foot 
ulceration, which can lead to significant morbidity. Timely and effective podiatry care plays a key role in prevention 
and management; however, data on patient perspectives regarding the accessibility and effectiveness of podiatry 
services are limited.

Objectives: To evaluate patient perspectives and satisfaction with podiatry services, focusing on accessibility, service 
effectiveness, and their role in preventing and managing foot ulcers in the United Kingdom (UK).

Methods: We conducted an audit using a questionnaire addressed to CMT patients attending our genetic neuropathy 
clinics.

Results: Ninety-three patients with CMT and related disorders completed the questionnaire (55% female; mean age 
48 years, range 18–79). Eight (9%) reported ulcers at the visit. Most (80, 86%) had CMT, mainly CMT1A (46/80) 
due to PMP22 duplication. Ten (11%) had hereditary sensory neuropathy (HSN), with 6/10 having HSN1 due 
to SPTLC1/SPTLC2 variants. Of respondents, 60% (56/93) were advised to use podiatry services, but only 25% 
(23/93) accessed them. Seven attended private podiatry. Access was influenced by healthcare referral (42%) and 
appointment availability (37%). Barriers included long waiting times (18%) and limited local services (17%). Among 
49/61 (80%) who used podiatry, most felt it improved foot health. However, 60% (56/93) were unsure or unaware 
of podiatry’s effectiveness in preventing foot ulcers in CMT.

Conclusions: These findings highlight significant gaps in podiatry service delivery for individuals with CMT and 
related disorders. Improved service provision and patient education are critical to enhancing preventive care and 
reducing foot ulcer complications in this population.
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Comorbidities, medication use, and adverse events in FSHD patients: Insight from the 
Resolve and Move studies

Iwona Skorupinska1, Enrico Bugiardini1, Louise Germain1, Jose M.S. Mengibar1, Laura Berg1, 
Anna Ubiali1 , Russell Butterfield2, Elena Carraro3, John Day4, Nuran Dilek5, Stacy Dixon6, 
Bakri Elsheikh7, Katy Eichinger5, Seth Friedman9, Channa Hewamadduma10, Kiley Higgs11, 

Nicholas Johnson12, Leann Lewis5, Doris G. Leung12, Hanns Lochmuller13, William B. Martens5, Michael 
McDermott5, Karlien Mul14, Sabrina Sacconi15, Valeria Sansone3, Dennis Shaw8, Perry Shieh16, S 

Subramony17, Jaya Trivedi18, Kathryn Wagner11#, Michaela Walker19, Leo H. Wang20, 
Matthew Wicklund21, Rabi Tawil5, Jeff Statland19, and the ReSolve Investigators of FSHD CTRN.    

1 Queen Square Centre for Neuromuscular Diseases, UCL, London, United Kingdom; 2 University of 
Utah, UT, United States of America; 3 Centro Clinico NeMO, Milan, Italy; 4 Stanford University School 

of Medicine Palo Alto, CA, United States of America ; 5 University of Rochester Medical Center, NY, 
United States of America; 6 University of Colorado Anschutz, Aurora, CO, United States of America; 

7 The Ohio State University, OH, United States of America; 8 Seattle Children’s Hospital, Seattle, WA, 
United States of America; 9 Sheffield Teaching Hospital, Sheffield, United Kingdom; 10 ProTrials, 

Los Gatos, CA, United States of America; 11 Virginia Commonwealth University, VA, United States of 
America; 12 The Johns Hopkins School of Medicine, Kennedy Krieger Institute, Baltimore, MD, United 

States of America; 13 Children's Hospital of Eastern Ontario & Ottawa Hospital Research Institute, 
Ottawa, Canada; 14 Radboud University, Nijmegen, Netherlands; 15 Chu de Nice, Nice, France; 
16 University of California, Los Angeles, CA, United States of America; 17University of Florida 

Gainesville, Gainesville, FL, United States of America; 18 University of Texas Southwestern, Dallas, 
TX, United States of America; 19 University of Kansas Medical Center, KS, United States of America; 
20 University of Washington, Seattle, WA, United States of America; 21 University of Texas Health 

San Antonio, San Antonio, TX, United States of America; #Current affiliation: F. Hoffmann-La Roche, 
Basel, Switzerland

Introduction: As treatment options for facioscapulohumeral muscular dystrophy (FSHD) expand, data on associated 
comorbidities remain limited.

Objectives: To evaluate comorbidities, medication use, and adverse events (AEs) in FSHD patients enrolled in the 
Resolve and Move natural history studies.

Methods: Participants were enrolled in two large natural history studies (Resolve: n=303; Move: n=404). 
Comorbidities were self-reported; medications were categorised by use, and adverse events tracked during the 
study.

Results: In Resolve (mean age 50.3), common comorbidities included vision problems (22%), pulmonary issues 
(19%), hearing problems (17%), and cardiovascular conditions (14%).  In Move (mean age 47.3), comorbidity rates 
were similar: vision (23%), pulmonary (25%), hearing (16%) and cardiovascular (19%). Use of breathing devices 
was highly prevalent in both Resolve and Move (44% and 52 % of participants with pulmonary issues). The most 
frequently used medications in both studies were supplements (Resolve 33%, Move 39%) and pain management 
medications (Resolve 26%, Move 25%). Most analgesics were taken for FSHD-related pain, with non-steroidal anti-
inflammatory drugs (NSAIDs) being the most commonly reported pain medications. Adverse events (AEs) were 
reported by 21% (65/303) of Resolve participants and 8% (32/404) of Move participants. The most common AEs 
were musculoskeletal symptoms or injuries (Resolve 65%, Move 41%), falls (Resolve 35%, Move 6%), and blood 
draw-related issues such as bruising (Resolve 22%, Move 12%).

Conclusions: Cardiovascular and pulmonary comorbidities were reported in a significant proportion of patients.  
Breathing device use was also common, including individuals likely to be eligible for clinical trials (Resolve cohort). 
Analgesic and supplement use was high in people with FSHD.
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#1150 Exploring perceptions, barriers and facilitators to physical exercise in congenital 
myasthenic syndromes

Simone Birnbaum1, Annie Archer2, Julie Lejeune3, Caroline Stalens3, Jean-Yves Hogrel1 

1 Neuromusclar Investigation Center, Neuromuscular Physiology and Evaluation Laboratory, Institute 
Of Myology, Groupe Hospitalier Pitié Salpêtrière, Paris, France. s.birnbaum@institut-myologie.org; 

2 Patient advocacy and support group myasthenic syndromes, AFM-Téléthon; 3 Direction actions 
médicales, AFM-Téléthon

Introduction: Congenital myasthenic syndromes (CMS) are a clinically and genetically heterogeneous group of 
disorders characterized by impaired neuromuscular transmission, leading to exercise-induced weakness and 
fatigability. To the best of our knowledge, no study has explored exercise perceptions in individuals with CMS. 

Objectives: Our study aimed to explore perceptions of exercise and to identify barriers and facilitators to exercise 
among adults with CMS living in France. 

Methods: A purpose-built online questionnaire was created and diffused including validated PROs. Exercise was 
defined as an activity that is structured, planned, repetitive, voluntary and active, with the aim of improving or 
maintaining one’s health. 

Results/Conclusions: Thirty participants responded, of whom 21(70%) were female, median [IQR] age 42 years 
[33-52], BMI 24[19-26], disease duration 12.5 years [7-22].  Thirteen participants (43.3%) reported engaging in 
exercise, while 17 declared that they do not (non-exercisers). Those that exercise reported having more stable 
disease (p=0.007) and were more frequently satisfied with their current symptom state (PASS) compared to non-
exercisers (p<0.001). Non-exercisers reported greater fatigue (p =0.012), reduced HRQoL (p<0.001) and greater 
impact of SMC on ADLs (p=0.007). In terms of beliefs, non-exercisers were more likely to believe that exercise is 
contra-indicated (p = 0.0.025) and reported greater fear of exercising (p = 0.009) compared to exercisers. Most 
non-exercisers (88.2%) reported a desire to exercise, citing upper limb, lower limb and neck symptoms as the 
main CMS-related obstacles. The primary barrier, reported by 76.5%, was a lack of “specialised” coaching. The 
second most frequent barrier, reported by 41.2%, was the fear of the consequences of exercise on their symptoms 
or disease.

mailto:s.birnbaum@institut-myologie.org
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#1143 A Phase 2, Open Label Trial of Repeated Intrathecal Autologous Adipose-Derived 
MSCs in ALS

Nathan P. Staff1, Bjorn Oskarsson2, Iryna Muzyka3, Nicolas N. Madigan1, Carly Mester1, Daniel Figdore1, 
Michelle Turner1, Lisa Thuro2, Thomas Osgood3, Pranathi Madde1, Michael Deeds1, Timothy Wiltshire1, 

Danielle Beaulieu4, Kelly Smith4, Alicia Algeciras-Schimnich1, David Ennist4 Jaywant Mandrekar1, 
Allan Dietz1, Anthony J. Windebank1. 

1 Rochester, MN; 2 Jacksonville, FL; 3 Scottsdale, AZ; 4 Vienna, VA

Introduction: Mesenchymal stromal cells (MSCs) are being developed as a treatment for ALS and are 
hypothesized to exert their effects via growth factor secretion and immunomodulation.  

Objectives: In this Phase 2 open label clinical trial, we aim to evaluate the safety and efficacy of repeated 
intrathecal autologous adipose-derived MSCs in people living with ALS. 

Methods: After a 3-month lead-in pre-treatment period, participants receive up to 4 treatments (10-100 x 10^6 
MSCs), spaced 3 months apart. Efficacy endpoints include comparison of the pre-treatment and post-treatment 
ALSFRS-R slopes. A secondary responder analysis is defined as a >25% improvement in ALSFRS-R slope between 
pre-treatment and treatment periods.  

Results: 75 participants were enrolled, and 57 were fully accrued with at least one treatment and post-treatment 
follow-up (analysis group). Mean (range) age of the analysis group was 56 (28-77) with a male predominance 
(70%). The mean (range) ALSFRS-R at enrollment was 37 (19-47). Mean (range) baseline plasma neurofilament 
light chain level was 83.7 pg/mL (16.3-373.8), correlating with rate of disease progression. Intrathecal MSC 
therapy was generally well-tolerated with the most common adverse event being temporary back and leg pain.  
There was no statistical significance between the ALSFRS-R slope in the pre-treatment and post-treatment 
periods (p=0.38).  

Conclusions: Our multi-site Phase 2 clinical trial of MSC therapy in ALS is completed.  The full analysis group did 
not demonstrate an improvement in the ALSFRS-R slope, but post-hoc analyses are ongoing. The clinical trial 
endpoint data and biomarker analyses will help inform future studies of MSCs in ALS. 
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#1142 Upper limb progression in Duchenne muscular dystrophy: insights from a 
36-month longitudinal study using the PUL 2.0

Giorgia Coratti1,2, Marika Pane1,2, Sophia Paolucci2, Luca Bello3, Adele D’Amico4, Angela Berardinelli5, 
Michela Catteruccia4, Giacomo De Luca4, Riccardo Masson6, Riccardo Zanin6, Roberta Battini7,8, 

Claudia Dosi6, Silvia Frosini7, Alice Gardani5, Bianca Buchignani7,9, Anna Capasso1,2, Federica Ricci10, 
Gianpaolo Cicala1,2, Ilaria Cavallina10, Enrica Rolle11, Tiziana Enrica Mongini11, Valeria Ada Sansone12, 

Emilio Albamonte12, Antonella Pini13, Melania Giannotta13, Chiara Panicucci14, Riccardo Not13, 
Claudio Bruno14, Vincenzo Nigro15,16, Esther Picillo15, Elena Pegoraro3, Eugenio Mercuri1,2 on behalf of 

the Italian DMD group 

1 Pediatric Neurology, Università Cattolica del Sacro Cuore, Rome, Italy; 2 Centro Clinico Nemo, 
Neuropsichiatria Infantile, Fondazione Agostino Gemelli IRCCS, Rome; 3 Neurology Unit, 

Azienda Ospedale Padova Università Padova, Padua, Italy; 4 Department of Neurosciences, Unit 
of Neuromuscular and Neurodegenerative Disorders, Bambino Gesù Children’s Hospital, IRCCS, 

Rome, Italy; 5 C. Mondino Foundation, Pavia, Italy; 6 Fondazione IRCCS Istituto Neurologico 
Carlo Besta, Developmental Neurology Unit, Milan, Italy; 7 Dpt. Neuroscience, IRCCS Stella Maris 
Foundation, Pisa, Italy; 8 Dpt. Clinical and Experimental Medicine, University of Pisa, Pisa, Italy; 
9 Dpt. Department of Translational Research and of New Surgical and Medical Technologies Pisa 

University, Pisa, Italy; 10 Child Neuropsychiatry Unit, Department of Public Health and Paediatric 
Sciences, University of Turin, Turin, Italy; 11 Neuromuscular Unit, Department of Neurosciences, 
University of Turin, Turin; 12 The NEMO Center in Milan, Neurorehabilitation Unit, University of 
Milan, ASST Niguarda Hospital, Milan, Italy; 13 Pediatric Neuromuscular Unit, IRCCS Institute of 
the Neurological Sciences of Bologna, Italy; 14 Center of Translational and Experimental Myology, 

and Dept. of Neuroscience, Rehabilitation, Ophtalmology, Genetics, Maternal and Child Health, 
University of Genova, IRCCS Istituto Giannina Gaslini, Genova, Italy; 15 Medical Genetics and 
Cardiomyology Unit, Department of Precision Medicine, Università degli Studi della Campania 

“Luigi Vanvitelli”, Napoli, Italy; 16 TIGEM, Pozzuoli.

Introduction: Duchenne muscular dystrophy (DMD) is a progressive disorder. This study evaluates upper limb 
function in DMD patients using the Performance of Upper Limb 2.0 (PUL 2.0) over 36-months.

Methods: Data were collected between 2011 and 2024. Patients with at least 36 months of follow-up were 
included. Mixed-effects models accounting for repeated measures evaluated 36-month PUL 2.0 changes by entry 
item and ambulatory status. The entry item assesses the overall upper limb function of the patient. Ambulant 
patients were defined as those able to walk 10 meters independently, transitioning patients as those who lost 
ambulation during the duration of the study and non-ambulant as those who had already lost ambulation at 
baseline.

Results: A total of 219 patients provided 684 paired 36-month assessments. Ambulatory status significantly 
affected total, shoulder, elbow, and distal scores at baseline. The largest 36-month decline in total scores was 
found in the 58 transitioning patients (11.62 points, 95%CI = -12.40,10.84), followed by non-ambulant and 
ambulant subgroups (n=116 and n= 86 respectively). The largest declines were seen in patients with baseline 
entry score of 4 (−11.97, 95% CI = -13.48, -10.46) and 5 (-11.55, 95% CI = -12.46, -10.63), with smaller declines 
for other entry scores.

Conclusions: The 36-month analysis confirms a clear trend of functional decline across time points, with the 
transitioning group exhibiting the greatest changes in upper limb function. These findings provide valuable 
insights for designing trials and offer a reference for long-term comparison of treatment efficacy in both 
experimental and real-world setting.
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#1139 Serum Proteomic Profiling Reveals Acute Inflammatory Response as a Key 
Pathogenic Mechanism in Myotonic Dystrophy Type 1

Elena Abati 1,2, Lorenzo Benigni 1, Linda Ottoboni 1, Enrico Sebastiani 2, Melania Filareti 3, 
Giacomo Comi 1,2, Stefania Corti 1,4, Giovanni Meola 3,5

1 Department of Pathophysiology and Transplantation, Dino Ferrari Center, Università degli Studi di 
Milano, Milan, Italy; 2 Neurology Unit, Foundation IRCCS Ca’ Granda Ospedale Maggiore Policlinico, 

Milan, Italy; 3 Department of Neurorehabilitation Sciences, Casa Di Cura Igea, Milan, Italy; 
4 Neuromuscular and Rare Diseases Unit, Foundation IRCCS Ca’ Granda Ospedale Maggiore 

Policlinico, Milan, Italy; 5 Department of Biomedical Sciences for Health, Università degli Studi di 
Milano, Milan, Italy.

Introduction: Myotonic dystrophy type 1 (DM1) is a multisystemic disorder caused by CTG repeat expansion, with 
poorly understood systemic proteomic changes. Circulating protein biomarkers could provide insights into disease 
mechanisms, facilitate monitoring and shed light on new potential therapeutic targets.

Objectives: To characterize serum proteomic profiles across DM1 subtypes and identify differentially expressed 
proteins correlating with clinical manifestations and disease severity.

Methods: Cross-sectional proteomic analysis of serum from 35 DM1 patients (25 classic, 4 juvenile, 2 infantile, 4 
congenital) versus 15 controls. Following protein depletion and TMT10plex labeling, mass spectrometry analysis 
was performed. Bioinformatics included Principal Component Analysis (PCA), differential expression analysis 
using limma with MIRS/sex covariates, and Gene Ontology enrichment.

Results: PCA revealed disease severity gradient with congenital DM1 most distinct from controls. Differential 
expression identified 35 significantly dysregulated proteins (adjusted p<0.05, |log₂FC|>0.5). Acute inflammatory 
response was most enriched (p.adj=9.97×10⁻¹⁰), involving 7 proteins. Classic DM1 showed pronounced inflammatory 
signature: ORM1, ORM2, A2M, HP, HPR significantly upregulated (p<0.0001), APOA2 downregulated (p<0.001). 
Congenital DM1 demonstrated severe early inflammation, juvenile DM1 intermediate changes. Disease enrichment 
revealed associations with acute kidney insufficiency (p.adj=1.84×10⁻⁷) and drug toxicity (p.adj=1.63×10⁻⁶).

Conclusions: This first comprehensive serum proteomic study reveals acute inflammatory response as central 
to DM1 pathogenesis, with subtype-specific signatures suggesting distinct mechanisms. Novel kidney and drug 
metabolism associations expand understanding of systemic involvement. Acute phase proteins represent promising 
biomarkers, identifying inflammation as a potential therapeutic target beyond RNA toxicity mechanisms.
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#1138 An Audit of Bone Health Assessment in Patients with Myotonic Dystrophy

J. Marchant1 

1 Manchester, UK

Introduction: Myotonic dystrophy (DM) is a multisystem neuromuscular disorder associated with reduced mobility, 
falls, and increased fracture risk. The presence of bone abnormalities in DM is well-known but incompletely 
addressed in DM-specific guidelines and clinical reviews..

Objectives: To evaluate current bone health screening and management in patients with DM at the Muscle Disease 
Unit, Salford Royal Hospital.

Methods: A retrospective audit of electronic records over the past 10 years was performed for 60 randomly-selected 
DM patients attending a tertiary neuromuscular service. Data included fracture history, DEXA scan referrals, 
vitamin D levels, smoking status, and smoking cessation advice.

Results: Five patients had a documented fracture history; three underwent DEXA scanning, none referred by the 
neuromuscular team. No diagnoses of osteopenia or osteoporosis were recorded. Vitamin D levels were available 
for 30 patients; one with persistent deficiency was diagnosed with hyperparathyroidism. No advice on weight-
bearing exercise advice was documented. Smoking status was recorded for 23 patients; two smokers were referred 
for cessation support. 

Conclusions: Bone health assessment in DM is inconsistent, with missed opportunities for screening and intervention. 
Evidence of preventative advice, DEXA scans, and vitamin D monitoring remains low, with persistent deficiency 
poorly investigated. Recommendations include incorporating fracture risk assessments (e.g. FRAX), vitamin D 
testing, and lifestyle guidance into DM clinic review templates. Reviewing local practice against the Consensus Care 
Guidelines may standardise management in this high-risk population, though these may need updating to reflect 
emerging evidence about bone health.
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#1129 Cochrane Review: rituximab for myasthenia gravis in adults

K.C. Dodd1, F.J.Clay2, A-M. Forbes3, J. Handley4, RYS Keh1, J.A.L. Miller5 K. Storms1, L.M.White6, 
J.B. Lilleker1, J. Sussman1 

1 Manchester Centre for Clinical Neurosciences, Manchester, UK; 2 Monash, Australia; 
3 Hobart, Australia; 4 Plymouth, UK; 5 Newcastle, UK; 6 Preston, UK

Introduction: It is important to bring together high-quality evidence to determine how rituximab would be best 
used in treatment algorithms for MG.

Objectives: To conduct a Cochrane systematic review to assess the effects of rituximab (including biosimilar 
variants) for the treatment of MG in adults.

Methods: We conducted a systematic review for randomised controlled trials (RCTs) in adults (aged 16 years and 
over) with MG (all subtypes and severity), comparing rituximab with placebo, no treatment, or alterative therapy. 
We assessed potential bias of studies, and synthesised results for each outcome using meta-analysis where 
possible. Data were analysed on an intention-to-treat basis. We used Grade to assess the certainty of evidence for 
each outcome. 

Results: We included two RCTs with a total of 99 participants. The study populations and treatment strategy 
differed; one administered rituximab at low doses in new or early-onset generalised MG, and the other at high 
repeated doses as add-on therapy. The evidence has limitations. Beyond 9 months, the evidence is very uncertain 
on the effects of rituximab on disease severity as assessed with QMG score, and functional ability as assessed 
by MG-ADL. The evidence suggests that rituximab results in little to no difference in its steroid-sparing effect 
beyond 9 months but probably results in a large reduction in relapse requiring rescue therapy (220 out of 1000 
people with rituximab, compared with 490 out of 1000 people with placebo). Rituximab may reduce SAEs, but the 
evidence is very uncertain.

Conclusions: Though there were limitations of this review, with uncertainty regarding many of the outcomes, 
rituximab probably results in a large reduction in relapse requiring rescue therapy. Further studies examining B 
cell-depleting therapies in different MG patient subgroups are warranted.
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#1124 Community Disadvantage Negatively Affects Cognitive Performance in Duchenne 
Muscular Dystrophy

Varsha S. Penumalee,1 Hakinya Karra,1 Shreya Arun1, Sanjana Javalkar1, Genila Bibat, MD2, Matthew 
Ridder, BS1, Aaron J. Kaat, PhD3, Mathula Thangarajh, MD, PhD1

1 Department of Neurology, Virginia Commonwealth University, Richmond, VA; 2 Center for Genetic 
Muscle Disorders, Kennedy Krieger Institute, and Johns Hopkins School of Medicine, Baltimore, MD; 

3 Department of Medical Social Sciences, Northwestern University, Chicago, IL., USA 

Introduction: Duchenne Muscular Dystrophy (DMD) is the most common neuromuscular condition affecting 
children. Prior work has shown that social determinants of health (SDOH) influence motor outcomes in DMD. 
Whether community disadvantage affects brain health in DMD remains unknown. Understanding this relationship 
may help clarify how environmental factors influence cognitive outcomes in families affected by DMD.

Objectives: To investigate the influence of community-level disadvantage on cognitive functioning in sons with 
DMD and their biological mothers.

Methods: We conducted a cross-sectional analysis of 65 sons with DMD and their biological mothers. Cognitive 
performance was assessed using the NIH Toolbox Cognitive Battery (NIHTB-CB). The Social Vulnerability Index 
(SVI), a geospatially-determined scale, was used to quantify the degree of community disadvantage experienced by 
each dyad. 

Results: Fluid cognition scores were positively correlated between sons and mothers. Greater community 
disadvantage (higher SVI) was associated with poorer performance on the Flanker Inhibitory Control and Attention 
test among sons (r = -0.20) and on the Dimensional Change Card Sort (DCCS) test of cognitive flexibility among 
mothers (r = -0.16). 

Conclusions: Our work shows that community disadvantage affects sons with DMD and their biological mothers. 
Interventions with a multipronged approach are necessary to address community disadvantage. Incorporating 
community-level factors into both clinical care and research may improve cognitive and developmental outcomes 
in families affected by DMD.
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#1270 Longitudinal Psychometric Properties of the Myotonic Dystrophy Health Index in a 
large multicentric cohort of people living with Myotonic Dystrophy Type 1.

C. R. Ferrari Aggradi1, L.C. Greco1, A. Lizio1, S. Pozzi1, M. Beretta1, J. Casiraghi1, M. Nani1, 
J. Dekdebrun2, S. Subramony3, J. Hamel4, J. Statland5, K. Mul6, B. vanEngelen6, B. Elsheikh7, 

R. Roxburgh8, J. Day9, C. Turner10, A. Swenson11, B. Schoser12, T. E. Ragole13, E. P. Greene14, P. B. Shieh15, 
C. Thornton2, C. Heatwole2, N. Johnson16, V.A. Sansone1,17, on behalf of the DMCRN

1 Neurorehabilitation Unit, NeMO Clinical Center, Milan, Italy; 2 University of Rochester, Rochester, 
USA; 3 Neurology Department, University of Florida, Gainesville, USA; 4 Neurology Department, 
McGill University, Montreal, Canada; 5 Neurology Department, University of Kansas, Kansas City, 

USA; 6 Neurology Department, Radboud University, Nijmegen, Netherlands; 7 Neurology Department, 
The Ohio State University Wexner Medical Center, Columbus, USA; 8 Neurogenetics Department, 

University of Auckland, Auckland, New Zealand; 9 Neurology Department, Stanford University, 
Stanford, USA; 10 Neurology Department, University College London, London, UK; 11 Neurology 
Department, University of Iowa, Iowa City, USA 12Neurology Department, Munchen University, 

Muchen, Germany; 13 Neurology Department, University of Colorado, Boulder, USA; 14 Neurology 
Department, Stanley H. Appel, Houston, Texas; 15 Neurology Department, University of California, Los 
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17 Neurorehabilitation Unit, University of Milan, Milan, Italy

Introduction: The MDHI is a validated patient-reported outcome measure to assess disease burden in 
DM1. Although widely used in industry trials, further data on its longitudinal performance can enhance its 
interpretation in future studies.

Objectives: The aim of this study is to assess MDHI sensitivity to change and responsiveness.

Methods: Adult DM1 patients were enrolled in a 24-month longitudinal observational study (END-DM1). 
Confirmatory internal consistency and external validity were assessed. MDC was estimated using SEM and Esch, 
while MCID was calculated using anchor-based method based on the Domain Delta questionnaire. Sensitivity to 
change was analyzed through change scores; moreover, stratification into quartiles based on changes in MDHI 
total and short form (SF) scores was also performed to compare baseline subdomain scores and clinical variables, 
in order to identify predictors of disease burden trajectory. Responsiveness was assessed by comparing clinical 
outcomes across groups defined by MDHI score direction (improved/stable vs worsened).

Results: Of 451 DM1 patients assessed cross-sectionally, 147 completed 24-month follow-up. Internal 
consistency (Cronbach’s α = 0.95) and external validity were confirmed. MDC for total score was ±9.72 (SEM) 
and ±4.24 (ESch); subscale MDC ranged from ±12.62 to ±27.17 (SEM) and ±6.04 to ±12.70 (ESch). Quartile 
analysis showed baseline differences in specific subscales and motor/respiratory status among groups, suggesting 
predictive value. Changes in MDHI scores aligned with clinical outcomes, confirming responsiveness.

Conclusions: The MDHI shows strong longitudinal validity, sensitivity to change, and responsiveness in DM1. 
Specific subdomains and baseline motor/respiratory status may predict long-term burden, supporting MDHI’s 
utility in clinical trials and natural history studies.
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II. Genetic and Molecular Studies
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#1272 Clinical and Genetic Characterization of Patients with Pathogenic Mitochondrial DNA 
Duplications

E. Erdil1,2, W.L. Macken1,2,3, C. Pizzamiglio1,2, E. Bugiardini1,2, C Woodward2,3, K Oprych1,2, A Moylett1,2,3, 
M.G. Hanna1,2, R.D.S. Pitceathly1,2

1 Department of Neuromuscular Diseases, UCL Queen Square Institute of Neurology, London, UK; 
2 The National Hospital for Neurology and Neurosurgery, University College London Hospitals NHS 

Foundation Trust, London, UK; 3 Rare and Inherited Disease Laboratory, North Thames Genomic 
Laboratory Hub, Great Ormond Street Hospital for Children NHS Foundation Trust, London, UK; 

4 North East Thames Clinical Genetics, Great Ormond Street Hospital for Children NHS Foundation 
Trust, London, UK 

Introduction: Mitochondrial DNA (mtDNA) duplications have been reported anecdotally and are associated with 
myopathy, multisystem phenotypes, Kearns–Sayre syndrome, and, in some cases, normal aging. However, in the 
absence of large cohort studies, the clinical spectrum and genotype–phenotype correlations of mtDNA duplications 
remain poorly defined.

Objectives: To characterise the clinical manifestations of patients with mtDNA duplications managed at the NHS 
Highly Specialised Service for Rare Mitochondrial Disorders in London.

Methods: Clinical data and laboratory investigations of patients with confirmed mtDNA duplications were 
retrospectively reviewed.

Results: Nine patients were identified, including three males and six females, aged 15 to 63 years (mean: 40). Six 
patients had pathogenic variants in MT-ND1, MT-TS1, MT-CO1, MT-ND2, or MT-ND1 combined with MT-CYB. 
Seven out of nine patients had a positive family history. Lactate (n=7) ranged 1.40–2.82 mmol/L (median 1.46), CK 
(n=6) ranged 116–733 U/L (median 318). Clinical features included diabetes and hearing loss (each 78%), vestibular 
dysfunction, ptosis, and fatigue (each 44%), ataxia and external ophthalmoparesis (each 33%), retinal dystrophy 
(22%), and proximal weakness (11%). Two patients had cardiac arrhythmias, one requiring a pacemaker. Age at 
symptom onset ranged 6–29 years (mean 14), with diabetes (67%) or hearing loss (33%) as initial presentations. One 
patient developed bone marrow aplasia; another showed MRI findings suggestive of mitochondrial leukodystrophy.

Conclusions: mtDNA duplications manifest as a multisystem disorder, often consistent with the MIDD phenotype. 
Unlike typically sporadic single deletions, mtDNA duplications are more commonly maternally inherited. 
Onset usually occurs in childhood, unlike point mutations. Although less frequent, cardiac and hematological 
manifestations may necessitate close surveillance.
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#1271 Clinical Masks of a Rare Mitochondrial Disorder: A Case Study of Kearns-Sayre 
Syndrome

S. Yadav1, A. Tannis1, M. Jaworek2, M. Steczkowska2, S. Kroczka2

1 Jagiellonian University Medical College, Department of Child Neurology; 2 Jagiellonian University 
Medical College

Introduction: Kearns-Sayre syndrome (KSS) is a rare, progressive neuromuscular disorder resulting from deletions 
in mitochondrial DNA (mtDNA). KSS is characterized by a classic triad of progressive external ophthalmoplegia, 
pigmentary retinopathy, and disease onset before 20 years old.

Methods: Case Report

Results: A 15 year old male patient was admitted to the Neurological ward with suspected Myasthenia gravis (MG). 
He reported a history of asymmetrical bilateral ptosis, fatigue, and depression. MG was excluded by repetitive 
nerve stimulation and antibody testing. MRI scans of the head and chest displayed no abnormalities. Cerebrospinal 
fluid testing revealed elevated protein concentration. Ophthalmological examination demonstrated “salt and 
pepper” pigment rearrangements on the retina, raising suspicion for KSS. A cardiological examination revealed 
supraventricular beats with no other abnormalities. Genetic testing (MLPA) identified low heteroplasmy of the 
mitochondrial mutation and long PCR suggested the presence of a large-scale mtDNA deletion. The patient was 
discharged home with supplementation of Coenzyme Q10, L-carnitine, vitamin C, D, B-complex, and Sertraline. 

Conclusions: The broad range of multi-systemic manifestations of KSS and the clinical overlap with other conditions 
complicated the diagnostic process. In this case, bilateral ptosis was initially attributed to the patient’s known 
inhalant allergies, subsequently raising suspicion for MG. The diagnosis was prolonged four years due to the 
patient’s complex history, low prevalence of KSS, and the restricted access to healthcare during COVID-19. This case 
highlights the complexity associated with diagnosing KSS, particularly with atypical presentation.
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#1263 Duchenne Muscular Dystrophy; Not Just a Carrier

A.Yassin1; H.Abdel-Hamid1

1 Temple university, University of Pittsburgh

Introduction: Duchenne muscular dystrophy (DMD) is a rare X-linked recessive neuromuscular disorder that 
predominantly affects males, approximately 1:5,000 live male births due to pathogenic variants in the DMD gene. 
Symptomatic presentation in females is very rare, approximately 12% of female carriers, and typically associated 
with skewed X-chromosome inactivation favoring expression of the mutant allele. 

Methods: Case Report

Results: An 8-year-old female presented with episodic myalgias, persistently elevated creatine kinase (CK) (peak 
CK 3950 IU/L), and mild proximal muscle weakness for a few months. Her medical history included attention-
deficit disorder, with no reported trauma or excessive physical exertion. Family history was non-contributory. 
Neurologic examination raised concern for an underlying myopathy. Electromyography revealed a diffuse 
myopathic pattern. Genetic testing was performed and confirmed DMD with heterozygous pathogenic nonsense 
variant in the DMD gene (c.9568C>T, p.Arg3190*). X-inactivation studies demonstrated a skewed pattern (83:17) 
favoring expression of the mutant allele. A muscle biopsy revealed: myopathic features with decreased dystrophin 
sarcolemma reactivity in both mid rod and carboxy terminus domains.  

Conclusions: This case highlights the diagnostic complexity of DMD in females and the importance of considering 
X-linked conditions in females with elevated CK and muscle weakness. Integration of clinical manifestations and 
genetic testing are essential in establishing diagnosis and guiding care. Early recognition in female patients is 
critical, as it could represent a diagnostic dilemma and may potentially offer treatment options in the context of 
new advancement of available therapies.
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#1247 100 Adults with Spinal Muscular Atrophy at the Dawn of Treatment: A Bone Health 
Focus

R. Johnson1*, A.A. Kumar1*, M. Desikan1, A. Dungavel1, M. Benoy1, M. Parton1

1 National Hospital for Neurology and Neurosurgery, University College London Hospitals NHS 
Foundation Trust, London; * denotes Co-first authors 

Introduction: As disease-modifying treatments for spinal muscular atrophy (SMA) are implemented, co-morbidities 
in adults including osteo-pathologies are increasingly recognised. Guidance for managing such issues is incomplete. 
We present data on bone health from, to our knowledge, the UK’s largest single-centre adult SMA cohort.

Objectives: We aimed to quantify the following bone heath specific parameters in our cohort:  
1. Fracture incidence and type 
2. Implementation of bone density scanning 
3. Cholecalciferol status and supplementation

Methods: Data was prospectively recorded for 100 patients (51% male; 49% female, average age 32), at the National 
Hospital for Neurology and Neurosurgery from 2022-2025.  

Results: SMA subtypes were SMA3 (55%), SMA2 (44%) and SMA1 (1%). Where available ethnicities were: White 
(n=57), Asian (n=13), Black (n=4), Mixed (n=2) and Other (n=4). Fracture incidence was 23%, of which 82% affected 
the lower limb(s). Most fractures (78%) occurred in SMA3 patients who have been ambulant. However, 55% of 
these patients have since lost the ability to ambulate. Bone density scans were recorded in 39% of patients who had 
fractures (89% of scans occurred post fracture). Bone density scans were recorded in 11.7% of non-fracture patients. 
Of the overall cohort, 39% were vitamin D deficient/insufficient, and 60% prescribed cholecalciferol.

Conclusions: The high fracture rate is particularly pertinent, given that lower limb fractures can accelerate ambulation 
loss in SMA3 patients. Consistency in bone-density scanning is lacking and generally reactive to fracture occurrence. 
Overall, this highlights the importance of bone health considerations in SMA patients.
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#1245 BSCL2-Associated Distal Hereditary Motor Neuropathy Presenting with Split Hand

Cristina Viguera Altolaguirre1 and Abir Rahman1

1 UConn Health Department of Neurology, University of Connecticut, Farmington, CT, USA.

Introduction: Distal hereditary motor neuropathies (dHMNs) are a genetically and phenotypically diverse group of 
disorders. Recognizing a patient’s weakness pattern can guide targeted testing and diagnosis. We report a case of 
BSCL2-associated dHMN presenting with a split hand pattern, expanding the clinical spectrum of BSCL2-related 
disorders.

Methods: Case Report. Clinical data was retrospectively reviewed through the electronic medical record. Written 
informed consent was obtained from the patient.

Results: A 49-year-old right-hand dominant woman presented with 4 years of bilateral hand weakness without 
sensory symptoms. She had a history of isolated right hand weakness at age 22, diagnosed as carpal tunnel syndrome 
and treated surgically, with reported symptom stabilization. On evaluation, she had marked atrophy and weakness 
of the abductor pollicis brevis (APB) and first dorsal interosseous (FDI) muscles bilaterally, with mild weakness 
but preserved bulk of the abductor digiti minimi (ADM)—consistent with a split hand pattern. The remainder of 
her neurologic exam, including tone and reflexes, was normal. Electrodiagnostic studies demonstrated a chronic 
neurogenic process affecting the bilateral C8 and T1 myotomes, with ongoing denervation and without conduction 
block. Magnetic resonance imaging of the cervical spine and brachial plexus bilaterally was unremarkable. She was 
treated with intravenous immunoglobulin for possible multifocal motor neuropathy without benefit. Genetic testing 
confirmed a heterozygous pathogenic mutation in BSCL2.

Conclusions: This case expands the phenotypic presentation of BSCL2-associated dHMN to include split hand. 
BSCL2 mutations should be considered in patients presenting with progressive distal upper extremity weakness 
and split hand pattern.
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#1244 100 Adults with Spinal Muscular Atrophy at the Dawn of Treatment: Demographics 
and Treatment Use

Apoorva Anil Kumar1*, Rebecca Johnson1*, Mahalekshmi Desikan1, Alexandra Dungavel1, Mary Benoy1, 
Matthew Parton1

1 National Hospital for Neurology and Neurosurgery, University College London Hospitals NHS 
Foundation Trust, London; * denotes co-first authors

Introduction: Spinal muscular atrophy (SMA) is an autosomal recessive disorder characterised by progressive 
muscle weakness and multisystem impairments. Until recently, SMA was managed supportively. However, from 
2019-2020, 2 disease-modifying therapies (Nusinersen and Risdiplam) were licensed for treatment in the UK.  

Objectives: We present the UK’s largest single-centre adult SMA cohort, highlighting treatment details, respiratory 
function, feeding support and reproductive health. 

Methods: Data was prospectively recorded at the National Hospital for Neurology and Neurosurgery (NHNN) 
between 2022-2025 for 100 patients (51% male; 49% female; average age 32). 

Results: SMA subtypes: 55% SMA3, 44% SMA2, 1% SMA1 and no SMA4. Where available, ethnicities were: White 
(n=57), Asian (n=13), Black (n=4), Mixed (n=2) and Other (n=4). 89 patients were treated at NHNN (including 2 
stopping treatment) with 5 pending initiation and 6 treated elsewhere. More NHNN patients on active treatment 
(n=87) use Risdiplam (77%) than Nusinersen (23%). Notably, 95% of patients adhered to their original treatments, 
with only 3 switching interventions.  Reviewing respiratory support, 43% used non-invasive ventilation, with 3 
requiring tracheostomies. 45% utilised cough-assistance devices. Where available (n=76), mean functional vital 
capacity was 2.58L (0.41L-6.57L). 15% of the cohort had biological children- 9 were male and 6 female. Reviewing 
dietary support, 14% had gastrostomies-in-situ and 18% used Therabite devices. Where available (n=72), average 
body mass index was 22.8 (10.2-41.0). 

Conclusions: Our results demonstrate heterogeneity in demographics, treatment use and respiratory/nutritional 
support. Excellent treatment adherence implies Risdiplam and Nusinersen are well-tolerated. We believe highlighting 
this variability enables scope for holistic approaches to long-term SMA management.
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#1240 Altered BCR signaling mediates defects in early B cell tolerance checkpoints: 
insights from single cell analysis of NF155-mediated autoimmune nodopathies

B. Roy1, A. H. Obaid1, Z. Wang1, S. K. Kovacs1, S. Ohashi1, D. Joo1, C. Coppola1, S. Das1, A. Hernandez1, F. 
N. C. Kalayci2, G. Masi1, L. Martin-Aguilar3, M. C. Lleixà Rodriguez3, R. J. Nowak1, L. Querol3, 

K. C. O'Connor1

1 Yale University School of Medicine; 2 Hacettepe University; 3 Hospital de la Santa Creu i Sant Pau

Introduction: Autoimmune nodopathies (AINs) are associated with autoantibodies (often of immunoglobulin G 
subclass 4 (IgG4)) against the node of Ranvier proteins with distinct clinical features. 

Objectives: In this study, we examined if there is a breach in early B cell tolerance in neurofascin-155 mediated AIN 
(NF155-AIN), and we leveraged single-cell transcriptomics to understand the potential pathomechanism of such a 
breach.

Methods: Recombinant monoclonal antibodies derived from new emigrant and mature naïve B cells of NF155-
AIN patients and healthy controls (HCs) were tested for polyreactivity using a well-established assay. Then, we 
examined the transcriptional expression of peripheral blood mononuclear cells (PBMC), with a special focus on B 
naïve cells and CD4+ T cells at the single-cell level.

Results: NF155-AIN patients have higher fractions of polyreactive B cells in the new emigrant/transitional (37.4% 
compared to 10.5% in HCs, p = 0.025) compartment as well as in the mature naïve (31.5% compared to 8.9% in 
HCs, p = 0.021) compartment. B cell clones expressing anti-nuclear antibodies (ANA) were also higher in NF155-
AIN compared to HCs. Such breach in B cell tolerance is potentially mediated by abnormal B cell receptor (BCR) 
signaling with low CD79B, CSK, BLNK, and BTK expression. Furthermore, the low expression of TCL1A and WAS 
implicated abnormal B cell development in NF155-AIN. We also observed impaired CD4+ T cell regulation, which 
may limit the suppression of autoreactive B cells. Moreover, comparison with chronic inflammatory demyelinating 
polyneuropathy (CIDP) patients confirmed that such differences are specific to NF155-AIN.

Conclusions: There is an early B cell tolerance checkpoint defect in NF155-AIN, potentially mediated by impaired 
BCR signaling and abnormal B cell development.
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#1230 An omics-based investigation of changes at the molecular level in differing severities 
of Spinal Muscular Atrophy

Sharon Owen1, Silvia Synowsky2, Sukrat Arya3, William Duddy4, Brunhilde Wirth5, Stephanie Duguez4, 
Kevin Talbot3, Sally Shirran2, Heidi Fuller1

1 Keele, UK; 2 St Andrews, UK; 3 Oxford, UK; 4 Ulster, UK; 5 Cologne, Germany

Introduction: Spinal muscular atrophy (SMA) is classified on developmental milestones reached with severity 
ranging from Type 0 to IV. Current genetic therapies alter disease progression but are not curative. Treatments show 
promise for children with severe SMA but are generally less effective for adults with less severe SMA.

Objectives: To determine whether the proteomic and transcriptomic profiles of SMA varies according to severity. 

Methods: Fibroblasts (Types I-III), iPSCs (Type I-III) and myoblasts (Type III) from individuals with SMA were 
expanded in culture. Protein was extracted from all cells and RNA extracted from iPSCs (Type I & II) and Type III 
myoblasts. Following proteomic and gene expression evaluation, datasets were filtered and significant changes in 
protein (>1.2-fold) or gene expression (>0.5-fold) calculated compared to age-matched controls.

Results: Significantly altered proteins common to each SMA severity: Type I, five proteins; Type II, two proteins; 
Type III, one protein. No significantly changed protein or gene was common to all severities, but 21 genes were 
similarly altered in SMA Type I and II. Bioinformatics found “Biosynthesis”, “Cardiovascular Signalling”, “Cellular 
Stress & Injury”, “Cellular Growth, Proliferation & Development”, “Intracellular & Second Messenger Signalling” 
and “Signal Transduction” to be significantly impacted in both ‘omics datasets for all SMA severities. The “Warburg 
Effect Signalling Pathway” was unique to all Type I datasets and “Ephrin-B Signalling” unique to the Type III 
proteomic datasets. 

Conclusions: This work furthers our understanding of the impact at the molecular level of SMA and highlights the 
potential need to consider development of severity-specific therapies for SMA.
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#1190 Changes in timed items in DMD Patients Amenable to Skipping Exons 44, 45, 51 and 
53: A 24-Month collaborative study

G. Cicala1,2, G. Coratti1,2, S. Paolucci1, G. Baranello3,4,  J. Escudero5, A. Wolfe3,4, M. Brooke3,4,  
S. Messina6, F. Ricci7 , A. D’Amico8, L. Bello9, C. Bruno10, V.A. Sansone11, R. Masson12, V. Nigro13, 

M. Pane1,2, A. Nascimento5, F. Muntoni3,4, E. Mercuri1,2, on behalf of the Italian DMD network

1 Pediatric Neurology, Università Cattolica del Sacro Cuore, Rome, Italy; 2 Centro Clinico Nemo, 
Fondazione Agostino Gemelli IRCCS, Rome, Italy; 3 Great Ormond Street Hospital for Children 

NHS Foundation Trust, London, UK; 4 Dubowitz Neuromuscular Centre, Institute of Child Health, 
University College London, London, UK; 5 Neuromuscular Unit, Neuropaediatrics Department, 
Hospital Sant Joan de Déu, Fundacion Sant Joan de Déu, CIBERER - ISC III, Barcelona, Spain; 

6 Department of Clinical and Experimental Medicine, University of Messina, Messina, Italy; 7 Child 
Neuropsychiatry Unit, Department of Public Health and Paediatric Sciences, University of Turin, Turin, 

Italy; 8 Department of Neurosciences, Unit of Neuromuscular and Neurodegenerative Disorders, 
Bambino Gesù Children's Hospital, IRCCS, Rome, Italy; 9 Neurology Unit, Azienda Ospedale Padova 
Università Padova, Padua, Italy; 10 Center of Translational and Experimental Myology, and Dept. of 
NeuroscienceGenetics, Maternal and Child Health, University of Genova, IRCCS Istituto Giannina 

Gaslini Rehabilitation Ophtalmology, Genoa, Italy; 11 The NEMO Center in Milan, Neurorehabilitation 
Unit, University of Milan, ASST Niguarda Hospital, Milan, Italy; 12 Fondazione IRCCS Istituto 
Neurologico Carlo Besta, Developmental Neurology Unit, Milan, Italy; 13 Medical Genetics and 

Cardiomyology Unit, Department of Precision Medicine, Università Degli Studi Della Campania "Luigi 
Vanvitelli", Naples, Italy and TIGEM, Pozzuoli, Italy.

Introduction/Objective/ Methods: This study explored 24-month changes in motor function among 458 ambulant 
boys with genetically confirmed Duchenne muscular dystrophy (DMD), using two timed items: 10-meter walk/run 
(10MWR) and time to rise from floor (TRF). Participants were recruited from Italian, UK, and Spanish networks 
and assessed at baseline, 12, 18, and 24 months.

Results: When exon-skipping subgroups were examined the 10MWR were overall stable, with minimal differences 
across skipping subtypes. In boys ≥7, all exon categories showed functional decline, with exon 51 showing the 
greatest deterioration. The TRF in contrast showed an increase in TRF, indicating a functional deterioration in both 
age groups across all exon categories with a more severe increase in boys ≥7, particularly for exons 51 and 53.

Conclusions: Overall, the results show a different trend in the two timed items. On one hand, the 10WR showed 
a profile consistent with previous reports in NSAA and 6MWT with overall stable results below the age of 7 years 
and little differences across skipping subgroups. On the other hand, in the TRF the deterioration could already be 
observed in the younger group and became more marked in the older ones. These findings emphasize the variability 
in early disease progression in boys with DMD.
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#1189 Compound Heterozygous COA7 Mutations in Two Siblings with Mitochondrial 
Neuropathy: A Novel Variant and Deep Clinical Phenotyping

G. Cicala1,2, E. Rolleri1, B. Berti2, M. Luigetti3,4, F. Fattori5, L. Bosco5, G. Primiano3, T. Rizza5 E. Bertini6 
E. Mercuri1,2 

1 Pediatric Neurology, Università Cattolica del Sacro Cuore, Rome, Italy; 2 Centro Clinico Nemo, 
Fondazione Agostino Gemelli IRCCS, Rome; 3 Fondazione Policlinico Universitario A. Gemelli IRCCS, 

Rome, Italy; 4 Inherited Neuropathy Group of the National Virtual Institute for Rare Diseases of 
the RIN; 5 Laboratory of Medical Genetics, Translational Cytogenomics Research Unit, Bambino 

Gesù Children's Hospital, IRCCS, Rome, Italy; 6 Unit of Muscular and Neurodegenerative Disorders, 
Bambino Gesù Children Research Hospital, IRCCS, Rome, Italy.

Introduction: COA7 (cytochrome c oxidase assembly factor 7) gene mutations are a rare cause of mitochondrial 
disease, with limited clinical descriptions and high phenotypic variability. 

Objectives/Methods: Herein we report two siblings, brother and sister, carrying compound heterozygous COA7 
variants—one of which is novel—presenting with early-onset, slowly progressive axonal sensorimotor neuropathy.

Results: The elder brother first exhibited symptoms at the age of 12, including muscle cramps, tremors and falls. 
The younger sister had signs of motor impairment with difficulty walking and running since the age of 5. While both 
siblings shared some common features, including distal weakness impairing gait, areflexia, tremor, pes cavus, sensory 
disturbances, and mild cognitive impairment, the older boy had an overall milder phenotype with the sister having 
more marked cerebellar signs. Electroneurography revealed reduced compound muscle and sensory nerve action 
potential amplitudes with preserved distal motor latencies, consistent with sensorimotor axonal polyneuropathy. 
Genetic testing identified biallelic COA7 variants (c.115C>T; p.Arg39Trp and c.457C>T; p.Leu153Phe), the latter 
not previously reported. Skin biopsy showed reduced activity of mitochondrial complex IV (cytochrome c oxidase). 
Brain MRIs  in both siblings were unremarkable.

Conclusions: Our cases suggest that in presence of a slowly progressive neuropathy, mild cognitive signs, with 
normal neuroimaging, a possible mitochondrial dysfunction correlated to COA7 variants  should be taken into 
account in the differential diagnosis. This report expands on the underrecognized phenotypic spectrum of COA7-
related disorders, which may overlap with hereditary motor and sensory neuropathies. The identification of a novel 
variant and the extended clinical follow-up provide further insights into this emerging mitochondrial phenotype 
and highlight the importance of broad genetic screening in chronic, unexplained neuropathies.
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#1180 Characterizing PMP22 proximal partners in a Schwann cell model of Charcot-Marie-
Tooth disease type1A

Ian Holt1, Nicholas Emery1, Monte A Gates2, Sharon J Owen1,2, Sally L Shirran3 and Heidi R Fuller1,2

1 Wolfson Centre for Inherited Neuromuscular Disease, RJAH Orthopaedic Hospital, Oswestry; 
2 School of Allied Health Professions and Pharmacy, Keele University; 3 BSRC Mass Spectrometry and 

Proteomics Facility, University of St Andrews

Introduction: Charcot-Marie-Tooth disease 1A (CMT1A) is caused by PMP22 gene duplication leading to peripheral 
myelin protein 22 overexpression in Schwann cells. This results in myelin sheath defects and axonal loss, leading 
to muscle weakness and wasting. 

Objectives: To produce a stably transfected, clonal, immortalized human Schwann cell model of CMT1A and to 
identify potential targets for therapy design to promote degradation or enhanced PMP22 trafficking.

Methods: Human immortalised Schwann cells were stably transfected with PMP22 and a biotin ligase (BioID2) tag 
for labelling and identification of PMP22 proximal proteins using mass spectrometry. 

Results: Mitosis was reduced in PMP22 transfected cells compared to controls, with the PMP22 fusion protein 
concentrated in cytoplasmic aggregates and at the plasma membrane. Addition of NRG1 and forskolin to cultures 
lead to upregulation of myelination potential markers in control cells, but there were more variably expressed in 
PMP22 transfected cells. Using BioID2, >200 proteins were identified in the proximity of overexpressed PMP22 that 
were undetected in control pull-downs, including integrins alpha-2 and alpha-7, which play a role in myelination via 
interactions with the extracellular matrix. 

Conclusions: Over expression of PMP22 at the plasma membrane may alter the ability of integrins to bind to the 
extracellular matrix, which may in part explain dysregulated myelination seen in CMT1A. Identification of proteins 
in proximity of overexpressed PMP22 has generated insights into potential pathological mechanisms associated 
with CMT1A. Future work aims to determine whether these proteins represent targets for therapy design aimed at 
promoting degradation and enhanced trafficking of PMP22.

Acknowledgement: Supported by the RJAH Orthopaedic Institute (RPG193).
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#1157 TDP-43 pathology induces CD8 T cell activation through cryptic epitope recognition

Shahab Chizari1,†, Matteo Zanovello2,†, Steven Kong1, Vidur Saigal1, Anna-Leigh Brown2, 
Valentina Turchetti2, Luca Zampedri2, Iwona Skorupinska2, Giacomo Maria Minicuci3, 

Francesca Paron4, Paola Tonin5, Giulia Marchetto5, Ziyi Li6, Jennifer M. Colón-Mercado7, Dario Dattilo2, 
Simone Barattucci2, Ariana Gatt2, Andy Qi6, Michael Ward6,7, Len Petrucelli8, Maurizio Romano9, 

Gaetano Vattemi5, Emanuele Buratti4, Andrea Malapsina2, Ashirwad Merve2, Pedro M Machado2,10, 
Gianni Soraru3, Pietro Fratta2,11,*, Ning Jiang1,12,13,14,15,16,*

1 Department of Bioengineering, University of Pennsylvania, Philadelphia, USA; 2 Department of 
Neuromuscular Diseases, UCL Queen Square Institute of Neurology, University College London, 

London, UK; 3 Padua Neuroscience Centre, University of Padua, Padua, Italy; 4 International Centre 
for Genetic Engineering and Biotechnology; 5 Department of Neurosciences, Biomedicine and 

Movement Sciences, University of Verona, Italy; 6 Center for Alzheimer's and Related Dementias, 
NIH; 7 National Institute of Neurological Disorders and Stroke, NIH, Bethesda, MD, USA; 8 Mayo 

Clinic College of Medicine and Science, Mayo Clinic, USA; 9 Department of Life Sciences, University 
of Trieste, Italy; 10 NIHR University College London Hospitals Biomedical Research Centre; 11 The 

Francis Crick Institute, London, UK; 12 Penn Institute for Immunology and Immune Health, University 
of Pennsylvania, Philadelphia; 13 Center for Cellular Immunotherapies, University of Pennsylvania, 

Philadelphia; 14 Abramson Cancer Center, University of Pennsylvania, Philadelphia, USA; 15 Institute 
for RNA Innovation, University of Pennsylvania, Philadelphia, USA; 16 Penn Center for Precision 

Engineering for Health, University of Pennsylvania, Philadelphia, USA

Introduction: Aggregation and nuclear depletion of the RNA binding protein TDP-43 are crucial pathological 
features of amyotrophic lateral sclerosis (ALS) and inclusion body myositis (IBM). The loss of TDP-43 nuclear 
function results in the aberrant inclusion of cryptic exons in mRNA transcripts, leading to the expression of de novo 
proteins. Clonally expanded and highly differentiated CD8+ T cells have been observed in individuals with TDP-43 
proteinopathies. However, the target antigens mediating T cell activation have remained elusive. 

Objectives: Here, we investigate whether the de novo proteins induced by aberrant cryptic splicing due to TDP-43 
nuclear loss can act as neo-antigens.

Methods: RNA-sequencing, immunohistochemistry and proteomics were used to identify TDP-43 cryptic peptides 
and immune gene enrichment in patient samples. TetTCR-SeqHD, a high-throughput and multidimensional single 
T cell profiling approach, was used to characterize the specificity, clonality and activation of T cells.

Results: We detect the HDGFL2 cryptic peptide and multiple other TDP-43 cryptic exons in IBM skeletal muscle, 
where their presence correlates with enrichment of T cells and MHC-I antigen presentation. Furthermore, we identify 
epitopes from HDGFL2 and IGLON5 cryptic peptides which are recognized by clonally expanded and functionally 
differentiated CD8+ T cells in ALS and IBM Patients. Finally, we demonstrate that T cells engineered to express the 
identified TCRs can activate in response to the cryptic peptides and are able to kill TDP-43 deficient cells. 

Conclusions: This work identifies for the first time specific T cell antigens in ALS and IBM, directly linking 
adaptive immune response to TDP-43 pathology.
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#1145 Muscle involvement in women carrying pathogenic DMD gene variants: a 6.5-year 
follow-up study

Zhe Lyu1 MD, Nanna Scharff Poulsen1 MD, Heini Joensen1 MD, Freja Fornander1 MD, 
Tuva Åsatun Solheim1 MD, John Vissing1 MD DMSci

1 Copenhagen Neuromuscular Center, Rigshospitalet, University of Copenhagen, 2100 Copenhagen, 
Denmark 

Introduction: Women carrying pathogenic DMD gene variants can develop muscle affection, such as muscle 
weakness and fat replacement. The long-term progression of the muscle involvement is unknown.

Objectives: This study investigates the 6.5-year changes in muscle function and -fat fraction in women carrying 
pathogenic DMD gene variants, to enhance our understanding of disease progression and its natural history.

Methods: Muscle structure and -function were investigated at baseline and after 6.5 years in 34 women carrying a 
pathogenic DMD gene variant (20 predicted to confer Duchenne Muscular Dystrophy (DMD), 14 Becker Muscular 
Dystrophy (BMD)). After a clinical evaluation, muscle fat fraction was assessed using Dixon MRI, muscle strength 
with isokinetic dynamometry, and muscle biomarkers with blood samples for creatine kinase and myoglobin.

Results: Muscle fat fraction in the lower back, thigh, and calf increased significantly over 6.5 years. The average 
increases were generally less than 2%, but some carriers with significant baseline abnormalities experienced a more 
substantial increase in fat fraction, reaching as high as 31%. Although overall disease progression did not differ 
significantly between DMD and BMD carriers, all women who showed rapid progression were DMD carriers. Small 
but significant changes occurred in muscle strength and biomarkers.

Conclusions: The progression of muscle involvement in women carrying pathogenic DMD gene variants is generally 
slow. However, those with severe baseline abnormalities on MRI—often associated with a lower age of symptom 
onset—experience a more rapid progression of muscle fat fraction, suggesting that baseline MRI findings could help 
predict future disease progression in this population.
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#1121 Implications of the central hinge on microdystrophin gene therapy

Xiufang Pan,1, Yongping Yue1, Nalinda B. Wasala, Lakmini P. Wasala, Keqing Zhang, Matthew J. Burke, 
Dongsheng Duan1

1 Department of Molecular Microbiology and Immunology, School of Medicine, University of Missouri, 
Columbia, MO 65212

Introduction: Several microdystrophins are in clinical trials to treat Duchenne muscular dystrophy.  The full-length 
dystrophin protein has four hinges (H1, 2, 3, and 4).  All microdystrophin contains H1 and 4.  Some microdystrophins 
carry an additional central hinge (H2 or 3).  However, the functional implication of the central hinge is unknown. 

Objectives: This study aims to determine whether including a central hinge in microdystrophin influences the 
therapeutic outcome in the mdx mouse model.  

Methods:  Two microdystrophins were engineered.  They are identical except that one has a central hinge and 
the other does not.   Microdystrophins were packaged in AAV9 and delivered to 2.5-m-old mdx mice via the tail 
vein at 4E+14 vg/kg.  Four months after the AAV injection, we evaluated microdystrophin expression, AAV vector 
genome copy number, ECG, forelimb grip strength, serum CK, and histology and function of the tibialis anterior 
(TA) muscle.  

Results: Both vectors resulted in saturated microdystrophin expression and equivalent vector genome copy numbers 
in the TA muscle and heart.  Both vectors also yielded similar improvement in serum CK, grip strength, and TA 
muscle histology and force.  However, the one without the central hinge showed better protection against eccentric 
contraction-induced damage in the TA muscle.  Further, this vector significantly reduced tachycardia.

Conclusions: Our results suggest that the central hinge is not necessary for microdystrophin function.  Removing 
the central hinge may have a beneficial effect. 
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#1094 Unraveling Biomarkers for Postural Orthostatic Tachycardia Syndrome (POTS): A 
Proteomics-Driven Discovery

Taekyung Ryu1, Brittany Adler1, Chan-hyun Na1, and Tae Chung1

1 Johns Hopkins University

Introduction: Postural Orthostatic Tachycardia Syndrome (POTS) is a debilitating autonomic disorder characterized 
by excessive heart rate increase upon standing. Despite its clinical significance, reliable biomarkers for diagnosis 
and prognosis remain unidentified. Advances in proteomics provide a promising avenue for discovering novel 
biomarkers to enhance diagnostic accuracy and therapeutic targeting.

Objectives:
1.	 Measure serum neurofilament light chain (NfL) levels in post-COVID POTS patients compared to healthy con-

trols.
2.	 Identify potential protein biomarkers for POTS using unbiased quantitative proteomics.

Methods: Serum NfL levels were quantified in 22 healthy individuals and 43 post-COVID POTS patients using 
Simoa® Assay Kits. For proteomics analysis, serum from 9 POTS patients and 9 controls was analyzed via high-
resolution liquid chromatography-mass spectrometry (LC-MS/MS) with TMT-based quantification. Differential 
protein expression was assessed using bioinformatics analysis.

Results: Post-COVID POTS patients had significantly elevated age-adjusted NfL percentiles, with higher proportions 
in the 50th-75th and 75th-90th percentiles. NfL levels correlated with total COMPASS-31 scores. Proteomics 
analysis identified 31 differentially abundant proteins, primarily associated with actin filaments, immune response, 
and inflammation. Weighted Gene Co-Expression Network Analysis revealed key proteins strongly correlated with 
POTS diagnosis and symptom severity.

Conclusions: This study identifies novel candidate biomarkers for post-COVID POTS, shedding light on underlying 
pathophysiological mechanisms. Further validation studies are necessary to assess their diagnostic and prognostic 
potential, paving the way for biomarker-driven precision medicine for this often-overlooked condition.
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III. Therapeutic Interventions and Outcome Measures
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#1276 Revisiting Treatment Efficacy: A Case of Fibroblast Growth Factor Receptor 3 
Autoantibody Associated Small Fiber Neuropathy Demonstrating a Dose-Dependent 

Response to Intravenous Immunoglobulin

A. Taglietti1, A. Wannon4, A. Zweig2, J. Kopel3, Y. Al-Khalili5 

1 MedStar Georgetown University Hospital; 2 MedStar Georgetown University Hospital; 3 MedStar 
Georgetown University Hospital; 4 MedStar Georgetown University Hospital; 5 MedStar Georgetown 

University Hospital

Introduction/Objectives: Small fiber neuropathies (SFN) are cryptogenic in 25 - 50% of cases. However, recent 
data suggests 44% - 55% of cryptogenic SFN is associated with specific auto-antibodies. In particular,  Fibroblast 
Growth Factor Receptor 3 (FGFR-3) antibody is strongly associated with SFN, with a 94.7% positive predictive 
value. Current data on the efficacy of intravenous immunoglobulin (IVIG) on FGFR-3 positive SFN has been limited 
and inconsistent. We present a case of a patient with SFN with positive FGFR3 antibody serology, highlighting the 
distinct clinical phenotypes of SFN, the importance of antibody testing, and treatment considerations. 

Methods: A retrospective chart review and review of relevant literature were performed.

Results: A 42-year-old female with a history of concussion, IBS, PCOS, L5-S1 laminectomy, migraine, DVT, positive 
ANA presents with chronic neuropathic symptoms dating back to 2006, initially triggered by a presumed dengue 
fever infection. She reported episodic facial pain, constant limb paresthesia, and autonomic features including 
tachycardia and dizziness. NCS/EMG was done in 2021 and 2023 on all extremities, which were normal. Lab work-
up revealed FGFR3 antibody positivity. In 2020, a skin biopsy confirmed SFN with reduced epidermal nerve fiber 
density. IVIG therapy was initiated with 2 gm/kg with partial relief of pain, numbness, and autonomic symptoms 
initially, and reductions in subsequent doses (1 gm/kg monthly) led to symptom exacerbation.

Conclusions: There remains limited and conflicting data regarding the treatment of FGFR3 autoantibody-associated 
SFN.  In our case, we saw a dose-dependent response to IVIG across neuropathic domains, including autonomic 
symptoms.
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 #1275 Comparative Evaluation of Clinical Outcome Measures in Inclusion Body Myositis 
Based on NT5c1A Antibody Serology Status

Wencel M1, Hernandez I1, Goyal N1, Carbunar O2, Freimer M3, Dimachkie M4, Quinn C5, Lloyd T6, 
Mohassel P6, Weihl C7, Shaibani A8, Wang L9, Chahin N10, Amato A11, Wicklund M12, Dixon S12, Shieh P13, 

Herbelin L14, Barohn R14, Tawil R15, Ciafaloni E15, Mozaffar T1 and INSPIRE-IBM Study Group

1 University Of California, Irvine, Irvine, CA; 2 University of Miami, Miami, FL; 3 Ohio State University, 
Columbus, OH; 4 University of Kansas Medical Center, Kansas City, KS; 5 University of Pennsylvania, 
Philadelphia, PA; 6 Johns Hopkins, Baltimore, MD; 7 Washington University, St. Louis, MO; 8 Nerve 
and Muscle Center of Texas, Houston, TX; 9 University of Washington, Seattle, WA; 10 Oregon Health 

& Science University, Portland, OR; 11 Brigham and Women's Hospital, Boston, MA; 12 University 
of Colorado, Denver, CO; 13 University of California, Los Angeles, Los Angeles, CA; 14 University of 

Missouri-Columbia, Columbia, MO; 15 University of Rochester Medical Center, Rochester, NY

Introduction: Inclusion Body Myositis (IBM) is the most common acquired muscle disease in individuals over age 
40. Characterized by progressive, asymmetric muscle weakness, IBM leads to significant impairment in mobility 
and daily functioning. The underlying mechanisms and progression of IBM remain incompletely understood. One 
biomarker of interest is the presence of NT5c1A antibodies. Previous studies in small patient cohorts have shown 
that seropositivity for NT5c1A antibodies is associated with more severe clinical manifestations. However, larger-
scale studies are needed to further characterize the impact of NT5c1A seropositivity.

Objectives: To evaluate the association between NT5c1A antibody seropositivity and how it specifically impacts 
functional and physical performance in a large cohort of IBM patients.

Methods: INSPIRE-IBM is an ongoing, 2-year prospective observational study with 150 patients enrolled across 13 
centers. Data have been collected at Baseline, Month 6, and Month 12, with Month 18 visits currently underway. 
Assessments include Manual Muscle Testing (MMT), Timed Up and Go (TUG), IBMFRS, SIFA, and NIH-PROMIS 
Physical Function questionnaire. 

Results: Currently data collection for Baseline through Month 12 visits has been completed. Month 18 visits are 
scheduled for completion prior to the upcoming conference. Subsequent analyses will examine the relationship 
between NT5c1A serostatus and longitudinal changes in both functional assessments and patient-reported measures 
over the 18-month period.

Conclusions: Preliminary findings suggest that NT5c1A-seropositive patients experience more rapid functional 
decline and greater disease burden. We hypothesize that our data will reinforce this trend, providing evidence of 
increased disease severity in this subgroup.
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#1267 Are muscle size and quality, assessed by muscle MRI, changed in patients with 
Generalized Myasthenia Gravis

Anna Slipsager1, BSc, Mads Peter Godtfeldt Stemmerik1, MD, John Vissing1, MD, DMSc

1 Copenhagen Neuromuscular Center, Department of Neurology, Copenhagen University Hospital, 
Rigshospitalet, Copenhagen, Denmark.

Introduction: Myasthenia gravis (MG) is an auto-immune disease caused by autoantibodies targeting proteins in the 
neuro-muscular junction. Patients experience weakness and increased fatiguability of skeletal muscles. Continuous 
damage to the neuromuscular junction might mimic denervation in which muscle atrophy and fat replacement is 
found on MRI. In MG MRI has been used to show increased volume and increased fat replacement of eye muscles 
compared to healthy controls, but no study has investigated other muscles throughout the body. 

Objectives: The aim of this study is to characterize whole-body muscle abnormalities in patients with Generalized 
Myasthenia Gravis using MRI and correlate these with validated clinical scales. 

Methods: The participants with Myasthenia Gravis will be examined using 1) Whole-Body MRI, 2) clinical evaluation 
of weakness and fatiguability and 3) a questionnaire on activities of daily living. MRI findings will be compared to 
age, sex, and BMI matched healthy volunteers. 

Results/Conclusions: While MG is currently thought of as a treatable, reversible disease this study could provide the 
first evidence of irreversible muscle damage. The study is approved by the ethics committee and the recruitment is 
set to start in July. Results will be presented at the meeting.
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#1264 Nutritional and Swallowing Assessment in Patients with Myotonic Dystrophy Type 1: 
A Cross-Sectional Study

A. Barp1, S. Maurone2, J. Lops2, A. Zanolini2, M. Nani2, A. Lizio2, V. Sansone2

1 The NEMO Center in Trento, Ospedale Riabilitativo Villa Rosa, Azienda Provinciale per i Servizi 
Sanitari (APSS), Pergine Valsugana, Italy; 2 The NEMO Center in Milan, Neurorehabilitation Unit, 

University of Milan, ASST Niguarda Hospital, Milan, Italy. 

Introduction: Myotonic dystrophy type 1 (DM1) is a multisystemic genetic disorder characterized by muscle 
weakness, myotonia, and progressive involvement of respiratory, metabolic, and gastrointestinal systems. Dysphagia 
and malnutrition are common but often under-recognized features.

Objectives: This study aimed to evaluate the nutritional status, feeding characteristics, and swallowing difficulties in 
a cohort of patients with DM1, to better understand their clinical needs and guide multidisciplinary management.

Methods: We analyzed data from 47 patients with genetically confirmed DM1. Parameters included BMI, the 
Malnutrition Universal Screening Tool (MUST), the Eating Assessment Tool (EAT-10), need for mealtime assistance, 
food consistency modifications, cough reflex during meals, and deambulation.

Results: The cohort had a mean age of 43.2 years and was 57% female. Malnutrition risk was identified in 17% 
of patients (MUST ≥ 2), with 10 individuals classified as underweight (BMI < 18.5). Swallowing difficulties were 
prevalent: 34% had an abnormal cough reflex during meals and 34% scored ≥3 on EAT-10, suggesting dysphagia. 
Only 6 patients required assistance during meals. Despite these findings, most patients consumed normal-texture 
foods, and only 3 required modifications. All patients maintained independent ambulation.

Conclusions: Patients with DM1 frequently present with subtle signs of dysphagia and malnutrition, despite 
preserved ambulation and minimal visible feeding impairments. Routine screening with tools like EAT-10 and 
MUST is essential to identify at-risk individuals and initiate timely dietary and rehabilitative interventions.
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#1254 Dose-Finding Safety and Tolerability Study of Clenbuterol in Facioscapulohumeral 
Muscular Dystrophy (FSHD)

Rebecca Clay1, Michaela Walker1, Leann Lewis2, Brianna Brun, Seth Friedman3, Leo Wang4, Rabi Tawil2, 
Stephen Tapscott5, Jeffrey Statland1

1 University of Kansas Medical Center; 2 University of Rochester Medical Center; 3 Seattle Children’s 
Hospital, Seattle; 4 University of Washington; 5 Fred Hutchinson Cancer Center

Introduction: FSHD is a progressive muscle disorder with no FDA-approved treatments, caused by de-repression 
of the DUX4 gene. In Preclinical trials clenbuterol inhibited DUX4 activity in FSHD muscle cells and has anabolic 
effects on muscle tissue.

Objective: To determine the optimal dose of clenbuterol that is safe, well-tolerated, reduces DUX4 activity, and 
increases muscle volume in FSHD patients.

Methods: This 6-month, non-randomized, open-label trial, part of the NIH Wellstone Study, involves 30 genetically 
confirmed FSHD patients at three sites. Participants receive escalating doses of clenbuterol (20 mcg, 40 mcg, 60 
mcg) orally twice daily. Primary endpoints are safety and tolerability. Secondary endpoints include changes in MRI, 
molecular markers, and functional biomarkers.

Expected Results: Identify the maximum tolerable dose, potential side effects, and preliminary efficacy signs.

Conclusions This study will help define the maximum tolerated dose of clenbuterol in FSHD and provide early 
insights into its therapeutic potential, informing the design of future randomized trials.
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#1253 Altered corticospinal excitability in Myotonic Dystrophy Type 1: a neural mechanism 
of fatigue?

K.M. Kelly1, A. Ketabforoush1, B. Kraus1, G. Dorsey1, J. Levy1, M. Deutschman1, J. Mills1, B.C. Clark2, 
W.D. Arnold1 

1 University of Missouri, Columbia, MO; 2 Ohio University, Athens, OH

Introduction: Fatigue is debilitating in adults with Myotonic Dystrophy Type 1 (DM1), yet neural mechanisms of 
fatigue remain poorly understood. This knowledge gap limits development of targeted interventions to reduce 
fatigue.

Objectives: Compare indices of corticospinal excitability in adults with DM1 versus 
healthy controls and explore its relationship with perceived fatigue and fatigability. 

Methods: Patients with DM1 and age/sex-matched healthy controls (HCs) are enrolled. Participants complete 
fatigue-related patient reported outcomes and fatigability test. Transcranial magnetic stimulation is delivered via 
double cone coil over motor cortex with motor evoked potentials (MEPs) recorded from vastus lateralis. MEPs 
elicited at 130% Active Motor Threshold for 10%, 30%, 50%, 70% maximum voluntary isometric contraction 
(MVIC) in non-fatigued state. All measurements repeated after standardized fatiguing protocol. Due to currently 
small sample size, data analyzed via descriptive statistics, and patterns of MEP modulation visually inspected for 
relationship with fatigue measures.   

Results: Three adults with DM1 (age range 39-47, 2F/1M) and one healthy control (45F) have 
completed the study. At all percent MVICs in non-fatigued and fatigued state, DM1 MEPs were 
lower than HCs. Also, DM1 MEPs exhibited altered modulation at increasing levels of effort 
compared to HCs. Combined effect of low MEPs and altered modulation may impact fatigue.  

Conclusions: Preliminary data suggest that adults with DM1 may exhibit reduced magnitude and altered modulation 
of corticospinal excitability compared to a healthy control. These differences could be relevant to fatigue in DM1, but 
conclusions remain tentative given limited sample size. Enrollment is ongoing; updated results will be presented.
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#1251 Whole-body Electrical Muscle Stimulation Exercise as an Alternative Exercise 
Paradigm Promoting Functional Improvement in Adults with Myasthenia Gravis

D. Vorkink1, M. Currence2, S. Sasidharan2, A. Ketabforoush1, V. Oberoi1, A. Davis1, M. Pasnoor2, 
W.D. Arnold1, K.M. Kelly1

1 Columbia, MO; 2 Kansas City, KS

Introduction: Patients with Myasthenia Gravis (MG) experience fatigability and muscle weakness that impact 
physical function. Exercise can improve physical function in MG, but traditional strengthening and aerobic exercise 
can be difficult for this population to tolerate.

Objectives: To investigate the effects of whole-body electrical muscle stimulation plus exercise (WB-EMS Exercise) 
on measures of fatigue, function, and NMJ transmission in adults with MG.

Methods: Enrolled participants completed a 4-week exercise intervention using a commercially available WB-
EMS system (10-12 exercises performed in 20 minutes at mild to moderate intensity, 2x/week; stimulation levels 
were tailored to individual responses). Pre-test and post-test measures were taken 2-4 days before and after the 
intervention period using the following tests: Fatigue Severity Scale (FSS), Six-minute Walk Test (6MWT), Arm 
Movement Test (AMT), Quantitative Myasthenia Gravis (QMG), and Single Fiber Electromyography of the vastus 
lateralis (SFEMG). Paired t-tests were used to analyze differences between pre-test and post-test measures.

Results: Six participants have enrolled and completed the study (age range 21-77, 3M/3F). Trends toward 
improvement were observed in perceived fatigue (FSS), arm endurance (AMT), and neuromuscular junction 
transmission (SFEMG). Statistically significant increases occurred in walking endurance (6MWT). QMG scores 
were stable but may have been confounded by testing order differences between pre-test and post-test. 

Conclusions: WB-EMS Exercise may modify fatigue and NMJ function in adults with MG and improve physical 
function. Results suggest that WB-EMS Exercise is an effective and tolerable alternative to traditional exercise. 
Recruitment and data collection are ongoing. Updated results will be presented.
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#1249 COMBINED USE OF ZILUCOPLAN AND RITUXIMAB FOR ACETYLCHOLINE 
RECEPTOR ANTIBODY POSITIVE (ACHR+) GENERALIZED MYASTHENIA GRAVIS

Arjun Seth, MD, Meghana Shownkeen, MD

Introduction/Objectives: Zilucoplan was developed as therapy for treatment refractory cases of AChR+ generalized 
myasthenia gravis. There is no data on combined use of zilucoplan (a macrocyclic peptide C5 inhibitor) and rituximab 
(chimeric anti-CD20 monoclonal antibody). We report a case of refractory generalized myasthenia gravis in which 
zilucoplan and rituximab were used in combination to better manage myasthenia symptoms. 

Methods: CASE REPORT

Results: A 23-year-old woman with AChR+ myasthenia gravis since age 17 status post thymectomy was on 
eculizumab every 2 weeks with breakthrough symptoms within 5 days of her infusions. Her initial AChR antibody 
titer was 475nmol/L. She was trialed on efgartigimod for 2 cycles, but developed myasthenia exacerbations that were 
responsive to plasma exchange. She received one cycle of rituximab 1g IV x 2. AChR titers dropped to 263.8 nmol/L. 
She remained symptomatic (MG-ADL > 6), restarted eculizumab with prednisone and mycophenolate mofetil. 
After 3 months, she transitioned to ravulizumab; 6 weeks later, she had a myasthenia exacerbation that responded 
to plasma exchange. She resumed eculizumab, continued to have breakthrough symptoms, and 2 months later 
was started on zilucoplan. However, she continued with intermittent breakthrough weakness, requiring plasma 
exchange. Rituximab 1g IV x 2 every 6 months was initiated, mycophenolate was stopped, and prednisone was 
reduced. She had less myasthenia symptom fluctuation and improvement of MG-ADL to 2. 

Conclusions: This case demonstrates combination therapy of a C5 peptide inhibitor and a CD20 monoclonal 
antibody as a possible treatment strategy to better manage the clinical symptoms of refractory myasthenia gravis
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#1248 Masseter Muscle Volume is Associated with Disruptions in Cerebral White Matter 
Integrity and Motor Endpoints in Myotonic Dystrophy Type 2

Diana A. Madrid Fuentes MS1, Maximus Ambartsoumian1, Ashley A. Weaver PhD1, M. Constance 
Linville BS2, Peggy Nopoulos MD3, and Araya Puwanant MD, MS2

1 Department of Biomedical Engineering, Wake Forest University School of Medicine, USA; 
2 Department of Neurology, Wake Forest University School of Medicine, USA; 3 Department of 

Psychiatry, University of Iowa, Iowa City, USA.
 
Introduction: Myotonic dystrophy type 2 (DM2) affects both muscle and brain but collecting concurrent MRIs is 
not always feasible. 

Objectives: To examine masseter volume (MV) as a proxy of disease severity of brain and, opportunistically, 
muscle in DM2. 

Methods: From T1-MPRAGE brain MRIs, bilateral MV was manually segmented. MV was divided by lean body 
mass (MVLBM) estimated using the James formula. Diffusion tensor imaging parameters (fractional anisotropy 
[FA], and radial diffusivity [RD]) were measured as indicators of cerebral white matter (WM) integrity. FA is an 
index (0-1) of non-uniform movement of water molecules (higher values represent well-organized WM), while RD 
represents diffusion rates (lower values represent healthier WM). MV and MVLBM between  DM2 and controls were 
compared using linear regression. FA, RD and motor endpoints were correlated with MVLBM (Pearson correlation, 
r); significant p-values at an FDR rate of 5%.

Results: Compared to controls (n=24, age 60±8yrs, 63% female), DM2 participants (n=35, 58±8yrs and 51% 
female) showed smaller MV (mean difference, 3.79cm3 p-val=0.037) and MVLBM (0.082cm3/kg, p-val=0.0032). 
These differences remained significant after age and sex adjustments (MV p-val=0.0024, MVLBM p-val=0.0009). 
MVLBM was associated with lower FA (r=0.39, p-val=0.021), higher RD (r=-0.37, p-val=0.027), short physical 
performance battery (SPPB; r=0.51, p-val=0.0019), 6-minute walk test (6MWT; r=0.50, p-val=0.003), step test 
(r=0.48, p-val=0.007), grip strength (r=0.42, p-val=0.014), and pinch test (r=0.54, p-val=0.001). The SPPB, 
6MWT, step test, and pinch test remained associated with MVLBM after adjusting for age. 

Conclusions: Our data suggests that masseter size is reduced in DM2, and this measure correlates with white 
matter pathology and motor function.
Funding: This study was supported by the NINDS Career Development Award (K23 NS125110) to AP. Additional 
support was provided by the Myotonic Dystrophy Foundation to DAMF.
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#1242 Impact of Exon-Skipping Therapy in Ambulatory and Non-Ambulatory Duchenne 
Muscular Dystrophy: Real-World Evidence from a Specialty Center

M. Lee1, A. Yaworski2, T. Duong1, J. Low1, R. Gee1, K. Watson1, J. Guzman1, M. Buu1, B. Kaufman1, 
J. Klotz1, J. Day1, C. Tesi Rocha1 

1 Stanford University, Stanford, CA; 2 University of Ottawa, Ottawa, CAN

Introduction: Duchenne muscular dystrophy (DMD) is a leading cause of progressive muscle weakness in males, 
typically presenting in early childhood. Without treatment, boys often lose ambulation between ages 9 and 12 and 
may develop cardiac and respiratory complications, resulting in early mortality. Mutations in the dystrophin gene 
between exons 45 and 53 account for nearly half of DMD cases. Exon-skipping therapies can restore the reading 
frame, enabling production of a partially functional dystrophin protein. Three exon-skipping drugs—eteplirsen, 
golodirsen, and casimersen—are FDA-approved in the United States.

Objectives: This study aimed to retrospectively evaluate multisystem outcomes—motor, pulmonary, and cardiac—
in patients with DMD amenable to exon 45, 51, or 53 skipping, treated at Stanford Children’s Hospital, and to 
compare outcomes to natural history data.

Methods: A retrospective chart review was conducted on 21 patients with genetically confirmed DMD amenable 
to exon 45, 51, or 53 skipping. Eleven received eteplirsen, six received golodirsen, and four received casimersen. 
Clinical data including ambulatory status, 10-meter walk time, forced vital capacity (FVC), and cardiac ejection 
fraction were collected and analyzed over 5 to 10 years. Outcomes were compared with published natural history 
cohorts.

Results: Fourteen patients were ambulatory at treatment initiation; eight remained ambulant at follow-up. Six lost 
ambulation between ages 10 and 13, suggesting a delayed decline. Pulmonary function was preserved or declined 
more slowly; about half maintained stable FVC. Cardiac function remained stable, with 48% maintaining ejection 
fraction >55%.

Conclusions: This real-world cohort supports previous findings that exon-skipping therapies slow functional decline 
and demonstrate sustained benefit over long-term treatment.
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#1237 Assessment of perceived physical fatigability in spinal muscular atrophy using the 
SMA EFFORT

Rafael Rodriguez-Torres, PT, DPT, PCS1,2,3, Cara H. Kanner, PT, DPT, PCS1,3, Michael Lutzker BA1, 
Thomas Corbeil, MPH4, Melanie M. Wall, PhD4, Jacqueline Montes, PT, EdD, NCS1 

1 Departments of Rehabilitation and Regenerative Medicine and 2 Neurology at Columbia University 
Irving Medical Center, Department of Biobehavioral Sciences, Teacher’s College; 3 Columbia 

University; 4 Mental Health Data Science in the Department of Psychiatry, Columbia University 

Introduction: Fatigability is a persistent feature of SMA not captured using existing patient-reported measures.1 
Attempts to quantify fatigability lack specificity and standardization.2 With the advent of disease-modifying 
therapies (DMTs) and anticipated availability of adjuvant treatments with distinct biological targets, an improved 
method to capture experienced fatigability is needed.3

Objectives: Assess experienced fatigability using the revised SMA EFFORT in a diverse cohort of individuals with 
SMA. 

Methods: Participants (N=88) with SMA (≥12 years) completed the SMA EFFORT and self-reported clinical 
characteristics. The scale asks participants to rate their fatigability (5-point Likert scale) while performing specific 
activities in the past 30 days. Overall and subscale fatigability scores were generated. Regression examined 
associations with current function and treatment. 

Results: Mean age was 36.9 years (range: 13-78) and 53% were female. Participants were non-sitters (29.5%), 
sitters (41.0%) and walkers (29.5%). More activities were endorsed by walkers (21.0±2.7), followed by sitters 
(15.8±3.3), and non-sitters (10.9±3.4). DMT was reported by 81/88 individuals, with three reporting dual 
treatment. Non-sitters reported greater overall fatigability than sitters and walkers, p<.0001. Walkers reported 
greater fatigability in the mobility subscale, p<.0001, while non-sitters had greater fatigability in the ADL and 
postural control subscale(s), p<.01. Participants on risdiplam (54.5%) reported greater fatigability than those on 
nusinersen (34.1%), p=0.0185, without controlling for additional factors. 

Conclusions: Individuals with SMA experience fatigability during daily activity that is captured using the SMA 
EFFORT. Ongoing work will further validate the scale and evaluate its sensitivity to change, establishing it as a 
valuable tool for clinical management and research.
Acknowledgements: This work was supported by the Neuromuscular Study Group and through the Cure SMA 
PNCRN infrastructure grant. 

References:
1.	 Rodriguez-Torres RS, Uher D, Gay EL, et al. Measuring Fatigue and Fatigability in Spinal Muscular 
Atrophy (SMA): Challenges and Opportunities. Journal of Clinical Medicine 2023;12:3458.
2.	 Rodriguez-Torres R, Montes J. Fatigue and Fatigability in Spinal Muscular Atrophy; a Proposed 
Taxonomy to Enhance Assessment and Treatment. Muscle & nerve 2024.
3.	 Belter L, Peterson I, Jarecki J. Evaluating Perceived Fatigue within an Adult Spinal Muscular Atrophy 
Population. Neurol Ther 2023;12:2161-2175.
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#1236 Exploring the assessment of muscle volume as a potential biomarker for muscle 
targeted therapies in spinal muscular atrophy (SMA)

Cara H. Kanner1,2; Rafael Rodriguez-Torres1,2,3; Michael Lutzker1; Wei Shen4; Jacqueline Montes1

1 Departments of Rehabilitation and Regenerative Medicine, 3 Neurology,  and 4 Pediatrics at Columbia 
University Irving Medical Center; 2 Department of Biobehavioral Sciences, Teacher's College, Columbia 

University. 
 
Introduction: Myostatin inhibition is a promising therapy and has been shown to increase muscle mass and function 
in pre-clinical SMA models1 and improve function in non-ambulatory children with SMA2. While muscle volume3 
and quality has been studied in SMA4,5, its association with function in ambulatory SMA is not well described. 

Objectives: Explore the association of muscle volume with leg strength and function in ambulatory SMA. 

Methods: Muscle resonance imaging (MRI) assessed lower extremity muscle volume, using 5-mm-thick axial slices 
with sliceOmatic imaging software. The six-minute walk test distance in meters (6MWT), timed 10-meter walk/run 
test (10MWR) and 30-second sit to stand (30STS) assessed function. Hand-held dynamometry assessed strength of 
knee extensors/flexors and ankle plantarflexors/dorsiflexors. 

Results: Twenty-five individuals, mean age of 20.21 (9.13) years were included. The group was mostly female (64%), 
with treatment duration averaging 7.52 years (2.58). Though the group was ambulatory, a range of function was 
represented, with a median 6MWT distance of 400m(33-682) and 10MWR time of 7.18 seconds (3.20-21.28). Leg 
muscle volume was positively associated with 6MWT (r=.688, p<.001) and 30STS (r=.492, p=.015) and inversely 
associated with 10MWR (r=-.605, p=.001). There were no associations between leg muscle volume and strength. 
(p>.05). 

Conclusions: Leg muscle volume is associated with function in treated ambulatory SMA and may serve as a useful 
biomarker for muscle targeted therapies. This work provides foundational knowledge about muscle volume necessary 
to better understand the impact of myostatin-inhibitors. Future work will study muscle volume’s sensitivity to 
change over time and response to therapies. 
Acknowledgements: This work was supported by an investigator-initiated study sponsored by Genentech (ML44201). 

References
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 #1227 Motor Outcomes to Validate Evaluations in Pediatric Facioscapulohumeral muscular 
dystrophy (MOVE Peds): Protocol for an observational study

Michaela Walker1, Brianna Brun2, Russell Butterfield3, Rebecca Clay1, John Day4, Katy de Valle5, 
Katy Eichinger2, Seth Friedman6, Maya Hatch7, Jianghua He1, Natalie Katz8, Bohoon Lee2, 

Doris Leung9, Leann Lewis2, Katherine Mathews10, Carolina Tesi-Rocha4, Rabi Tawil2, Ian Woodcock5, 
Jeffrey Statland1 and the MOVE Peds Investigators and study teams of the FSHD CTRN.

1 University of Kansas Medical Center, Kansas City, KS; 2 University of Rochester Medical Center, 
Rochester, NY; 3 University of Utah, Salt Lake City, UT; 4 Stanford University School of Medicine, Palo 
Alto, CA; 5 Murdoch Children’s Research Institute and Royal Children’s Hospital Melbourne; 6 Seattle 

Children's Hospital, Seattle, WA; 7 University of California Irvine, Irvine, CA; 8 Duke University, 
Durham, NC; 9 Kennedy Krieger Institute, Baltimore, MD; 10 University of Iowa, Iowa City, IA

Introduction: FSHD severity and its impact on function are often more severe in children, and measurement tools 
must account for the effects of growth and maturation on motor function. Cross sectional studies have suggested 
an association between earlier onset and greater clinical severity. Prospective studies in early-onset FSHD have 
been limited by small numbers of sites and low ability to recruit and follow patients. While the adult FSHD field has 
coalesced around outcome measures (FSHD-COM, RWS, and qMRI), academic and industry experts agree there is 
an urgent need for data in pediatric FSHD.  

Objectives: The goal of this study is to hasten therapeutic development by validating outcomes and refining trial 
strategies for pediatric-onset FSHD, which is defined as onset of symptoms before the age of 18 years and includes 
approximately one fifth to a third of individuals with FSHD.

Methods: This prospective observational study will enroll 80 symptomatic, genetically confirmed pediatric FSHD 
participants (at least half meeting criteria for early-onset: facial weakness before 5, shoulder weakness before 10) 
over 24 months. Visits will occur every 6 months and collect history, exam, patient reported outcomes, functional 
motor performance (FSHD COM Peds, strength, and respiratory parameters), reachable workspace, and whole-
body MRI.

Results: We hypothesize that baseline features in qMRI will predict 24-month changes in FSHD-COM Peds or RWS. 
Funding has been provided by the NINDS, sites are being activated, and enrollment is has begun! 

Conclusion: Validating measures in children with FSHD will improve trial readiness. Outcomes that can span 
the lifetime would offer advantages for clinical trials, enable longitudinal studies, and support effective health 
monitoring in integrated lifespan care models.

Funders: National Institute for Neurological Disorders and Stroke
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#1226 Motor Outcomes to Validate Evaluations in Facioscapulohumeral muscular 
dystrophy (MOVE FSHD): Interim Baseline Data and Potential Predictors for FSHD

Michaela Walker1, Russell Butterfield2, Rebecca Clay1, John Day3, Stacy Dixon4, Katy Eichinger5, 
Bakri Elsheikh6, Seth Friedman7, Angela Genge8, Channa Hewamadduma9, Nicholas Johnson10, 

Peter Jones11, Doris Leung12, Leann Lewis6, Hanns Lochmuller13, Erin O'Ferrall9, William Martens6, 
Dennis Shaw8, Perry Shieh14, S Subramony15, Jaya Trivedi16, Leo Wang17, Matthew Wicklund18, 

Rabi Tawil5, Jeffrey Statland1 and the MOVE FSHD Investigators and study teams of the FSHD CTRN.

1 University of Kansas Medical Center, Kansas City, KS; 2 University of Utah, Salt Lake City, UT; 3 
Stanford University School of Medicine, Palo Alto, CA; 4 University of Colorado, Aurora, CO; 

5 University of Rochester Medical Center, Rochester, NY; 6 The Ohio State University Wexner Medical 
Center, Columbus, OH; 7 Seattle Children's Hospital, Seattle, WA; 8  McGill University & Montreal 

Neurological Institute, Montreal, CA; 9 Sheffield Teaching Hospital, Sheffield, UK; 10 Virginia 
Commonwealth University, Richmond, VA; 11University of Nevada Reno, Reno, NV; 12 Kennedy 

Krieger Institute, Baltimore, MD; 13 Children's Hospital of Eastern Ontario & Ottawa Hospital Research 
Institute, Ottawa, CA; 14 University of California Los Angeles, Los Angeles, CA; 15 University of Florida, 

Gainesville, FL; 16 University of Texas Southwestern Medical Center, Dallas, TX; 17 University of 
Washington, Seattle, WA; 18 University of Texas San Antonio, San Antonio, TX 

Introduction: The MOVE FSHD study aims to determine the predictive value of clinical and motor assessments, 
patient-reported outcomes, and imaging and tissue biomarkers on disease progression in FSHD. 

Objective: This prospective observational study will evaluate 450 FSHD participants over 24-months with 200 
participating in the MOVE+ sub-study.

Methods: Visits include physical examination, patient-reported outcomes, FSHD history, strength, timed functional 
tests (TFTs), and spirometry. Sub-study participants have additional biomarkers collected, including reachable 
workspace at each visit, whole-body MRI at Baseline and 12-months, optional muscle biopsy occurring at Baseline 
and (n=40) at 4-months, and optional wearable device every 6-months. 

Results: The MOVE FSHD study has enrolled >400 participants across 18 international sites: 100 are enrolled in the 
MOVE+ sub-study, ~30 are pediatric, and ~30 are non-ambulatory. TFTs, such as the 10-meter walk run (10mwr) 
and Timed Up and Go (TUG), correlate well with disease severity (>0.6), change from Baseline in 12-24-months. 
The current abilities scale (CAS), a patient-reported outcome, also has a strong correlation to disease severity and 
strength (>0.8), as well as a moderate correlation to function (>0.5). For every increase of 1 in the CAS, there is a 
change of .9 seconds in the 10mwr and can be used to help indicate clinically meaningful change over time. 

Conclusions: The MOVE FSHD study has improved our understanding of FSHD, impacted direct patient care, 
refined inclusion/exclusion criteria for clinical trials, as well as identified outcomes and biomarkers for FSHD. 
These outcomes can be used to indicate a clinically meaningful change and predict shifts in other measures.

Funders: Grants from FSHD Society, Friends of FSH Research, FSHD Canada, Avidity Biosciences, Dyne 
Therapeutics, and Hoffman-La Roche. 

References: Statland JM, Tawil R. Facioscapulohumeral Muscular Dystrophy. Continuum (Minneap Minn). 
2016;22(6, Muscle and Neuromuscular Junction Disorders):1916-31. Epub 2016/12/07. doi: 10.1212/
CON.0000000000000399. PubMed PMID: 27922500; PMCID: PMC5898965.
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#1219 Developmental Assessment Using the DP4 in Children with SMA Type 1

B.N. Brun1, B. Lee1, S.J. Mackenzie1, E. Ciafaloni1

1 University of Rochester Medical Center, Rochester, NY, USA

Introduction: Patients with Spinal Muscular Atrophy (SMA) have historically been described as having normal 
to above average intelligence. In the era of disease-modifying therapies, it has become apparent that a subset of 
patients have significant neurocognitive delays that are not adequately being assessed or managed.

Objectives: To examine performance across multiple developmental areas in children with SMA type 1 using the 
Developmental Profile 4 (DP4) assessment tool. 

Methods: The DP4 Parent Interview was administered to pediatric patients with SMA type 1 during their routine 
neuromuscular appointments. Pertinent clinical information was obtained via chart review. Data was analyzed 
using descriptive statistics. 

Results: Eight patients with SMA type 1 were evaluated: 3 were female, 6 received gene therapy, 3 were symptomatic 
at the time of dosing, 4 started add-on therapies after gene therapy, and 1 had a comorbid genetic neurodevelopmental 
disorder. In the physical domain, 2 were below average and 6 were delayed. In the adaptive behavioral domain, 2 
were average, 2 below average, and 4 delayed. In the social-emotional domain, 3 were average, 4 below average, and 
1 delayed. In the cognitive and communication domain, 2 were above average, 4 average, and 2 delayed. 

Conclusions: Delays in physical, adaptive behavioral, and social-emotional domains were identified in this 
cohort using the DP4, supporting the need for further studies on developmental outcomes and comprehensive 
developmental monitoring in SMA. We plan to expand screening via DP4 to all SMA patients and correlate with 
SMN2 copy number. 
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#1217 Enhancing Bulbar Assessment in Spinal Muscular Atrophy (SMA): A Rasch Analysis of 
the International Bulbar Assessment Tool (iBAT) Pilot Study

Sally Dunaway Young, PT, DPT1, Robert Muni Lofra, PT, PhD2, Katlyn Elizabeth McGrattan, PhD3, 
Richard Finkel, MD4, Sanchalee Khonde, MBBS, MPH1, Anna Mayhew, PhD, MCSP2, 

Emily Johnson, BSc5, Giorgia Coratti, TNPEE, MsC, PhD6 

1 Department of Neurology and Clinical Neurosciences, Stanford University, Palo Alto, CA, USA; 
2 The John Walton Muscular Dystrophy Research Centre, Newcastle University and Newcastle 

Hospitals NHS; Foundation Trust, Newcastle upon Tyne, UK; 3 Department of Speech-Language-
Hearing Sciences, University of Minnesota, Minneapolis, MN, USA; 4 Center for Experimental 

Neurotherapeutics, St. Jude Children’s Research Hospital, Memphis, TN, USA; 5 Department of Speech 
and Language Therapy, Great Ormond Street Hospital, London, UK; 6 Pediatric Neurology, Catholic 

University of Sacred Heart, Rome, Italy. 

Introduction: Individuals with SMA experience progressive bulbar weakness including deficits in swallowing, voice 
and articulation. Disease-modifying therapies are effective; however, standardized/validated bulbar outcomes 
evaluating multiple domains are unavailable. A multidisciplinary team developed a clinical bulbar function outcome, 
without specialized equipment/training, promoting international and interprofessional administration.  Consensus 
was reached on a 95-item bank. 

Objectives: To assess psychometric properties of iBAT to select bulbar items suitable to monitor disease, support 
management, and evaluate treatment. 

Methods: 235 responses were assessed using Rasch analysis to evaluate item thresholds, item/person fit, reliability 
and targeting. 

Results: iBAT was completed by 130 individuals (55%) and 105 caregivers (45%) with varying phenotypes and 
oral intake. 80 items were evaluated, yet only 15 (19%) had ordered thresholds, reflecting the need to simplify the 
response scale. Six items (8%) indicated misfitting responses and may not exhibit the intended bulbar construct. 
Overlap in item locations supports the need for item reduction. Reasonable item fit (mean=0.067; SD 1.97), good 
person fit (mean=0.159; SD 1.44), and reliability was good (Person Separation Index=0.93). For targeting, the item 
distribution revealed over measuring of weaker individuals and needing additional items for stronger individuals. 

Conclusions: The iBAT may be a useful measure of bulbar function in all individuals with SMA, and demonstrates 
encouraging psychometric properties; however, work is necessary to refine responses and address item fit/redundancy 
to enhance measurement precision/targeting.  This will promote advancement of assessing bulbar function in SMA 
internationally by health professionals, without specialized equipment/training, and lay a foundation towards 
providing evidence-based care. 

Acknowledgements: We gratefully thank the study participants and their families for their willingness to 
participate.  We thank the international SMA Consortium (PNCR-USA, SMA REACH-UK, SMA Telethon-Italy) 
and all clinicians who participated in the Bulbar Function in SMA Workshop.  We wish to thank Cure SMA and the 
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#1209 Inclusion Body Myositis Treatment with Celution Processed Adipose Derived 
Regenerative Cells

Heim, AJ1; Soder, R1; Bhavsar, D1; Russo, A1; Agbas, A1; Kosa, E1; Pasnoor, M1; Jawdat, O1; Varon, M1; 
Farmakidis, C1; Dimachkie, MM1

1 University of Kansas Medical Center, Kansas City University

Introduction: IBM is a progressive, debilitating disease leading to proximal and distal muscle weakness, most 
prominently in the quadriceps and finger flexors. The Celution 800/CRS System is a closed, automated system 
intended to digest adipose tissue to further extract, wash, and concentrate stromal stem cells intended for autologous 
reimplantation in a real-time bedside manner.

Objectives: The objective of this study is to assess in Inclusion Body Myositis (IBM) the safety of an autologous graft 
consisting of adipose-derived regenerative cells (ADRCs) derived from the Celution 800/CRS System. 

Methods: Nine IBM subjects were randomized 2:1 in blocks of 3 to late (Part 1) versus early (Part 2) ADRC autologous 
graft injections. We injected 30 million cells divided between 8 injections unilaterally: 2 sites in the flexor digitorum 
profundus and 6 sites in the quadriceps. We followed the subjects every 3-6 months for two years after ADRC 
injections for safety and efficacy measures. Subjects were considered to be treatment responders if they experienced  
no more than  2-point drop in IBMFRS score at 12 months compared to baseline.

Results: Subjects included 5 female and 4 male IBM patients with a mean age of 66.55 (range 61-74). The study-
related adverse events have been so far limited to transient mild to moderate side effects. Five of nine subjects were 
determined to be treatment responders at 12 months post treatment according to IBMFRS scores. 

Conclusions: ADRC intramuscular injections are safe and well-tolerated in IBM. While pilot data looks promising, 
a future study is needed to determine efficacy.
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#1204 Combining complement inhibition and antibody reduction in refractory AChR 
generalized myasthenia gravis (gMG)

Michaël C. C. Slama1, MD, PhD; David H. Weinberg2, MD; Amanda C. Guidon3 MD, MPH

1 Massachusetts General Hospital, Harvard Medical School, Boston, MA; 2 St. Elizabeth’s Medical 
Center, Tufts University School of Medicine, Boston, MA; 3 Massachusetts General Hospital, Harvard 

Medical School, Boston, MA

Introduction: Complement inhibition, B-cell depletion and FcRn blockade may each partially benefit patients 
with refractory AChR gMG.  To achieve remission or minimal manifestations, combining complement inhibition 
with either B-cell depletion or FcRn blockade provides a strategy to simultaneously target two aspects of MG 
pathophysiology: complement-mediated destruction of the post-synaptic membrane architecture and interaction 
of pathogenic antibodies with ACh receptors.

Objectives: To describe clinical outcomes and safety following combined therapy with a complement inhibitor and 
either rituximab or efgartigimod in 5 patients with treatment-refractory AChR gMG.

Methods: We identified 5 patients treated with this strategy by three physicians in outpatient neuromuscular 
clinics. We assessed gMG symptoms before and during combination treatment, using patient-reported (MG-ADL, 
MG-QOL15), composite (MGC) and objective (MG-MMT) scales.  

Results: Clinical improvements were seen in 3 patients (Pt#1: eculizumab+rituximab, Pt#2: ravulizumab+rituximab, 
Pt#3: zilucoplan+efgartigimod). No definite changes were seen in Pt#4 (ravulizumab+rituximab). Pt#5 
initially improved but later worsened (on eculizumab+rituximab, then zilucoplan+rituximab, then 
zilucoplan+efgartigimod). Responders had early-onset MG (ages 24, 36, 37 at onset) and longer disease duration 
(17, 30 and 14 years respectively) compared to nonresponders (56, 79 at onset; 6, 1.5 years disease duration 
respectively). All patients concomitantly received azathioprine, mycophenolate or cyclosporine; 4 also received 
prednisone. Pt#2 and Pt#3 developed localized herpes zoster infections. Pt#5 had a mild COVID infection. 

Conclusions: Combination of complement inhibition with either B-cell depletion or FcRn blockade may improve 
symptom control in some patients with treatment-refractory myasthenia. Additional studies are needed to better 
understand the safety and efficacy of this approach.
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#1201 Utility of Vagus and Phrenic Nerve Ultrasound in Patients with Motor Neuron Disease 
as a Potential Predictor of Disease Progression

M. Mamarabadi1, A. Geronimo2, Z. Simmons1 

1 Penn State Health Milton S. Hershey Medical Center, Hershey, PA, USA; 2 Penn State College of 
Medicine, Hershey, Pennsylvania, USA

Introduction: High-resolution ultrasound is a valuable non-invasive diagnostic tool in neuromuscular disorders 
including motor neuron disease (MND). The vagus nerve (VN) and phrenic nerve (PN) are affected in most MND patients 
during the disease; however, limited studies assess the utility of ultrasound of these nerves to monitor disease progression. 

Objectives: Evaluate sonographic findings of the VN and PN in MND patients and monitor nerve changes over time. 

Methods: In this prospective study, patients with amyotrophic lateral sclerosis (ALS), primary lateral sclerosis 
(PLS), and age-matched controls were enrolled. Demographics, VN and PN cross-sectional area (CSA) bilaterally, 
and clinical variables were recorded. ALS and PLS patients were followed every 3–6 months for up to 24 months 
to monitor clinical and ultrasound changes.  A linear mixed-effects model was used to evaluate changes over time. 

Results: A total of 133 subjects were enrolled (ALS: 63, PLS: 11, Controls: 59). At baseline, VN CSA did 
not differ significantly between ALS (2.125 mm²), PLS (2.165 mm²), and controls (2.25 mm²). However, 
PN CSA was significantly smaller in ALS (0.44 mm²) and PLS (0.425 mm²) than in controls (0.52 mm², 
p = 0.004). In ALS patients, VN and PN CSAs significantly declined over time, with average reductions of 
0.130 mm² (p = 0.002) and 0.019 mm² (p = 0.037) per visit, respectively. At baseline, PN CSA did not differ 
significantly between patients using non-invasive ventilation (NIV) and those not using NIV (p = 0.052) 

Conclusions: VN and PN ultrasound may serve as biomarkers to monitor disease progression in MND. Enrollment 
and data collection are ongoing. This study may help to define diagnostic sonographic criteria and improve MND 
subtype classification.
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#1181 Measuring lower limb movement with Syde® in patients with Facioscapulohumeral 
muscular dystrophy (FSHD): Analytical validation in a controlled environment

Peter Ankjær1, Mads G Stemmerik1, Bjørk Teitsdòttir1, Anna Slipsager1, Laura Desire2, Nicolas Noblot2, 
Oihana Piquet2, Stéphane Motola2, Alexis Tricot2, John Vissing1, Nicolai Preisler1

1 Copenhagen Neuromuscular Center and Research unit, Department of Neurology, University of 
Copenhagen, Copenhagen, Denmark; 2 Sysnav, Vernon, France

Introduction: Facioscapulohumeral muscular dystrophy (FSHD) is a slowly progressing neuromuscular disease 
that causes progressive muscle loss in the facial, shoulder, and upper-arm musculature, with lower limb and pelvic 
affection typically appearing at later stages. Approximately 20% of patients will require a wheelchair. There are no 
curative treatment options for FSHD, but multiple trials are ongoing. Currently used endpoints in trials targeting 
FSHD are limited by poor sensitivity to change in clinical function, resulting in long trials required to show an effect. 
A solution to this is the development of new, objective, and sensitive endpoints from Digital Health Technologies 
(DHT). Syde® is a wearable DHT that measures the 3D-trajectory of the limbs and produces digital variables. The 
Syde®-variable SV95C is already EMA-approved as a primary endpoint for Duchenne Muscular Dystrophy. 

Objectives: We aim to validate Syde’s® efficacy in measuring lower limb movements in patients with FSHD.

Methods: Seventeen participants with FSHD completed daily living activities while equipped with the Syde® in a 
controlled environment using gold-standard optical motion cameras as control.

Results: Syde® had a stride detection precision of 99.3% and recall of 98.3%. Stride length mean error was 0.6cm, 
and standard deviation absolute error was 2.9cm. Stride velocity mean error was 0.5cm/s, and stride velocity 
standard deviation absolute error was 3.1cm/s. Performance was independent of clinical severity, age, walking aids, 
height, and weight. 

Conclusions: These results show that Syde® has a great efficacy in measuring lower limb movements in patients 
with FSHD and warrants further validation of Syde® in FSHD.
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#1177 Retrospective analysis of efficacy and outcomes of daily versus alternate day plasma 
exchange in myasthenic crisis: A single center experience

Phillip Mongiovi MD1, Alexis A. Lizarraga MD, MSc1

1 University of Rochester Department of Neurology, Rochester, N.Y.

Introduction: Myasthenia Gravis (MG) is an autoimmune disease characterized by fatigable muscle weakness. 
Manifest myasthenic crisis (MC) is defined a severe myasthenic weakness requiring intubation or noninasive 
respiratory support, and impending MC describes a rapid worsening of MG that could lead to a crisis in days-
weeks. Plasmapheresis is first-line therapy for myasthenic patients with severe weakness.(2) There is no consensus 
on the schedule, number of plasma exchanges (PLEX) in myasthenic crisis or impending myasthenic crisis.  One 
2005 randomized clinical trial of 33 patients of daily versus alternate day plasmapheresis in severe MG found no 
superiority of one over the other in terms of disease improvement and complication occurrence.  

Objectives: To clarify outcomes of daily versus every other day or greater PLEX in patients with severe myasthenic 
weakness. 

Methods: This is an observational retrospective cohort study utilizing chart review of inpatients at the Strong 
Memorial Hospital in Rochester, NY admitted for impending or manifest myasthenic crisis. Primary outcome 
measures were total duration of hospital stay and MG-ADL score at outpatient follow up. Demographic information, 
clinical information including disease duration, thymoma status and existing MG treatment regimens, and in-
hospital complications were also assessed. Daily PLEX was defined as at least 3 consecutive PLEX, and qOD or 
greater PLEX was defined as at least 3 non-consecutive PLEX. The two groups were compared using chi square test 
when parametric variables were evaluated. Student t-test was used to compare numerical variables. In this study a 
statistically significant difference was considered if the p value was < 0.05.

Results: A total of 30 patients were evaluated. Average age at time of PLEX was 58.4 years. 24 patients were AchR 
Ab (+), 2 MuSK Ab (+), 1 LRP4 Ab (+) and 3 patients were seronegative. 16 patients had daily PLEX and 15 patients 
had qOD or greater PLEX. 7 patients in total were intubated, 4 in the daily PLEX group and 3 in the qOD or greater 
PLEX group. 1 patient receiving qOD PLEX died. Mean hospital length of stay for the daily PLEX group was 12.5 
days, and 14.1 days for the qOD or greater PLEX group, and this difference was not statistically significant (p=0.65). 
The mean MG-ADL score for the daily PLEX group was 5.8, and the mean MG-ADL score for the qOD or greater 
PLEX group was 4.9 (p=0.85).

Conclusions: In this small, retrospective observational cohort, no statistically significant differences in length of 
hospital stays or MG-ADL at outpatient follow up were seen between patients receiving daily or qOD or greater 
PLEX for impending or manifest myasthenic crisis. Larger, prospective studies are needed to clarify optimal PLEX 
regimens for patients with severe myasthenia gravis.
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#1166 Identification and treatment of neurodevelopmental and mental disorders in boys 
and adults with Duchenne muscular dystrophy: a cohort study

Anna Capasso1, Claudia Brogna1, Federica Moriconi2, Chiara Arpaia1, Gianpaolo Cicala1, Martina Ricci1, 
Marianna Villa1, Monia Pellizzari2, Alessia De Gioia1, Marco Turano1, Giorgia Coratti1, Delfina Janiri3, 

Gabriele Sani3, Marika Pane1, Daniela Chieffo1, Eugenio Mercuri1

1 Department of Neuroscience, Catholic University Of The Sacred Heart, Rome, Italy; 2 Clinical 
Psychology Unit, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy; 

3 Department of Neuroscience, Section of Psychiatry, Università Cattolica del Sacro Cuore, Rome, Italy

Introduction: Over the last few years there has been increasing attention to the involvement of central nervous 
system in Duchenne muscular dystrophy. 

Objectives: The aim of this study was to assess the spectrum of neurodevelopmental and mental disorders and 
possible required intervention in our cohort of 264 boys and adults with Duchenne muscular dystrophy. 

Methods: We retrospectively analyzed clinical notes and psychological assessments, including routinely performed 
cognitive tests and clinical observations. Intelligence quotients and site of mutations were also noted. 

Results: 103/264 individuals (39%) had symptoms compatible with one of the following diagnosis: Attention deficit 
and Hyperactivity disorder (ADHD) (n=26), Autism spectrum disorder (ASD) (n=11), Depressive mood/Disruptive 
mood dysregulation disorder (n=27), Anxiety disorder (n=17), Obsessive-compulsive disorder (n=2), Psychosis 
Risk Syndrome (n=7), thirteen had a more complex phenotype. ADHD and ASD were more frequent in infancy, 
emotional dysregulation during early adolescence and psychosis and more severe phobias in older boys and adults. 
The risk of developing these disorders did not increase with the concomitant involvement of the dystrophin isoforms 
Dp140 and Dp71. Pharmacological treatment was suggested for 48 individuals but was started only in 24, as it was 
refused by the remaining 24 families. 

Conclusions: Our findings confirm that neurodevelopmental and mental disorders are common in Duchenne and 
are likely to have a multifactorial nature. These findings support the need for disease specific assessments, and 
the need to increase awareness of the possible behavioral and social difficulties among families and health care 
professionals.
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#1159 Evolution of pharmacological management for non-dystrophic myotonias (NDM): a 
UK cohort study (1998–2024)

E. Leone1, M. Asad1, I. Skorupinska1, N. James1, S. Holmes1, V. Vivekanandam1, M. G. Hanna1, 
D. Jayaseelan1

1 Queen Square Centre for Neuromuscular Diseases (CNMD)

Introduction: Non-dystrophic myotonias (NDM) are skeletal muscle channelopathies caused by ion channel 
dysfunction, including myotonia congenita (MC), sodium channel myotonia (SCM), and paramyotonia congenita 
(PMC). They are characterised by muscle stiffness due to myotonia. Though incurable, symptoms are treatable 
pharmacologically.

Objectives: To analyse efficacy of pharmacological management in NDM.

Methods: We analysed genetically confirmed adult NDM patients referred to the UK Highly Specialised Service 
(HSS) between 1998-2024 from our skeletal muscle channelopathy cohort database. 

Results: Of 96 adults (CLCN1: 54.2%; SCN4A: 45.8%; female: 36.5%; median age: 51), 93.8% initiated medications. 
Patients declined treatments because of mild symptoms, contraindications and side effect concerns. Mexiletine was 
first-line in 75.5%, Lamotrigine second-line (55.2%). At follow-up, 67.4% remained on medications (Mexiletine: 
53.9%; Lamotrigine: 34.9%). Medication changes were common (83.4% switched ≤3 times; max 9), driven by 
inefficacy (45.0%) and side effects (33.5.0%; of which 38.3% were GI-related). Males switched mainly due to 
inefficacy (55.7%), females due to side effects (42.3%). Myotonia symptoms persisted in 48.3% of medication users 
at last visit, more in females (54.3%) than males (37.7%), and in CLCN1 (50.0%) than in SCN4A (41.5%). 36% of 
patients prescribed Mexiletine reached the maximum recommended dose of 600mg; among them 85% were men 
and 15% were female. Most patients required doses of Mexiletine between 400mg (19.7%) and 600mg (21.1%) for 
symptom control. 

Conclusions: Drug therapy is common in NDM, but myotonia symptoms often persist, leading to multiple medication 
changes. Females remained more symptomatic and less likely to reach higher mexiletine doses. These findings 
highlight the need for more effective, targeted treatments.
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#1358 Female carriers of BMD and DMD variants exhibit elevated levels of muscle injury 
proteins and progression of muscle loss is predicted by ART3 levels in plasma

Zhe Lyu1 MD, Ben Barthel PhD2, Luuli Tran PhD2, Nanna Scharff Poulsen1 MD, Heini Joensen1 MD, 
Mads Peter Godtfeldt Stemmerik1 MD, Alan Russell PhD2, Freja Fornander1 MD, 

Tuva Åsatun Solheim1 MD, John Vissing1 MD DMSci

1 Copenhagen Neuromuscular Centre, Rigshospitalet, University of Copenhagen, 2100 Copenhagen, 
Denmark; 2 Edgewise Therapeutics, Inc. Boulder, CO80301, USA

Introduction/Objectives: Duchenne (DMD) and Becker muscular dystrophy (BMD) primarily affect men due to 
pathogenic variants in the dystrophin (DMD) gene on the X-chromosome. However, women carrying DMD gene 
variants may also develop varying degrees of muscular and cardiac involvement. Comprehensive proteomic profiling 
in this population remains limited. This study identified proteomic biomarkers associated with muscle involvement, 
compared biomarkers between DMD/BMD carriers and healthy controls, and explore their correlation with disease 
severity and progression.

Methods: Plasma from 30 DMD and 16 BMD carriers and 21 age-matched healthy controls was analyzed using the 
SOMAscan proteomics platform. A subset had a 6.5-year follow-up (DMD: 12, BMD: 9). Thigh muscle fat fraction 
(FF, n=44) was assessed to examine correlations with proteomic biomarkers.

Results: Compared to controls, carriers exhibited elevated plasma proteins indicating ongoing muscle injury, 
independent of clinical symptoms. Notably increases were in creatine kinase muscle type (CKM) and Troponin I 
type 2 (TNNI2), significantly elevated in DMD/BMD carriers, whereas ecto-ADP-ribosyltransferase 3 (ART3) was 
decreased. CKM and TNNI2 were significantly higher in carriers, particularly variants predicted to confer DMD. 
Muscle FF >15% were linked to elevated markers of muscle injury, dysregulated lipid storage and inflammation, and 
lower ART3—previously linked to muscle function in dystrophinopathy. Baseline ART3 negatively correlated with 
quadriceps fat fraction increase at follow-up (r=-0.786, p<0.0001), suggesting potential as a predictive biomarker.

Conclusions: Women carrying DMD gene variants exhibit proteomic evidence of muscle injury, even without clinical 
symptoms. Increased fat replacement correlated with muscle injury biomarkers; lower baseline ART3 predicted 
disease progression.
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#1144 Testing cognitive development in weak infants with Spinal Muscular Atrophy: insights 
and challenges

Chiara Cutrì TNPEE1 , Bianca Buchignani MD2, Giorgia Coratti PhD1, Paola Cristofani PSI 2, 
Giulia Stanca TNPEE 1, Roberto De Sanctis TNPEE1, Roberta Battini 2, Marika Pane PhD 1, 

Eugenio Maria Mercuri PhD 1

1 Centro Clinico Nemo, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy; 
2 University of Pisa, Irccs Stella Maris Foundation

Introduction: Since the introduction of disease-modifying therapies for individuals with Spinal Muscular Atrophy 
(SMA), there has been growing interest in exploring potential cognitive and neurodevelopmental comorbidities. 
One challenge in evaluating cognitive and developmental delays in children with SMA type I is that commonly used 
assessment tools often include materials and items unsuitable for frail infants. 

Objectives: The purpose of this study was to make adjustments to widely used developmental scales to better suit 
children with SMA. This was achieved by adapting both the materials and the testing environment. 

Methods: A professional 3D printer and lightweight 3D printed textures were utilized to modify some materials 
by reducing their weight while preserving the original shape and color. Additionally, a more appropriate setting 
was standardized to administer the tasks, ensuring correct head and trunk posture, positioning materials suitably 
for each child to optimize visual scanning, and testing the child at rest prior to the motor assessment to minimize 
fatigue. 

Results: Both the original test and the lighter version were administered to 11 children with SMA type I. Performance 
on the tasks, fatigability, and time-dependent items were evaluated.  Children with SMA and severe motor 
impairment scored better using the lightweight developmental scale compared to the standard protocol. 

Conclusions: These findings indicate that modifying assessment tools, including weight reduction and postural 
adjustments, may provide more reliable data when assessing cognitive abilities in frail children with SMA, where 
low scores may partly reflect difficulties with standard test materials and procedures. Larger, collaborative studies 
are needed to identify the most suitable tools for evaluating these vulnerable infants with SMA.
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#1140 Longitudinal assessment of 4-year HFMSE changes in SMA II and III patients treated 
with nusinersen

Giorgia Coratti 1,2, Francesca Bovis 3 , Marika Pane1,2, Amy Pasternak4, Emilio Albamonte5, 
Irene Mizzoni6, Allan M Glanzman7, Simone Morando8, Jacqueline Montes9, Ilaria Cavallina10, 

Sally Dunaway Young11, Tina Duong11, Enrica Rolle10, Matthew Civitello 12, Roberto De Sanctis1,2, 
Chiara Bravetti2, Federica Ricci10, Giulio Gadaleta13, Tiziana Mongini13, Maria Sframeli14, 

Maria Carmela Pera1,2,15, Sonia Messina14, Adele D’Amico6, Michela Catteruccia6, Noemi Brolatti8, 
Michio Hirano9, Zarazuela Zolkipli-Cunningham16, Basil T Darras4, Enrico Bertini6, Claudio Bruno8, 

John Day11, Valeria A Sansone5, Richard S. Finkel12, Eugenio Mercuri1,2 the iSMAC/international SMA 
consortium

1 Pediatric Neurology Unit, Catholic University of Sacred Heart, 00168 Rome, Italy; 2 Centro Clinico 
Nemo, U.O.C. Neuropsichiatria Infantile Fondazione Policlinico Universitario Agostino Gemelli IRCCS, 

00168 Rome, Italy; 3 Department of Health Sciences (DISSAL), University of Genoa, Genoa, Italy; 
4 Neuromuscular Program, Boston Children's Hospital, Harvard Medical School, Boston, MA 02115, 
USA; 5 The NEMO Center in Milan, Neurorehabilitation Unit, University of Milan, ASST Niguarda 

Hospital, 20162 Milan, Italy; 6 Unit of Neuromuscular and Neurodegenerative Disorders, Translational 
Paediatrics and Clinical Genetics, Bambino Gesù Children's Hospital, IRCCS, 00165 Rome, Italy; 

7 Department of Physical Therapy, Children's Hospital of Philadelphia, Philadelphia, PA 19104, USA; 
8 Center of Translational and Experimental Myology and Department of Neuroscience, Rehabilitation, 

Ophthalmology Genetics, Maternal and Child Health, IRCCS Istituto Giannina Gaslini and University of 
Genoa, 16132 Genoa, Italy; 9 Columbia University Irving Medical Center, New York, NY 10032, USA; 10 
Section of Child and Adolescent Neuropsychiatry, Department of Public Health and Paediatric Sciences, 

University of Turin, Turin, Italy; 11 Departments of Neurology and Clinical Neurosciences, Stanford 
University, Palo Alto, CA 94305, USA; 12 Center for Experimental Neurotherapeutics, Department of 

Pediatric Medicine, St. Jude Children's Research Hospital, Memphis, TN 38105, USA; 
13 Neuromuscular Unit, Department of Neurosciences 'Rita Levi Montalcini', University of Turin, Turin, 

Italy; 14 Department of Clinical and Experimental Medicine, University of Messina, 98122 Messina, 
Italy; 15 Child Neuropsychiatry Unit, Department Of Medicine And Surgery, University Of Parma, 
Parma, Italy; 16 Division of Human Genetics, Children's Hospital of Philadelphia, Department of 

Pediatrics, University of Pennsylvania, Philadelphia, PA 19104, USA 

Introduction: The advent of disease-modifying therapies (DMTs) has dramatically changed the progression of SMA, 
not only in type I infants, with increased survival and often achievement of sitting, but also in types II and III.

Objectives: The aim of this international retrospective study was to assess 4-year change using the Hammersmith 
Functional Motor Scale Expanded (HFMSE) in individuals with type II and III spinal muscular atrophy (SMA) 
treated with nusinersen and to establish predictors of HFMSE changes.

Methods: Individuals with type II or III SMA, and at least 4 years of nusinersen-only treatment were included. 
All were assessed using the HFMSE. Age at baseline, sex, motor function, SMN2 copy number, and age of onset 
were also retrospectively collected. Linear mixed effect models were used to calculate yearly changes and trajectory 
predictors.
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Results: We included 73 individuals with SMA type II (mean age 8.58 years, SD 7.91, IQR 3.04-10.70) and 111 type 
III (mean age 7.91 years, SD 17.83, IQR 8.15-34.42). Over 4 years, mean changes were +4.18 (95% CI: 2.85–5.50) 
for SMA II and +1.08 (95% CI: 0.12–2.04) for SMA III. Age (SMA II: –0.34 \[–0.51 to –0.17]; SMA III: –0.13 \
[–0.20 to –0.06], p<0.001) and baseline HFMSE (SMA II: 1.02 \[0.70–1.34]; SMA III: 0.79 \[0.71–0.87], p<0.001) 
were the strongest predictors of progression, with younger age and higher baseline scores associated with better 
outcomes. Functional status was only predictive for type III (6.96\[4.26–9.66]). 

Conclusions: Our results confirm that, given a follow up of 4 years, there is a persistent impact of nusinersen on 
clinical progression that is better observed in younger patients with higher HFMSE scores at baseline, especially 
during the first two years of treatment.
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#1137 A Retrospective Clinical Audit of the Traffic Light Scoring System for Palliative Care in 
Patients with Myotonic Dystrophy Type 1

J. Marchant, J. Lilleker1

1 University of Manchester, Manchester, UK

Introduction: DM1 is a progressive multisystem disorder, leading to significant disability and premature death1. 
It is the most common muscular dystrophy in adults, with an average life expectancy of 53 years, usually from 
cardiorespiratory causes2. Multidisciplinary care is essential, yet palliative care discussions and planning are often 
delayed3. National guidelines and a recently developed traffic light system (TLS) to triage DM1 patients by disease 
severity, aim to address this4.

Objectives: (1) Assess the provision and quality of palliative care for patients with myotonic dystrophy type 1 (DM1) 
in a specialist neuromuscular service, compared to national guidelines. (2) Identify opportunities to improve clinical 
monitoring and advance care planning.

Methods: A retrospective audit of 35 randomly selected DM1 patients from Salford and Withington clinics was 
conducted using electronic records. NIV clinic records were excluded. Clinical status was categorised via TLS. Data 
on diagnosis age, family history, myotonia, referrals, activities of daily living (ADLs) and advance care documentation 
were collected.

Results: No evidence of palliative care discussions or advance care plans was found. Most patients had a green TLS 
(63%), followed by amber (29%) and blue (8%). ADLs, swallowing, and bladder/bowel function were routinely 
assessed (>97%), but mental health was less frequently addressed (26%).    

Conclusions: Prognostic discussions and planning are lacking in DM1 care. Modifying clinic templates and using 
additional screening tools may support earlier, integrated palliative care.
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#1135 Italian validation and follow-up study of the SMA independence scale–upper limb 
module

Chiara Bravetti1# PhD, Giorgia Coratti1,2# PhD, Maria Carmela Pera1,2,3# PhD, Giulio Gadaleta4 MD, 
Tiziana Mongini4 PhD ,Michela Coccia5 MD, Amanda Ferrero5 MD, Emanuele Maria Costantini5 PhD, 

Antonella Longo6 PhD, Francesca Cumbo6 PhD, Michela Catteruccia6 PhD, Adele D’Amico6 PhD, 
Simone Morando7 PT, Noemi Brolatti7 PhD, Claudio Bruno7 MD, Lorenzo Verriello8 MD, 

Maria Elena Pessa8 MD, Laura Antonaci1,2 PhD, Claudia Faini10 PhD, Rocco Liguori9,10,11 PhD, 
Veria Vacchiano9,11 MD, Lucia Ruggiero12 PhD, Dario Zoppi MD12, Anna Russo MD 12, 

Francesca Torri13 PhD, Giulia Ricci13 PhD, Roberto Chiappini, PT13 , Gabriele Siciliano13 PhD, 
Antonio Trabacca14 MD, Caterina Agosto15 , MD, Francesca Benedetti 15 MD, Marika Pane1,2 PhD, 

Eugenio Mercuri1,2 PhD on behalf of ITASMAC working group

1 Centro Clinico Nemo, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome; 
2 Pediatric Neurology, Università Cattolica del Sacro Cuore, Rome, Italy; 3 Child Neurospychiatry 
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Department of Neuroscience "Rita Levi Montalcini", University of Turin, Turin, Italy; 5 NeMO Clinical 
Center Ancona - Azienda Ospedaliero-Universitaria Delle Marche, Ancona, Italy;  6 Unit of Muscular 
and Neurodegenerative Diseases, Bambino Gesù Children's Hospital, IRCCS, Rome, Italy; 7 Center of 

Translational and Experimental Myology, Department of Neuroscience, Rehabilitation, Ophthalmology 
Genetics, Maternal and Child Health, IRCCS Istituto Giannina Gaslini and University of Genoa, Genoa, 

Italy; 8 Neurology Unit, "Head, Neck and Neurosciences" Department, University Hospital of Udine, 
33100 Udine, Italy; 9 UOC Clinica Neurologica, IRCCS Istituto delle Scienze Neurologiche di Bologna, 
40139 Bologna, Italy; 10 Dipartimento di Scienze Biomediche e Neuromotorie, Università di Bologna, 
40139 Bologna, Italy; 11 Centro Clinico NeMO, IRCCS Istituto delle Scienze Neurologiche di Bologna, 

40139 Bologna, Italy; 12 Department of Neurosciences, Reproductive Sciences and Odontostomatology, 
University of Naples Federico II, Naples, Italy; 13 Department of Clinical and Experimental Medicine, 

Neurological Institute, University of Pisa, Pisa, Italy; 14 Scientific Institute IRCCS "E. Medea", Scientific 
Direction, Via Don L. Monza 20, 23842, Bosisio Parini (LC), Italy; 15 Pediatric Pain and Palliative Care 
Service, Department of Women's and Children's Health, University Hospital, Padova, Italy; # denotes 

Co-first authors

Introduction: Spinal muscular atrophy (SMA) is a progressive disorder caused by SMN1 mutations. While therapies 
have changed its course, current motor scales often miss aspects. 

Objectives: This study aimed to validate the Italian SMA Independence Scale (SMAIS-ULM) for reliability, 
applicability and expansion across diverse SMA phenotypes and to explore 12 months changes in correlation to 
different outcome measures.

Methods: Patients with genetically confirmed 5qSMA were recruited from 12 Italian centers. Analyses included 
intraclass Correlation Coefficients (ICCs) for test-retest reliability, Kruskal-Wallis for group comparisons, and 
Spearman correlations with functional measures. Ceiling/floor effects were defined as ≥85% of a group reaching 
the maximum or minimum score.



113

Abstracts from the 2025 Neuromuscular Study Group Meeting

Results: The study analyzed 472 completed questionnaires: 263 from caregivers (29 SMA I, 123 SMA II, 104 SMA 
III, 7 presymptomatic) and 209 from patients (3 SMA I, 101 SMA II, 104 SMA III; 1 SMA IV), including 195 matched 
caregiver-patient pairs. ICC was conducted in 29 caregivers and 31 patients, values ranged from 0.97 to 1.00. SMAIS-
ULM scores differed by SMA type, with SMA III/presymptomatic subjects scoring higher than SMA I/II (p < 0.001) 
and walkers scoring higher than sitters/non-sitters (p < 0.001). Floor effects were found in 18.9% of non-sitters and 
50% of walkers. Strong correlations with functional measures were found, with no significant differences between 
caregiver and patient reports.

Conclusions: The findings confirm the reliability and validity of the SMAIS-ULM as an effective tool for measuring 
functional independence in individuals with SMA, both from the caregiver and patient perspectives.
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#1134 From Nerve to Brain: Toward a Mechanistic Understanding of Spinal Cord Stimulation 
in Human Subjects

J. Okonkwo1, E. Luo2,5, L. Sams3, A. McDermott3, A. Kumar3, E. Ding3, R. Osbourne3, N. Steed4, 
S. Ketema4, J. Harmon4, N. Swanson2, A. Mueller3, K. Satko6, E Feldman6, I. Bonyhay4, M. Kim2, 

R. Freeman4, ML. Loggia2,3,5, BJ. Wainger3,5

1 Neuromuscular Division, Department of Neurology, Mass General Brigham, Harvard Medical School, 
Boston, Massachusetts, USA; 2 Athinoula A. Martinos Center for Biomedical Imaging, Department 
of Radiology, Massachusetts General Hospital; 3 Department of Anesthesia, Critical Care and Pain 

Medicine, Massachusetts General Hospital; 4 Department of Neurology, Beth Israel Deaconess Medical 
Center, Harvard Medical School, Boston, Massachusetts, USA; 5 Harvard Medical School; 6 Department 

of Anesthesiology, Perioperative and Pain Medicine Brigham and Women’s Hospital

Introduction: Spinal cord stimulators (SCS) are commonly used to treat refractory neuropathic pain, although 
mechanisms underlying pain reduction remain unclear. Improved understanding of SCS and the development of 
biomarkers are critical for improving device design and optimizing patient selection.

Objectives: our hypothesis is that SCS devices reduce pain by modulating the excitability of peripheral sensory nerve 
fibers that project within the spinal dorsal columns, and this effect can be leveraged for biomarker development.

Methods: this is a multicenter prospective study in two patient cohorts, namely patients who currently have stably 
implanted spinal cord simulators (Aim 1) and patients who are planning to undergo spinal cord implantation (Aim 
2). We will apply specialized tests of peripheral nerve excitability, threshold tracking nerve conduction studies 
(TTNS), to detect changes in the excitability exerted on these neurons by SCS. We will also perform secondary 
measurements to determine other potential mechanisms of SCS in the peripheral and central nervous systems.

Results: the objective of Aim 1 is to establish the relationship between pain metric changes, effected by toggling SCS 
stimulation, and excitability measurements by TTNS. The objective of Aim 2 is to determine whether changes in 
peripheral nerve excitability are predictors for response to SCS. TTNS will be performed at baseline and at 3- and 
6-months post-implantation

Conclusions: successful completion of this study will yield new mechanisms by which SCS reduces pain, relevant 
biomarkers, and further development of promising outcomes for broad pain research.
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 #1133 Exercise in Facioscapulohumeral muscular dystrophy (FSHD): a UK survey of patient 
practice and clinical guidance

E. Leone1,2, A. Rogers1, R. Kulshrestha3, T. Willis3, J. Hill1, A. Pandyan4, F. Philp5

1 Keele University, UK; 2 Queen Square Centre for Neuromuscular Diseases (CNMD), National Hospital 
for Neurology & Neurosurgery, UCLH, UK; 3 Robert Jones and Agnes Hunt Orthopaedic Hospital, UK; 

4 Bournemouth University, UK; 5 Liverpool University, UK

Introduction: Facioscapulohumeral muscular dystrophy (FSHD) leads to progressive muscle weakness, pain, 
fatigue, and deconditioning. Exercise is increasingly recognised as beneficial, yet clinical guidelines remain limited.

Objectives: To explore UK exercise practices and clinical recommendations to inform national guidance.

Methods: An online survey (Feb–Apr 2023) was conducted as part of a broader study on FSHD conservative non-
pharmacological management, open to UK FSHD adults and adult services. This analysis focused on exercise-
related responses. 

Results: 138 people with FSHD (PwFSHD) and 12 services responded. Among PwFSHD, 41.3% reported exercising, 
mainly stretching (78.8%), followed by strength (46.2%), core (38.9%), and aerobic training (28.8%). Services 
most frequently recommended general physical activity (100%), stretching (90.9%), and aerobic training (72.7%). 
Stretching was typically advised daily for ≤10 minutes (54.5%), though PwFSHD reported varied routines. Strength 
training was recommended 3x/week (45.5%), for 10-20 minutes; PwFSHD mostly trained 2x/week (27.9%) for 
<10 minutes (28.6%). Intensity was largely self-guided. Aerobic exercise was recommended 3x/week (40.0%) and 
performed 2x/week (44.8%) for 20-30 minutes. Intensity was rarely measured: PwFSHD used time (50.0%) or 
didn’t measure (42.9%); services used perceived exertion (72.7%), or didn’t measure (27.3%). 

Conclusions: Nearly 60% of PwFSHD were not exercising. Active lifestyles and daily stretching were most 
recommended. Strength training was less frequently prescribed but widely performed. Both aerobic and strength 
training were under-prescribed and poorly monitored. Inconsistencies between – and variability within – current 
practices and recommendations, likely influenced by limited access, monitoring, and guidance, highlight the need 
for clear recommendations to support safe, effective, and appropriately dosed exercise.
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#1128 Clinical Utility of Serum Neurofilament Light Chain in Peripheral Neuropathy

Chafic Karam1, MD 

1 University of Pennsylvania, Philadelphia, PA, USA

Introduction: Blood-based neurofilament light chain (NfL) has emerged as a potential biomarker of neuronal injury 
in peripheral neuropathy (PN). Most prior studies have utilized the Quanterix Simoa® assay. However, the clinical 
utility of serum NfL (sNfL) in PN using commercially available laboratory remains underexplored.

Objectives: To evaluate the clinical utility of sNfL for diagnosing PN, monitoring disease activity, and assessing 
treatment response using a commercially available assay (Roche Diagnostics Electrochemiluminescence 
Immunoassay (ECLIA)).

Methods: Retrospective cohort study at the University of Pennsylvania from October 2024 to March 2025. Patients 
with, or at risk for, PN who underwent sNfL testing were included. Demographics, PN etiology, clinical findings, and 
sNfL levels were analyzed.

Results: 123 patients were included: 40 with chronic inflammatory demyelinating polyneuropathy (CIDP), 35 
with transthyretin amyloidosis (TTR), 13 with vasculitic PN, 12 with Charcot-Marie-Tooth disease (CMT), 6 with 
multifocal motor neuropathy (MMN), 4 with anti-MAG neuropathy, and 12 with other PN types. Of these, 112 had 
definite large fiber PN; 14 were asymptomatic TTRv carriers. Elevated sNfL levels were detected in 24 patients (21%). 
Among CIDP patients, elevated sNfL was frequently seen in untreated or treatment-refractory cases and declined in 
response to therapy. sNfL also appeared helpful in monitoring active vasculitic PN and showed reductions following 
treatment initiation in patients with hATTR PN. In contrast, sNfL added limited value in most other PN etiologies.

Conclusions: Routine sNfL testing is not warranted in most PN patients. However, in select cases—such as treatment-
naïve and refractory CIDP, active vasculitic PN, and hATTR—sNfL may provide useful adjunctive information to 
guide therapeutic decision-making.



117

Abstracts from the 2025 Neuromuscular Study Group Meeting

#1123 Engineered Liposomal Formulation of GM1 Ganglioside as a Promising Treatment for 
ALS

Federica Pilotto1,3, Silvano Bond2, Alexander Joseph Schmitz3, Rim Diab3, Silvia Erni4, Camille Peitsch4 
& Smita Saxena2,3

1 Institut NeuroMyoGène (INMG), Unité Physiopathologie et Génétique du Neurone et du Muscle, 
Université Claude Bernard Lyon 1 CNRS UMR 5261, Inserm U1315, Lyon, France; 2 Department of 

Physical Medicine and Rehabilitation, University of Missouri, Columbia, MO, USA. NextGen Precision 
Health, University of Missouri, Columbia, MO, USA; 3 Department of Neurology, Inselspital University 

Hospital Bern, University of Bern, Bern, Switzerland; 4 Innomedica Schweiz AG

Introduction: Efficiently delivering therapeutic molecules to the brain remains a critical challenge, particularly for 
neurodegenerative diseases such as amyotrophic lateral sclerosis (ALS). The blood-brain barrier (BBB) significantly 
limits drug penetration, preventing many promising compounds from reaching neuronal targets. Characterized 
by rapid motoneuron degeneration, ALS is known to involve complex pathophysiological mechanisms including 
mitochondrial dysfunction, endoplasmic reticulum (ER) stress, oxidative stress and neuroinflammation. As current 
treatments are largely ineffective, novel therapeutic strategies are urgently required.   

Objectives: Nanotechnology-based drug delivery offers a promising approach to overcoming the BBB and enhancing 
therapeutic efficacy. GM1 ganglioside, a glycosphingolipid with neuroprotective properties, has shown therapeutic 
potential in Parkinson’s and Huntington’s disease models. However, its clinical application has been hindered by 
poor pharmacokinetics and limited BBB permeability. To address these limitations, we took advantage of a new 
liposomal formulation of GM1 named Talineuren (TLN), which promised efficient brain penetration.

Methods: Using patient-derived induced motoneurons and ALS mouse models (C9-500 and SOD1-G93A) we 
assessed TLN neuroprotective effects in motor behavior and observed improvement of neuropathological hallmarks 
at histopathological levels.

Results: Proteomic analyses revealed that TLN modulated mitochondrial and ER-related pathways, reduced 
ER stress, and enhanced synaptic protein expression. In vivo validation confirmed its therapeutic potential, 
demonstrating neuroprotection in ALS models. Furthermore, comparative proteomics between human and murine 
ALS models identified conserved disease-specific changes targeted by TLN.

Conclusions: The promising findings of this study, and their translational nature, support TLN as an effective 
candidate for ALS treatment. 
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#1082 Motor Unit Magnetic Resonance Imaging (MUMRI) as a novel biomarker in Spinal 
Muscular Atrophy (SMA)

Matthew G. Birkbeck1,2, Ian Schofield1, Ian Wilson1, Julie Hall1,3, Chiara M. Bettolo1,4, Volker Straub1,4, 
Roger G. Whittaker1, Andrew M. Blamire1

1 Newcastle University Translational and Clinical Research Institute (NUTCRI), Newcastle University, 
Newcastle upon Tyne, United Kingdom; 2 Northern Medical Physics and Clinical Engineering, Freeman 

Hospital, Newcastle Hospitals NHS Foundation Trust, Newcastle upon Tyne, United Kingdom; 
3 Department of Neuroradiology, Royal Victoria Infirmary, Newcastle upon Tyne NHS Foundation 

Trust, Newcastle upon Tyne, United Kingdom; 4 John Walton Muscular Dystrophy Research Centre, 
Newcastle University and Newcastle Hospitals NHS Foundation Trust, Newcastle upon Tyne, United 

Kingdom

Introduction: Motor unit MRI (MUMRI) is a novel technique, which non-invasively detects fasciculation, a common 
symptom of spinal muscular atrophy (SMA). 

Objectives: We aimed to evaluate feasibility of MUMRI in SMA.

Methods: 10 patients (all SMA III;6 male), 10 age comparable and sex matched controls. Images of the tongue, 
upper right arm, paraspinal and bilateral lower limbs were acquired using 3-point Dixon and MUMRI (pulsed 
gradient spin echo) sequences. Fat fraction and fasciculation rates were calculated using in-house algorithms.  

Results: At group level, fat fraction was higher in SMA vs controls: arm (35.0 ± 25.4 vs 4.2 ± 1.1, p<0.0001), 
paraspinal (41.4 ± 31.0 vs 7.4 ± 4.5, p=0.002), thighs (54.8 ± 23.8 vs 5.7 ± 1.0, p<0.0001), calves (29.6 ± 23.5 vs 4.4 
± 0.9, p=0.0003) and tongue (13.9 ± 3.2 vs 13.0 ± 3.3, p=0.393). Fasciculation rate (number of signal voids per cm3 
muscle tissue per minute, cm-3min-1) was higher in SMA vs controls: arm (0.28 ± 0.61 vs 0.002 ± 0.001, p=0.014), 
paraspinal (0.06 ± 0.06 vs 0.003 ± 0.005, p=0.001), thighs (0.46 ± 0.57 vs 0.008 ± 0.005, p=0.002), calves (0.37 
± 0.58 vs 0.02 ± 0.02, p=0.001) and tongue (0.17 ± 0.17 vs 0.05 ± 0.08, p=0.082). 

Conclusions: Paraspinal fat fraction was significantly higher in patients, a novel finding in SMA III. Significantly 
higher fasciculation rates were detected in cervical, thoracic and lumbar innervated muscles, but not bulbar. MUMRI 
has potential as a non-invasive biomarker to monitor progression & response in clinical trials of SMA.
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#1354 Discovery and treatment of action potential-independent myotonia in hyperkalemic 
periodic paralysis

Chris Dupont1, Adam Deardorff1 MD/PhD, Murad Nawaz1, Andrew A. Voss1 PhD and 
Mark M. Rich1 MD/PhD.

1 Wright State University, Dayton, Ohio USA

Introduction/Objectives: Hyperkalemic periodic paralysis (hyperKPP) is characterized by attacks of transient 
weakness. A subset of hyperKPP patients suffer from transient involuntary contraction of muscle (myotonia). The 
goal of this study was to determine mechanisms causing myotonia in hyperKPP.

Methods: Intracellular electrophysiology, single-fiber Ca2+ imaging and whole muscle contractility studies were 
performed in a mouse model of hyperKPP.

Results: Myotonia in hyperkPP was caused by both involuntary myogenic action potentials (AP myotonia) lasting 
less than 5 minutes and action potential-independent myotonia (non-AP myotonia) lasting over one hour. Non-AP 
myotonia was caused by prolonged subthreshold depolarization and elevated intracellular Ca2+ in the absence of 
action potentials. Treatment with dantrolene effectively mitigated non-AP myotonia, suggesting that the source of 
Ca2+ was the sarcoplasmic reticulum. Although non-AP myotonia occurred in the absence of action potentials, Na+ 
channel blockers were effective as therapy.

Conclusions: We propose myotonia in hyperKPP occurs via two mechanisms: 1) suprathreshold depolarization 
triggering action potentials that are detectable with EMG, and 2) sustained subthreshold depolarization resulting 
in Na+ overload and Ca2+ leak from the sarcoplasmic reticulum. Notably, clinical diagnostics such as EMG cannot 
detect the second mechanism as it occurs in the absence of action potentials. Currently only a minority of patients 
with hyperKPP are treated with Na+ channel blockers and none are treated with dantrolene. Our data suggest 
hyperKPP patients, as well as patients with a number of other neuromuscular disorders, may benefit from trials of 
these therapies, even if they do not have myotonia detectable clinically or by EMG.
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#1291 Outcomes for Patients With Generalized Myasthenia Gravis (gMG) Prescribed 
Ravulizumab or Efgartigimod Treatment: A Retrospective Medical Record Analysis

Christopher A. Scheiner,1 Samir P. Macwan,2 Nicholas Streicher,3 Karen S. Yee,4 Chloe Sader,4 Michael 
Blackowicz,4 Nana Numapau,4 Danielle Gentile,5 Jason Sharpe,5 Prathamesh Pathak,5 Michael T. Pulley6

1 University of Tennessee Medical Center, Knoxville, TN; 2 Eisenhower Health Center, Rancho 
Mirage, CA; 3 MedStar Georgetown University Hospital, UT Neurology, Washington, DC; 4 Alexion, 

AstraZeneca Rare Disease, Boston, MA; 5 Cardinal Health, Dublin, OH; 6 University of Florida College 
of Medicine, Jacksonville, FL ; 

* To be presented by Emma Weiskopf4

Introduction: Ravulizumab (terminal complement inhibitor) and efgartigimod (neonatal Fc receptor blocker) are 
approved to treat anti-acetylcholine receptor antibody-positive (AChR-Ab+) gMG. However, there is a lack of real-
world data assessing clinical outcomes among patients treated with these therapies.

Objectives: Evaluate outcomes among patients with gMG treated with ravulizumab or efgartigimod as first 
targeted immunotherapy.

Methods: Physician-abstracted electronic medical records were included for adults with AChR-Ab+ gMG in 
Cardinal Health’s Neurology Provider Extended Network who initiated their first targeted immunotherapy on or 
after December 1, 2021. Outcomes included clinical characteristics, concomitant medication use, and Myasthenia 
Gravis Activities of Daily Living (MG-ADL) total scores up to 2 years preinitiation and after treatment initiation. 

Results: Data were available for 152 patients (ravulizumab, n=45; efgartigimod, n=107). Mean±SD age at initiation 
was 61.5±13.6 years for the ravulizumab group and ‌57.0±16.6 for the efgartigimod group. Preinitiation, mean±SD 
MG-ADL total scores were 9.3±2.9 in the ravulizumab group and 8.7±3.8 in the efgartigimod group. Mean±SD 
MG-ADL total scores at 3- and 6-months post initiation were 4.7±3.1 and 2.0±1.8 with ravulizumab and 5.6±3.4 
and 4.3±3.2 with efgartigimod, respectively. Among patients taking oral corticosteroids (OCS) at treatment 
initiation, 17/19 (89.5%) ravulizumab patients and 33/46 (71.7%) efgartigimod patients reduced their dose during 
treatment. No patients increased their OCS dose while on ravulizumab, and 3/46 (6.5%) efgartigimod patients 
increased OCS dose to >20 mg/day. 

Conclusions: Despite varying patient characteristics, results suggest both treatments improved patient outcomes 
and decreased OCS dosing. Patients who received ravulizumab trended toward greater improvements in MG-ADL 
total score than those who received efgartigimod. 

Author Disclosures: CAS has consulted for Alexion and CSL Behring. SPM has served as a consultant for AbbVie, 
Alexion, argenx, Catalyst, Grifols, KabaFusion, Supernus, and UCB. NS is a paid speaker for Alexion and Catalyst. 
KSY is an employee of Alexion, AstraZeneca Rare Disease, and holds stock or stock options in AstraZeneca and 
Takeda. CS is an employee of Alexion, AstraZeneca Rare Disease, and holds stock or stock options in AstraZeneca. 
MB is an employee of Alexion, AstraZeneca Rare Disease, and holds stock or stock options in AstraZeneca. NN 
is an employee of Alexion, AstraZeneca Rare Disease, and holds stock or stock options in AstraZeneca. DG is an 
employee of Cardinal Health, which received funding to conduct this research. JS is an employee of Cardinal 
Health, which received funding to conduct this research. PP is an employee of Cardinal Health, which received 
funding to conduct this research. MTP has received compensation for medical advisory board membership or 
regional advisory board participation from Alexion, AstraZeneca Rare Disease, argenx, Catalyst, CSL Behring, 
Immunovant, and UCB. 

Funding Statement: Alexion, AstraZeneca Rare Disease, funded this study.
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#1290 INCIDENCE AND OUTCOME OF MENINGOCOCCAL INFECTION WITH ECULIZUMAB 
OR RAVULIZUMAB IN PATIENTS WITH GENERALIZED MYASTHENIA GRAVIS OR 

NEUROMYELITIS OPTICA SPECTRUM DISORDER: AN UPDATED ANALYSIS OF US 
CLINICAL PRACTICE

Shirali Pandya1, Lokesh Jha1, Feifei Yang1, Katie Gonsalves1, Meghana Koneru1, Samirah Qureshi1, 
Cynthia Carrillo Infante1

1Alexion, AstraZeneca Rare Disease, Boston, MA, U.S.A; 
*Poster to be presented by Michelle Herrmann1

Introduction: Eculizumab and ravulizumab are approved therapies for generalized myasthenia gravis (gMG) and 
neuromyelitis optica spectrum disorder (NMOSD). Vaccinations and antibiotic prophylaxis are used to reduce the 
risk of Neisseria meningitidis (Nm) infection associated with these treatments. 

Objectives: Provide an update to US exposure-adjusted Nm infection and mortality rates in eculizumab- or 
ravulizumab-treated patients with gMG and NMOSD using post-marketing pharmacovigilance data (Nm case 
counts) and commercial data (exposure).

Methods: The Alexion safety database was searched for eculizumab and ravulizumab (data cutoff: October and 
December 2024, respectively) across approved indications (gMG, NMOSD, paroxysmal nocturnal hemoglobinuria, 
atypical hemolytic uremic syndrome) using the MedDRA high-level term “Neisseria infection.” Only Nm-
associated cases in the US were included. Reporting rates were calculated cumulatively per 100 patient-years (PY).

Results: By 2024, cumulative US eculizumab and ravulizumab exposures (PY) were 36,544 and 15,710, 
respectively. Cumulative US Nm infection and mortality rates remained stable over time across approved 
indications in both eculizumab and ravulizumab-treated patients (eculizumab: 0.13 and 0.01, respectively; 
ravulizumab: 0.06 and 0.01, respectively). US post-marketing Nm infection rates in eculizumab-treated patients 
with gMG and NMOSD were 0.04 (exposure: 10,214 PY) and 0.08 (exposure: 2,568 PY), respectively. At data 
cutoff, in US patients with gMG or NMOSD, there were 0 Nm infections among ravulizumab-treated patients and 
0 Nm fatalities among eculizumab- or ravulizumab-treated patients. 

Conclusions: Nm infection and mortality reporting rates for US eculizumab- and ravulizumab-treated patients 
remained stable despite increasing treatment exposure over time. These results suggest US Nm-related risk 
mitigation strategies are effective in patients receiving eculizumab or ravulizumab.

Disclosures: SP, LJ, FY, KG, MK, SQ and CCI are employees of Alexion, AstraZeneca Rare Disease, and hold stock 
or stock options in AstraZeneca.

Acknowledgements: This analysis is an update of previously presented data (Pandya et al. AANEM, 2024). This 
study is sponsored by Alexion, AstraZeneca Rare Disease.
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#1289 Assessing Efficacy and Safety of Gefurulimab in Generalised Myasthenia Gravis: 
Baseline Characteristics From PREVAIL

Francesco Saccà,1 Kelly Gwathmey,2 Masayuki Masuda,3 Ali A. Habib,4 Stojan Perić,5,6 Sanjay Rakhade,
7 Joachim Scholz,7 Shulian Shang,7 James F. Howard8

1 University of Naples Federico II, Napoli, Italy; 2 VCU Health, Richmond, VA, USA; 3 Tokyo Medical 
University, Tokyo, Japan; 4 University of California, Irvine, CA, USA; 5 University Clinical Centre 

of Serbia, Belgrade, Serbia; 6 University of Belgrade, Belgrade, Serbia; 7 Alexion, AstraZeneca Rare 
Disease, Boston, MA, USA; 8 University of North Carolina at Chapel Hill School of Medicine, Chapel 

Hill, NC, USA
*Poster to be presented by Emma Weiskopf7

Introduction: Complement component 5 (C5) inhibitors are effective treatments for anti-acetylcholine receptor 
antibody-positive (AChR-Ab+) generalised myasthenia gravis (gMG). Gefurulimab (ALXN1720) is a new 
investigational C5 inhibitor designed for weekly subcutaneous (SC) self-injection. 

Objectives: The ongoing phase 3, multicentre, randomised, double-blind, placebo-controlled PREVAIL study is 
evaluating the efficacy and safety of gefurulimab in adults with AChR-Ab+ gMG (NCT, NCT05556096; EudraCT, 
2023-508284-77-00). Here, we describe summary baseline characteristics of participants in the PREVAIL study.

Methods: Adult patients with AChR-Ab+ gMG were randomised 1:1 to weekly SC self-injection of gefurulimab 
or placebo. The study consists of an initial screening period (up to 4 weeks), a randomised controlled treatment 
period (26 weeks), and an open-label extension (up to 105 weeks). Patients may continue previously prescribed 
allowed therapies, including immunoglobulins. The primary endpoint is change from baseline in Myasthenia Gravis 
Activities of Daily Living (MG-ADL) total score at week 26. Secondary endpoints include change from baseline in 
Quantitative Myasthenia Gravis (QMG) total score and Myasthenia Gravis Composite (MGC) total score. Safety, 
pharmacokinetics, pharmacodynamics, immunogenicity, and quality of life are also assessed.

Results: As of 09Dec2024, 260 participants have been enrolled. At baseline (n=259), ~60% of participants were 
female and mean±SD MG-ADL total score was 9.0±2.2. At first dose of study intervention (n=259), mean±SD age 
was 52.8±15.8 yrs, and ~83% of patients were using any immunosuppressive therapy.

Conclusions: This study examines the potential of gefurulimab as an effective treatment for patients with AChR-Ab+ 
gMG self-administered once-weekly as a SC injection. Additional baseline characteristics will be presented.

Author Disclosures: FS:speaking honoraria/ad board/consulting fees/PI-clinical trials:Alexion, Amgen, argenx, 
AstraZeneca, Alexis, Biogen, Dianthus, Genpharm, Immunovant, JnJ, Leadiant, Lexeo, MedPharm, Medison, 
Neopharm Israel, Novartis, Prilena, Reata, RemeGen, Roche, Sandoz, Sanofi, Takeda, UCB, Zai Lab. KG:honoraria: 
AcademicCME, Alexion, AstraZeneca Rare Disease, Amgen, argenx, UCB. MM:honoraria/ad boards:Alexion Pharma 
GK, AstraZeneca Rare Disease, argenx, Asahi Kasei Medical, Hanall Biopharma, Japan Blood Products Organization, 
Takeda, UCB. AAH:research support: Alexion, AstraZeneca Rare Disease, argenx, Cabaletta, Genentech/Roche, 
Immunovant, Pfizer, Regeneron, UCB, Viela. SP:honoraria/research/travel grants/consulting fees:Adoc, Amgen, 
argenx, AstraZeneca, Berlin Chemie, Biogen Idec, Dianthus, Genesis, Immunabs, Kedrion, Medis, Ministry of Science 
of the Republic of Serbia, Mylan, Octapharma, Pfizer, Roche, Salveo, Sanofi, Swixx, Takeda, Teva Actavis, Vemax, 
Worwag. SR,JS,SS:Alexion, AstraZeneca Rare Disease employees; stock/stock options:AstraZeneca. JFH:research 
support/honoraria/consulting&nonfinancial fees:AcademicCME, Ad Scientiam, Alexion, AstraZeneca Rare Disease, 
Amgen, argenx, Biohaven, Biologix, Cartesian Therapeutics, CDC, CheckRare CME, CoreEvitas, Curie.bio, Medscape 
CME, EMD Serono, MGFA, Muscular Dystrophy Association, NIH, NMD Pharma, Novartis, PCORI, PeerView/
Physicians’ Education Resource/PlatformQ CME, Regeneron, Sanofi, TG Therapeutics, Toleranzia AB, UCB, Zai 
Lab.
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#1278 LONG-TERM SAFETY AND EFFICACY OF SUBCUTANEOUS EFGARTIGIMOD PH20 
IN ADULT PARTICIPANTS WITH GENERALIZED MYASTHENIA GRAVIS: RESULTS OF THE 

ADAPT-SC+ STUDY
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Introduction: Efgartigimod, a human immunoglobulin G1 (IgG1) antibody Fc-fragment, reduces IgG levels (including 
pathogenic autoantibodies) through neonatal Fc receptor blockade. In the ADAPT-SC study, subcutaneous (SC) 
efgartigimod PH20 (coformulated with recombinant human hyaluronidase PH20) demonstrated noninferior 
total IgG reduction compared with efgartigimod IV in participants with generalized myasthenia gravis (gMG). 
Participants completing ADAPT-SC or enrolled in ADAPT+ (efgartigimod IV open-label extension [OLE]) were 
eligible for the ADAPT-SC+ OLE.

Objectives: Evaluate long-term safety and efficacy of efgartigimod PH20 SC in participants with gMG in ADAPT-
SC+.

Methods: Efgartigimod PH20 SC 1000 mg was administered in cycles of 4 once-weekly injections. Subsequent 
cycles were initiated based on clinical evaluation. Myasthenia Gravis Activities of Daily Living (MG-ADL) score 
assessed clinical efficacy.  

Results: As of December 2022, 179 participants received ≥1 efgartigimod PH20 SC dose (mean [SD] study duration, 
413 [105] days). Adverse events were predominantly mild/moderate. Injection-site reactions were mild/moderate, 
did not lead to treatment discontinuation, and decreased in incidence with subsequent cycles. MG-ADL total score 
improvement from cycle baseline was observed in Week 4 of cycle 1 (mean [SE], -4.1 [0.27]) in anti-acetylcholine 
receptor antibody–positive participants, with consistent/repeatable improvements through cycle 9. Similar results 
were seen in quality-of-life measures. Approximately half (54.6%) of participants achieved minimal symptom 
expression (MG-ADL score, 0-1) at any time through 9 cycles. Clinical improvements were similar to those seen 
with efgartigimod IV during ADAPT/ADAPT+. Updated analysis results will be presented at the congress.

Conclusions: Treatment with multiple cycles of efgartigimod PH20 SC was well tolerated and efficacious.
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Medscape CME, Merck EMB Serono, Novartis Pharma, PeerView CME, Physicians' Education Resource (PER) CME, 
PlatformQ CME, Regeneron Pharmaceuticals, Sanofi US, Seismic Therapeutics, TG Therapeutics, Toleranzia AB, 
and UCB Pharma; non-financial support from Alexion AstraZeneca Rare Disease, argenx, Biohaven Ltd, Cartesian 
Therapeutics, Toleranzia AB, and UCB Pharma.



127

Abstracts from the 2025 Neuromuscular Study Group Meeting

#1258 Phase 3 Myasthenia Gravis Inebilizumab Trial (MINT): Efficacy Data in AChR+ 
Generalized MG Subpopulation through Week-52

Richard J. Nowak1, Kimiaki Utsugisawa2, Michael Benatar3, Emma Ciafaloni4, M. Isabel Leite5, 
John Vissing6, Fengming Tang7, Yanping Wu7, Catherine Najem7, Nishi Rampal7*, Sue Cheng7, 

James F. Howard Jr.8

1 Yale Univ., New Haven, CT, USA; 2 Hanamaki General Hospital, Hanamaki, Japan; 3 Univ. of Miami 
Miller School of Medicine, Miami, FL, USA; 4 Univ. of Rochester, Rochester, NY, USA; 5 Univ.of 

Oxford, Oxford, UK; 6 Univ. of Copenhagen, Copenhagen, Denmark; 7 Amgen, Thousand Oaks, CA, 
USA; 8 Univ. of North Carolina, Chapel Hill, NC, USA 

*Employee at the time of the trial.

Introduction: The MINT primary efficacy endpoint, the change in Myasthenia Gravis Activities of Daily Living 
(MG-ADL) score at Week-26 in the combined population of acetylcholine receptor antibody-positive (AChR+) 
and muscle-specific kinase antibody-positive (MuSK+) was achieved supporting the efficacy of inebilizumab in 
generalized myasthenia gravis (gMG).

Objectives: To investigate the efficacy and durability of inebilizumab, a monoclonal antibody targeting CD19+ 
B-cells, in AChR+ gMG.

Methods: MINT (NCT04524273), a phase 3 clinical trial in adults with gMG, included a protocol-required steroid 
taper. The randomized control period (RCP) continued through Week-52 for the AChR+ cohort and included 
additional secondary endpoints: change from baseline in MG-ADL and Quantitative Myasthenia Gravis (QMG) 
scores at Week-52 and proportion of participants that achieved ≥3-point improvement at Week-52, without use of 
rescue therapy between Day-28 and Week-52.  AChR+ participants received 300mg of intravenous inebilizumab or 
placebo on RCP Day-1, Day-15, and Day-183.

Results: Out of 238 randomized participants, 190 were AChR+ (inebilizumab: 95, placebo: 95).  Change from 
baseline in the MG-ADL score demonstrated greater improvement with inebilizumab vs. placebo at Week-52 
(adjusted difference, −2.8; 95% CI, −3.9 to −1.7; nominal p<0.001), with 72.3% vs. 45.2% proportion of AChR+ 
participants improving by ≥3 points. Similarly, change from baseline in QMG score was greater in the inebilizumab 
group as compared to placebo at Week-52 (adjusted difference, −4.3; 95% CI, −5.9 to −2.8; nominal p<0.001), with 
69.2% vs. 41.8% proportion of AChR+ participants improving by ≥3 points.  

Conclusions: Prespecified analysis of MINT supports continued improvement and efficacy of inebilizumab in the 
AChR+ gMG subpopulation through Week-52.
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#1241 INSPIRE CMT-SORD Clinical Trial: CMT-Health Index Results at Month 18 and 24

Evan Bailey1, Jennifer Luth1, Catherine Summers1, Michael Shy2

1 Applied Therapeutics, New York, NY, USA; 2 University of Iowa Iowa City, Iowa

Introduction: Biallelic loss of function in Sorbitol dehydrogenase (SORD) results in a hereditary motor-
dominant neuropathy grouped in the broader category of Charcot-Marie-Tooth Type 2 (CMT2). CMT-SORD 
affects approximately 3,000 patients in the United States (US). Severe sorbitol dehydrogenase deficiency leads 
to accumulation of sorbitol in blood and tissues. Inhibition of Aldose Reductase (AR) has been shown to lower 
sorbitol levels via a family of drugs called Aldose Reductase Inhibitors (ARI). Govorestat, a CNS-penetrant ARI, is 
being evaluated in patients with CMT-SORD. Here we show results of treating patients with CMT-SORD using the 
Charcot-Marie-Tooth Health Index Scale (CMT-HI) and it’s components. 

Objectives: To evaluate the safety and efficacy of govorestat in patients with CMT-SORD using the CMT-HI scale. 

Methods: The INSPIRE study, a randomized, double-blind, placebo-controlled, multicenter, investigational trial 
was designed to assess the safety and efficacy of long term administration of govorestat in patients with CMT-SORD 
measured by whole blood sorbitol reduction, CMT-HI, and the correlation of change between the two.

Results: Fifty-six patients with CMT-SORD were randomized 2:1 ratio to govorestat 20mg/kg once daily or placebo. 
Twenty-six patients (46.6%) had the biallelic homozygous mutation c.757 delG (p.A253Qfs*27). The statistically 
significant improvement in the CMT-HI at Month 12 was sustained through Month 24. 

Conclusions: CMT-SORD is a severe and progressive neuropathy caused by elevated levels of sorbitol.  Govorestat 
remains generally safe and well tolerated.



130

Abstracts from the 2025 Neuromuscular Study Group Meeting

#1235 MYASTHENIA GRAVIS INEBILIZUMAB TRIAL (MINT): REDUCED RISK OF MG 
EXACERBATIONS, RESCUE THERAPY USE, AND CORTICOSTEROID BURDEN

Richard J. Nowak1, Kimiaki Utsugisawa2, Michael Benatar3, Emma Ciafaloni4, M. Isabel Leite5, 
John Vissing6, Fengming Tang7, Yanping Wu7, Catherine Najem7, Sue Cheng7, James F. Howard Jr.8

1 Yale Univ., New Haven, CT, USA; 2 Hanamaki General Hospital, Hanamaki, Japan; 3 Univ. of Miami 
Miller School of Medicine, Miami, FL, USA; 4 Univ. of Rochester, Rochester, NY, USA; 5 Univ. of 

Oxford, Oxford, UK; 6 Univ. of Copenhagen, Copenhagen, Denmark; 7 Amgen, Thousand Oaks, CA, 
USA; 8 Univ. of North Carolina, Chapel Hill, NC, USA

Introduction: Generalized Myasthenia Gravis (gMG) is characterized by fluctuating weakness and by autoreactive 
B-cells playing an essential role in upstream immunopathogenesis. The MINT (NCT04524273) primary endpoint 
was achieved supporting the efficacy of inebilizumab in gMG. MG exacerbations, which may lead to life-threatening 
respiratory failure, and rescue therapy use are a significant burden on health care resources and patients.

Objectives: To determine if inebilizumab reduces the risk of disease exacerbations and rescue therapy (RT) use in 
patients with gMG.

Methods: The randomized controlled period (RCP) was 52-weeks for AChR+ and 26-weeks for MuSK+ populations. 
Participants received 300mg of inebilizumab or placebo on RCP Day-1, Day-15, and Day-183 (AChR+ only). 
Participants on prednisone underwent a protocol-required steroid taper to ≤5mg/day. Secondary endpoints 
included risk of exacerbations and use of RT at Week-26 and Week-52 (primary analysis).

Results: 119 participants were randomized to inebilizumab; 119 to placebo. At baseline, the mean steroid dose (mg/
day) was comparable between treatment groups. At Week-26, mean steroid dose was reduced in both treatment 
groups. Inebilizumab-treated participants experienced lower risk of exacerbation than placebo through Week-26 
([Hazard Ratio, 95% CI, nominal p-value]; combined:0.41(0.24-0.70), p=0.001; AChR+:0.49(0.27-0.90), p=0.021; 
MuSK+:0.21(0.06, 0.79), p=0.020) and Week-52 in AChR+ (0.40[0.23-0.70], p=0.001). Fewer participants in the 
inebilizumab group used RT compared to placebo through Week-26 (inebilizumab vs. placebo, nominal p-value, 
combined:8.4% vs. 23.9%, p=0.005; AChR+:9.5% vs. 23.7%, p=0.016; MuSK+:4.2% vs. 25.0%, p=0.191) and Week-
52 in AChR+ (11.6% vs. 34.4%, p=0.005).

Conclusions: Inebilizumab treatment reduced risk of MG exacerbation and RT use while successfully tapering 
steroid.
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Amicus, Pfizer, Italfarmaco, Sarepta, Janssen, NS Pharma, and Roche. M.I. Leite funded by the NHS (Myasthenia 
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#1234 Update on INSPIRE DUCHENNE: A Phase 1/2 Study of SGT-003, an Investigational 
Next-Generation Microdystrophin Gene Therapy for Duchenne Muscular Dystrophy

Perry B. Shieh1, Kevin M. Flanigan2, Aravindhan Veerapandiyan3, Hernan D. Gonorazky4, 
Craig M. McDonald5, J. Patrick Gonzalez6, Matthew M. Harmelink6, Gabriel Brooks6

1 University of California Los Angeles, Los Angeles, CA, USA; 2 Nationwide Children’s Hospital, 
Columbus, OH, USA; 3 Arkansas Children’s Hospital, Little Rock, AR, USA; 4 The Hospital for Sick 

Children, Toronto, ON, Canada; 5 University of California Davis, Sacramento, CA, USA; 6 Solid 
Biosciences, Charlestown, MA, USA

Introduction: Duchenne is a chronic, progressive, and ultimately fatal neuromuscular disorder resulting from the 
lack of functional dystrophin protein. SGT-003 is a next-generation investigational AAV-based gene therapy that 
aims to replace dystrophin and stabilize muscle using a unique functional microdystrophin. 

Objectives: INSPIRE DUCHENNE is a first-in-human phase 1/2, open-label, multicenter, clinical trial to evaluate 
the safety, tolerability, and efficacy of a single intravenous infusion of SGT-003 at 1E14 vg/kg in pediatric patients 
with Duchenne.

Methods: SGT-003 was designed to better target muscles and reduce liver uptake compared to first generation 
approaches by using a next-generation muscle-tropic capsid, AAV-SLB101. It delivers a unique microdystrophin 
that includes the nNOS binding domain, responsible for protection against ischemia-induced muscle injury. Results 
from the first participants enrolled in INSPIRE DUCHENNE were analyzed for safety and biomarker evaluation.

Results: As of a May 30, 2025 data cutoff, SGT-003 has been well tolerated in 12 study participants. There have 
been no reports of TE-SAEs, and all TR-AEs resolved without sequelae in the weeks following dosing. No biomarker 
or clinical evidence of liver injury was observed. High levels of transduction and microdystrophin expression were 
observed at Day 90 in muscle biopsies from the first 3 participants, with means of 18.7 for VCN, 110% of normal 
dystrophin by Western blot, and 78% of microdystrophin-positive fibers. Improvements in multiple biomarkers of 
muscle integrity were also observed.

Conclusions: These initial results suggest a favorable safety profile and preliminary biomarker changes following a 
single dose of SGT-003 in pediatric patients with Duchenne.
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#1233 SGT-003: Initial Safety Evaluation of a Next-Generation Investigational Gene Therapy 
for Duchenne Muscular Dystrophy

J. Patrick Gonzalez1, Matthew Harmelink1, Jessica F. Boehler1, Jamie Marshall1, Nicolas Christoforou1, 
Gabriel Brooks1

1 Solid Biosciences, Charlestown, MA

Introduction: Adeno-associated virus (AAV) vectors have emerged as a promising tool for gene therapy due to their 
ability to deliver genetic material with high precision. However, high systemic doses currently required to achieve 
widespread therapeutic benefit for neuromuscular indications can pose potential safety risks, including acute 
serious liver injury. To address this issue, capsids can be engineered to refine and enhance their tropism to tissues 
of interest, while de-targeting the liver. In particular, AAV-SLB101, a next-generation rationally designed capsid, 
has shown increased skeletal and cardiac muscle tropism and decreased biodistribution to the liver in preclinical 
studies.

Objectives: To interrogate preliminary safety and tolerability data from the INSPIRE DUCHENNE (NCT06138639) 
Phase 1/2 study of SGT-003, which utilizes AAV-SLB101.

Methods: A number of biomarkers, including evaluation of multiple liver enzymes, were used to longitudinally 
assess safety in human patients with Duchenne muscular dystrophy following administration of SGT-003.

Results: Preliminary data from the INSPIRE DUCHENNE trial suggest high levels of biodistribution and 
microdystrophin expression in muscle biopsies collected at Day 90 for the first 3 participants, and as of May 30, 
2025, no biomarker or clinical evidence of liver injury have been observed (N=12). 

Conclusions: The initial safety and tolerability profile of SGT-003 has been favorable in the 12 participants dosed 
as of May 30, 2025, with no treatment-emergent serious adverse events observed and all treatment-related adverse 
events resolved without sequelae in the weeks following dosing. We hypothesize this may be attributed to AAV-
SLB101’s reduced liver biodistribution seen in nonclinical studies.
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#1232 AAV-SLB101 in Duchenne Muscular Dystrophy: Nonclinical Safety and Efficacy 
Characterization and Preliminary Clinical Insights

J. Patrick Gonzalez1, Matthew Harmelink1, Jessica F. Boehler1, Prushti Bhavsar1, Jamie Marshall1, 
Widler Casy1, Tiffany Willacy1, Irene Larena1, Glen B. Banks1, Nicolas Christoforou1, Gabriel Brooks1

1 Solid Biosciences, Charlestown, MA

Introduction: AAV-mediated gene therapy remains a promising therapeutic approach for multiple neuromuscular 
indications. Currently, high systemic doses are needed to achieve therapeutic benefit for conditions like 
Duchenne; however, high viral load can pose safety risks.  

Objectives: To develop a more targeted and efficacious vector, AAV-SLB101 was rationally designed to increase 
muscle tropism and is presently utilized in Solid Biosciences’ next generation, investigational gene therapy SGT-
003, which is currently in a clinical study for the treatment of Duchenne (INSPIRE DUCHENNE; NCT06138639)

Methods: A comprehensive panel of studies across mice, non-human primates, human cell lines and clinical trial 
participants was compiled to explore both efficacy and safety of AAV-SLB101. 

Results: AAV-SLB101 demonstrated increased muscle tropism and decreased liver uptake in healthy animals and 
disease models (wild type and mdx mice, non-human primates, and human iPSC-derived cardiomyocytes) compared 
to first-generation vectors. Early findings in the Phase 1/2 INSPIRE DUCHENNE trial showed high microdystrophin 
expression, with an average of 110% of normal dystrophin detected via Western blot in the first 3 participants at 90 
days post-treatment. Biomarker analysis revealed improvements in muscle and cardiac markers, supporting the 
potential of SGT-003 as a next-generation therapy. Additionally, safety assessments indicate a favorable profile 
with no treatment-emergent serious adverse events reported as of May 30, 2025 (n=12). 

Conclusions: Extensive nonclinical and preliminary clinical data support the use of AAV-SLB101 as an innovative 
next-generation capsid. These findings elucidate the intricate mechanism of AAV-SLB101 and underscore its 
potential as a targeted gene therapy vector for neuromuscular and cardiac indications.
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 #1228 ClC-1 inhibition improves NMJ structure and function in CMT2D, MuSK MG and re-
innervation

Martin Skov1, Jesper Emil Jakobsgaard1, Jeanette Morgen1, Martin Broch-Lips1, Marianne Skals1, 
Nete Huus1, Nicholas Kelly1, Signe R. Andreasen1, Jeppe B. Winther1, Pernille B. Thomasen1, 

Thomas K. Petersen1, Thomas H. Pedersen1

1 NMD Pharma, Aarhus N, Denmark

Introduction: The neuromuscular junction (NMJ) is critical for muscle contraction and is disrupted in diverse 
neuropathies. The skeletal muscle ClC-1 chloride channel regulates membrane excitability, but its role in NMJ 
repair is not fully understood.

Objectives: To determine whether pharmacological inhibition of ClC-1 enhances NMJ re-innervation, synaptic 
transmission, and muscle function in three rodent models: a mouse model of Charcot-Marie-Tooth disease type 2D 
(CMT2D), a rat model of MuSK myasthenia gravis (MuSK-MG), and a rat sciatic nerve crush injury model (crush).

Methods: Animals were randomized to receive either a selective ClC-1 inhibitor (50 mg/kg) or vehicle control 
(blinded). NMJ re-innervation was quantified by bungarotoxin and Synaptic vesicle 2 with Neurofilament-M for 
co-localization (% occupancy) in MuSK MG and CMT2D. Electrophysiological assessments were performed by 
compound muscle action potential (CMAP) in MuSK MG and CMT2D. Muscle performance was evaluated by grip 
strength (CMT2D and MuSK-MG) and gait analysis (crush).

Results: Fully innervated endplates were present in 21 % MuSK MG and 40 % CMT2D muscle when treated with 
vehicle, vs 46 % and 65 %, respectively, when treated with ClC-1 inhibitor. CMAP amplitude increased across all 
models when receiving ClC-1 inhibitor vs vehicle. Muscle grip strength improved in CMT2D and MuSK-MG cohorts, 
as did speed and stride regularity in crush animals.  

Conclusions: ClC-1 inhibition consistently promotes NMJ re-innervation, strengthens synaptic transmission, and 
improves muscle function in NMJ disease- and nerve-injury models. These findings identify ClC-1 as a possible 
therapeutic target for enhancing NMJ repair in neuromuscular disorders to improve muscle function.
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#1222 Del-zota produced statistically significant increases in exon skipping and dystrophin 
levels in EXPLORE44®, a Phase 1/2 study in patients with DMD44

Aravindhan Veerapandiyan1, Jamie Eskuri2, Kevin M. Flanigan3, Chamindra G. Laverty4, Han Phan5, 
Edward Smith5, Carolina Tesi Rocha6, Brenda Wong7, Marc Morris8, Yvonne Tami8, Tara Carmack8, 

Philip Kovach8, Josiah Herzog8, Steve Hughes8, Yiming Zhu8, Elizabeth J Ackermann8

1 University of Arkansas for Medical Sciences, Arkansas Children’s Hospital; 2 Gillette Children’s 
Hospital; 3 Nationwide Children’s Hospital; 4 University of California San Diego; 5 Rare Disease 

Research; 6 Stanford Medicine Children’s Health; 7 UMass Chan Medical School; 8 Avidity Biosciences, 
Inc.

Introduction: Duchenne muscular dystrophy (DMD) is caused by mutations in the dystrophin gene.  Delpacibart 
zotadirsen, or del-zota (AOC 1044), is an antibody-oligonucleotide conjugate (AOC™) comprised of an anti-
transferrin receptor 1 (TfR1) antibody conjugated to an exon 44-skipping phosphorodiamidate morpholino oligomer 
(PMO). Del-zota is designed to restore the dystrophin reading frame and produce functional, internally truncated 
dystrophin protein in individuals with mutations amenable to exon 44 skipping (DMD44).

Objectives: Part B of the Phase 1/2 EXPLORE44® trial (NCT05670730) is a randomized, placebo-controlled, double-
blind study assessing safety, tolerability, pharmacokinetics, and exon skipping efficacy of multiple-ascending doses 
of del-zota.

Methods: EXPLORE44® enrolled 24 ambulatory and non-ambulatory individuals aged 7 – 27 years with DMD44.  
(Part A healthy volunteer data has been reported previously).

Results: Treatment with del-zota resulted in consistent and high PMO muscle concentrations and produced 
significant increases in exon skipping (up to 67%) and dystrophin production (average of 25% and up to 58% of 
normal) in skeletal muscle and consistent reductions in blood creatine kinase to near normal levels (reduced by 
>80% compared to baseline). Del-zota produced favorable safety and tolerability results. 

Conclusions: The EXPLORE44® trial represents the first-in-patient experience using Avidity Biosciences’ 
proprietary AOC™ technology to deliver PMOs to muscle. Del-zota’s ability to increase dystrophin production and 
exon skipping and reduce CK levels highlights its potential to improve the lives of patients with DMD44. These data 
support the continued evaluation of del-zota in the Phase 2 EXPLORE44-OLETM trial (NCT06244082).
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#1221 DMPK siRNAs Efficiently Reduce the Levels of the Nuclear-Localized Mutant CUGExp 
DMPK mRNA that Causes Myotonic Dystrophy Type 1

David Sala1, Garineh Mary Melikian1, Mehul Dhanani1,*, Philip Kovach1, Tyler Albin2, Danny Arias1, 
Rob Burke2, Ramana Doppalapudi1, Hanhua Huang1, Mike Flanagan1, Arthur Levin1, Barbora Malecova1

1 Avidity Biosciences, Inc.; San Diego, CA, USA; 2 Seawolf Therapeutics; San Diego, CA, USA; 
* Affiliation at the time of research and abstract development

Introduction: Myotonic dystrophy type 1 (DM1) is a rare, autosomal dominant, progressive neuromuscular 
disease with no approved therapies. DM1 is caused by a toxic gain-of-function CUG repeat-expansion mutation 
in the myotonic dystrophy protein kinase (DMPK) mRNA. At Avidity, we leveraged our Antibody Oligonucleotide 
Conjugate (AOC™) platform to develop an investigational product candidate for the treatment of DM1, del-desiran 
(delpacibart etedesiran; formerly AOC 1001). Del-desiran consists of a small interfering RNA (siRNA) targeting 
DMPK mRNA conjugated to a monoclonal transferrin receptor 1 (TfR1) antibody that allows for productive siRNA 
delivery into muscle to reduce DMPK expression.

Objectives: As the DM1-causing mutant DMPK mRNA is localized within nuclei, we sought to confirm nuclear 
activity of DMPK siRNAs.

Methods: We used a MALAT1-targeting siRNA as a tool to evaluate nuclear siRNA activity in human DM1 myoblasts 
in vitro and mouse skeletal muscle in vivo. Next, we evaluated the nuclear activity of DMPK siRNAs in cultured 
myoblasts derived from individuals with DM1 using subcellular fractionation and RNAscope as orthogonal methods.

Results: The MALAT1 siRNA decreased MALAT1 levels in human DM1 myoblasts and mouse skeletal muscle 
upon AOC treatment. DMPK siRNAs were able to reduce DMPK mRNA levels in the nuclear compartment of DM1 
myoblasts and the amount of nuclear CUGExp RNA-containing foci that drive DM1.

Conclusions: DMPK siRNAs are active in the nucleus and can reduce levels of nuclear mutant DMPK mRNA, the 
underlying cause of DM1. These preclinical data support the ongoing evaluation of del-desiran in clinical trials for 
the treatment of DM1.
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 #1220 Topline Data from Dose Escalation Cohorts A and B in FORTITUDE™, a Phase 1/2 
Trial Evaluating Del-brax (delpacibart braxlosiran) in Adults with Facioscapulohumeral 

Muscular Dystrophy (FSHD)

Jeffrey Statland¹, Enrico Bugiardini2, Channa Hewamadduma3, Lisa Hobson-Webb4, 
Nicholas Johnson5, Hanns Lochmuller6, Dianna Quan7, Colin Quinn8, Rabi Tawil9, Amy Halseth10, 

David Canton10, Haley Arellano10, Christina Tysoe10,*, Connie Lee10, Steve Hughes10, 
Elizabeth J. Ackermann10

1 University of Kansas Medical Center; 2 University College London; 3 University of Sheffield; 4 Duke 
University Medical Center; 5 Virginia Commonwealth University; 6 University of Ottawa; 7 University 

of Colorado; 8 University of Pennsylvania; 9 University of Rochester Medical Center; 10 Avidity 
Biosciences; 

*Affiliation at time of research and abstract development

Introduction: Delpacibart braxlosiran, or del-brax (AOC 1020) is an antibody-oligonucleotide conjugate (AOC™) 
composed of a DUX4-targeting siRNA conjugated to a humanized anti-transferrin receptor 1 antibody to enable 
targeted delivery to muscle. Del-brax is designed to target the root cause of FSHD by degrading aberrantly expressed 
DUX4 mRNA and reducing expression of DUX4-regulated genes.

Objectives: FORTITUDE™ (NCT05747924) is a phase 1/2 randomized, double-blind, placebo-controlled trial 
evaluating safety, tolerability, pharmacokinetics, and pharmacodynamics of del-brax in individuals with FSHD. 

Methods: FORTITUDE™ includes three cohorts with a 1-year treatment and follow-up period. The first two cohorts 
(Cohort A and B; n=12 and 27, respectively) were multiple-ascending dose cohorts that evaluated 2 mg/kg (first 
dose 1 mg/kg) and 4 mg/kg given every 6 weeks for three doses followed by two quarterly doses. Cohort C (n=51) 
is a biomarker cohort evaluating 2 mg/kg given every 6-7 weeks. Cohort A and B have completed, and Cohort C is 
ongoing.

Results: Data will be presented for Cohorts A and B, including DUX4-regulated biomarkers, serum creatine kinase, 
exploratory efficacy endpoints, and long-term safety.

Conclusions: FORTITUDE™ data from Cohorts A and B support del-brax’s continued clinical development as the 
first investigational therapy targeting the root cause of FSHD via the ongoing biomarker cohort and the initiation of 
a global Phase 3 study.
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#1216 Comparison of Functional Outcomes of Bidridistrogene Xeboparvovec and Matched 
Natural History Controls in Patients With LGMD 2E/R4: Results From Phase 1 and Phase 

1/2a Trials

G. Comi1,2, L.N. Alfano3, K.G. Claeys4, A.M. Connolly5,6, J.L. De Bleecker7, J. Diaz Manera8, R.S. Finkel9, 
A. Gangfuss10, M.K. James8, C.G. Laverty11, C.I. Ortez Gonzalez12, C.M. Proud13, H. Topaloglu14, 

S.W. Yum15, L.P. Lowes16, W. Hu16, N. Larter16, L. Rodino-Klapac16, J.R. Mendell16

1 Dino Ferrari Center, Department of Pathophysiology and Transplantation, University of Milan, Milan, 
Italy; 2 Foundation IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Neurology Unit, Milan, Italy; 

3 Center for Biobehavioral Health, The Research Institute at Nationwide Children’s Hospital, 
Columbus, OH, USA; 4 Department of Neurology, University Hospitals Leuven and KU Leuven, 

Leuven, Belgium; 5 Nationwide Children’s Hospital, Columbus, OH, USA; 6 The Ohio State University, 
Columbus, OH, USA; 7 Department of Neurology, University Hospital Ghent and AZ Sint-Lucas, Ghent, 

Belgium; 8 The John Walton Muscular Dystrophy Research Center, Newcastle University, Newcastle 
Upon Tyne Hospitals NHS, Newcastle Upon Tyne, UK; 9 Center for Experimental Neurotherapeutics, 

Department of Pediatric Medicine, St. Jude Children’s Research Hospital, Memphis, TN, USA; 
10 Department of Pediatric Neurology, Centre for Neuromuscular Disorders, University Duisburg-

Essen, Essen, Germany; 11 University of California San Diego, San Diego, CA, USA; 12 Neuromuscular 
Unit, Hospital Sant Joan de Deu, Barcelona, Spain; 13 Children’s Hospital of The King’s Daughter, 

Norfolk, VA, USA; 14 Department of Pediatrics, Yeditepe University, Istanbul, Turkey; 15 Division of 
Neurology, Children’s Hospital of Philadelphia, Department of Neurology, Perelman School of Medicine 

at the University of Pennsylvania, Philadelphia, PA, USA; 16 Sarepta Therapeutics, Inc., Cambridge, 
MA, USA.

Introduction: Limb-girdle muscular dystrophy 2E/R4 (LGMD2E/R4) is caused by mutations in the β-sarcoglycan 
(SGCB) gene, leading to muscle loss. Bidridistrogene xeboparvovec, an investigational adeno-associated virus vector 
that delivers the full-length SGCB transgene, has shown efficacy and a manageable safety profile.  

Objectives: To evaluate efficacy in studies SRP-9003-101 (NCT03652259) and SRP-9003-102 (NCT05876780) 
versus matched natural history (NH) controls from the JOURNEY study (NCT04475926).

Methods: Participants from SRP-9003-101 (ambulatory; n=6; cohort 1, 1.85 × 1013 vg/kg; cohort 2, 7.41 × 1013 vg/kg) 
and SRP-9003-102 (nonambulatory; n=5; 7.41 × 1013 vg/kg) received a single treatment infusion. JOURNEY provided 
an age- and function-matched external control group. This analysis evaluated the least squares means change from 
baseline (CFBL) difference through month 18 for North Star Assessment for LGMD (NSAD), Performance of Upper 
Limb (PUL) 2.0, and timed function tests as well as CFBL difference in creatine kinase (CK) at month 12 versus NH 
controls.

Results: In SRP-9003-101 (mean age at dosing, 10 years), a significant difference in mean CFBL was observed 
across multiple endpoints (NSAD and other timed function tests) versus NH controls. In SRP-9003-102 (mean age 
at dosing, 20.2 years), a significant difference in mean CFBL was observed in NSAD and PUL 2.0 total scores versus 
NH controls. Significantly reduced CK levels were observed in both studies versus NH controls. The safety profile 
remained consistent with prior analyses.

Conclusions: Treatment with bidridistrogene xeboparvovec showed a beneficial modification of disease trajectory 
compared with NH controls. Given the heterogeneity of LGMD2E, longer-term data from ongoing clinical and NH 
studies are needed to confirm treatment effects.

Sponsorship: Sarepta Therapeutics, Inc.
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#1215 Exploratory Biomarker Analyses in a Phase 2 Trial of Riliprubart for Chronic 
Inflammatory Demyelinating Polyneuropathy

L. Querol1, S. Hourcade2, T. Chow3, Y. Chen3, M. Levit3, T.R. Hammond3, M.L. Kramer3, N. Ternes4, 
A. Seluzhytsky3, M. Alonso-Alonso3, N. Atassi3, R.A. Lewis5, Riliprubart in CIDP Phase 2 Trial Group6 

1 Neuromuscular Diseases Unit, Department of Neurology, Hospital de la Santa Creu i Sant Pau, 
Barcelona, Spain; Centro para la Investigación Biomédica en Red en Enfermedades Raras (CIBERER), 

Madrid, Spain; 2 Sanofi, Vitry-Sur-Seine, France; 3 Sanofi, Cambridge, MA, USA; 4 Sanofi, Montpellier, 
France; 5 Department of Neurology, Cedars Sinai Medical Center, Los Angeles, CA, USA; 6 Riliprubart 

Phase 2 PDY16744 Trial Group on behalf of participating investigational sites, International
*Presenting Author: Nazem Atassi  

Introduction: Riliprubart, a first-in-class humanized IgG4-monoclonal antibody, selectively inhibits activated-C1s 
within the classical-complement pathway, and can be self-administrated subcutaneously via an auto-injector. In a 
phase-2 trial (NCT04658472), riliprubart treatment in participants with CIDP showed favorable benefit:risk profile 
and reduction in NfL. 

Objectives: To report subgroup-analyses of biomarkers at W24.  

Methods: This trial evaluates riliprubart in participants with CIDP: SoC-Treated/Refractory groups underwent W24 
treatment (Part-A), then optional treatment extension (Part-B: W52). Part-A subgroup-analyses used baseline (BL) 
clinical characteristics (CIDP-subtype, time since start of therapy/diagnosis, previous therapies, Ig dose, BL NfL 
[tertiles for overall cohort: ≤12.40, >12.40-<29.60, ≥29.60 pg/mL) and INCAT score [≤4 or ≥4 overall median]) 
in SoC-Treated/Refractory groups, and all participants. At W24, geometric means (GM) ratios to BL in NfL, and 
INCAT response rate according to NfL absolute change from BL (categorized in tertiles), were calculated. 

Results: As of April-2024, available interim-data (48 SoC-Treated/18-Refractory participants) showed overall 
31% NfL reduction [GM ratio (SD), 0.69±1.67] which was similar in SoC-Refractory (0.70±1.64) and SoC-Treated 
(0.69±1.68) groups at W24. Similar NfL reductions observed in atypical vs. typical CIDP (0.50±1.85 vs. 0.77±1.54), 
high vs. low BL NfL levels (0.66±1.88 vs. 0.85±1.26), and BL INCAT scores (0.60±1.76 vs. 0.75±1.6). At W24, 
%-INCAT responders was higher among participants who had greater reductions from BL (SoC-Refractory: 67% 
[4/6]; SoC-Treated: 69% [11/16]) vs. lower reductions (SoC-Refractory: 33% [2/6]); SoC-Treated: 31% [5/16]). 
Available data will be presented at meeting.  

Conclusions: Riliprubart reduced plasma-NfL levels by 31%; greater reductions correlated with higher INCAT 
response.

Author Disclosures: L. Querol: Received research grants from Instituto de Salud Carlos III – Ministry of Economy 
and Innovation (Spain), CIBERER, Fundació La Marató, GBS-CIDP Foundation International, UCB and Grifols. 
He received speaker or expert testimony honoraria from CSL Behring, Novartis, Sanofi, Merck, Annexon, Alnylam, 
Biogen, Janssen, Lundbeck, argenx, UCB, Dianthus, LFB, Avilar Therapeutics, Octapharma and Roche. He serves 
at Clinical Trial Steering Committee for Sanofi, and was Principal Investigator for UCB’s CIDP01 trial. S. Hourcade, 
T. Chow, Y. Chen, M. Levit, T. R. Hammond, M. L. Kramer, N. Ternes, A. Seluzhytsky, M. Alonso-Alonso, N. Atassi: 
Employees of Sanofi and may hold shares and/or stock options in the company. R. A. Lewis: Consultant with Alexion; 
Annexon; Argenx; Avilar; BioCryst; Boehringer Ingleheim; CSL Behring; Dianthus; Grifols; Immunovant; Intellia; 
J&J; Nervosave; Nuvig; Sanofi; Seismic; Takeda. TGTX.
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#1213 Givinostat Weight-Based Flexible Dosing: Rationale and Efficacy at the Different 
Doses

Aravindhan Veerapandiyan1, Federica Alessi2, Sara Cazzaniga2, Paolo Bettica2, Eugenio Mercuri3

1 Department of Pediatrics, Division of Neurology, University of Arkansas for Medical Sciences, 
Arkansas Children’s Hospital, Little Rock, Arkansas, USA; 2 Italfarmaco S.p.A., Milan, Italy; 3 Pediatric 
Neurology Institute, Catholic University and Nemo Pediatrico, Fondazione Policlinico Gemelli IRCCS, 

Rome, Italy

Introduction: In the phase 3 EPIDYS study, patients with Duchenne muscular dystrophy received weight-based 
givinostat dosing plus standard of care (ie, corticosteroids), starting at dose A or B, depending on study protocol. 
Doses were adjusted (A to B or B to C) based on predefined rules related to tolerability to achieve the highest 
tolerated dose for each patient. 

Objectives: To evaluate givinostat efficacy based on the final administered dose at week 72 (W72) in patients from 
EPIDYS. 

Methods: Mean change from baseline (CFB) at W72 in 4-stair climb (4SC) time (seconds) and total North Star 
Ambulatory Assessment (NSAA) scores were analyzed. 

Results: Thirty-nine patients started at dose A and 42 patients started at dose B. Dose was reduced in 36 patients. 
Overall, 21 patients received final dose A, 44 dose B, and 16 dose C. All patients had similar givinostat blood 
concentrations within the range considered efficacious throughout the study (5 samples/patient). At W72, the 
placebo-corrected difference in least squares (LS) mean CFB (95% CI) in 4SC time was A: –2.61 (–4.97, –0.26), B: 
–1.35 (–3.25, 0.54) and C: –1.90 (–4.48, 0.67). For NSAA, the LS mean CFB (placebo-corrected) was A: 3.35 (1.07, 
5.64), B: 1.24 (–0.57, 3.05), and C: 1.94 (–0.58, 4.46). 

Conclusions: Results numerically favored givinostat over placebo across all 3 doses. Flexible dosing enables the 
highest tolerated givinostat exposure for maximal efficacy while maintaining tolerability. Downtitration is feasible 
because all final doses yield comparable givinostat blood concentrations and clinically meaningful benefit.
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#1211 Vastus lateralis fat fraction is associated with functional efficacy endpoints in patients 
with Duchenne muscular dystrophy treated with givinostat

C.M. McDonald1, F. Bellanti2, S. Cazzaniga3, P. Bettica3, U. Schara-Schmidt4, E. Mercuri5, M. Guglieri6, 
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S.p.A., Milan, Italy; 4 Department of Pediatric Neurology, Center of Neuromuscular Disorders in 
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Germany; 5 Pediatric Neurology Institute, Catholic University and Nemo Pediatrico, Fondazione 
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Physical Therapy, University of Florida, Gainesville, FL, USA

Introduction: Givinostat is an oral histone deacetylase inhibitor indicated for Duchenne muscular dystrophy (DMD) 
in patients aged ≥6 years. Vastus lateralis fat fraction (VLFF) is inversely correlated with daily activity and muscle 
functionality and predicts loss of function in patients with DMD. In the phase 3 EPIDYS study, givinostat treatment 
delayed fat infiltration compared with placebo (least squares mean difference: −2.92%; p=0.035) after 18 months.

Objective: To determine whether the change from baseline in VLFF is correlated with measures of disease progression 
in patients with DMD. 

Methods: This post hoc analysis explored the relationship between VLFF and key efficacy endpoints observed at 
the end of study (month 18), including 4-stair climb (4SC), time to rise (TTR), 6-minute walking test (6MWT), and 
North Star Ambulatory Assessment (NSAA) in patients treated with givinostat (n=77) or placebo in addition to 
standard of care (ie, corticosteroids; n=37) from EPIDYS with baseline VLFF >5% and ≤30%. 

Results: VLFF had a relatively high reciprocal correlation with 4SC (0.539, p=0.026), 6MWT (−0.528, p=0.029), 
and NSAA (−0.527, p=0.030). The correlation between VLFF and TTR (0.409, p=0.100) was not statistically 
significant. 

Conclusions: Based on these results, the observed VLFF in response to treatment with givinostat suggests an 
association with efficacy endpoints evaluated in EPIDYS. These findings are consistent with previous studies 
showing a strong relationship between VLFF and functional measures and suggest that reductions in VLFF are 
clinically meaningful in patients treated with givinostat.
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#1208 Givinostat Effect on Respiratory Function in Duchenne Muscular Dystrophy Before 
and After Ambulation Loss: Results From EPIDYS, LTSE, and PRO-DMD-01 Studies

C.M. McDonald1, C.G. Laverty2, E.L. Finanger3 J.E. Signorovitch4,5, A. Parodi6, F. Alessi6, S. Cazzaniga6, 

P. Bettica7, Y. Péréon8, E. Mercuri8

1 Sacramento, CA; 2 San Diego, CA; 3 Portland, OR; 4 Boston, MA; 5 Cambridge, MA; 6 Milan, Italy; 
7 Nantes, France; 8 Rome, Italy

Introduction: Givinostat, an oral histone deacetylase inhibitor, is indicated for the treatment of Duchenne muscular 
dystrophy (DMD) in patients aged ≥6 years.

Objective: To evaluate the effect of givinostat on pulmonary function in patients who experienced loss of ambulation 
(LoA) during follow-up.

Methods: Data from the double-blind, randomized, phase 3 EPIDYS study in ambulant boys (aged ≥6 years) 
with DMD (NCT02851797) and its ongoing open-label extension (NCT03373968) were indirectly compared with 
PRO-DMD-01 (NCT01753804), a natural history study of DMD disease progression. Matching-adjusted indirect 
comparisons were used, adjusting for patient characteristics at LoA. Forced vital capacity (FVC) %–predicted mean 
trajectories before and after LoA were estimated using longitudinal mixed effects models.

Results: This analysis included 56 patients treated with givinostat and steroids compared with published data on 
51 patients from the PRO-DMD-01 study who received steroids only. Among weighted givinostat-treated patients, 
2 years before LoA, the weighted least squares mean (SE) FVC %–predicted was 91.3% (2.2%), decreasing to 83.0% 
(2.3%) at LoA and 74.4% (2.4%) 2 years post-LoA. The mean (SE) annual decline in FVC %–predicted was 3.6% 
(1.2%) before LoA and 3.9% (1.3%) after LoA. In the PRO-DMD-01 study, the mean (SE) annual decline in FVC %–
predicted was 5.6% (2.1%) before LoA; this increased to 10.1% (2.2%) after LoA.

Conclusions: FVC%–predicted trajectories showed a slower and less pronounced decline in patients treated with 
givinostat compared with those treated with steroids only. These findings suggest improved pulmonary function 
stabilization with givinostat treatment.
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#1207 Characterizing thrombocytopenia in patients with Duchenne muscular dystrophy 
treated with givinostat: results from the phase 3 EPIDYS trial

J.F. Brandsema1, E.L. Finanger2, F. Alessi3, S. Cazzaniga3, P. Bettica3, L. McAdam4, E.H. Niks5

1 Philadelphia, PA; 2 Portland, OR; 3 Milan, Italy; 4 Toronto, ON; 5 Leiden, Netherlands

Introduction: Thrombocytopenia is a known adverse event (AE) of givinostat, an oral histone deacetylase inhibitor 
indicated for Duchenne muscular dystrophy (DMD) treatment.

Objectives: To further characterize thrombocytopenia with givinostat treatment using data from the phase 3 EPIDYS 
trial (NCT02851797). 

Methods: A total of 179 boys aged ≥6 years with DMD were assigned to oral givinostat (n=118) or placebo (n=61) 
over 18 months, while continuing systemic corticosteroids. The preferred AE terms of “thrombocytopenia” and 
“platelet count decreased” were assessed. 

Results: Overall, 38 (32.2%) givinostat-treated patients experienced thrombocytopenia or decreased platelet 
count (AE terms aggregated) compared with 0 patients receiving placebo. All AEs of thrombocytopenia/decreased 
platelet count were grade 1 or 2 in severity, and none resulted in study drug withdrawal. A total of 17 (14.4%) and 16 
(13.6%) givinostat-treated patients required dose reduction owing to thrombocytopenia or decreased platelet count, 
respectively. No events of thrombocytopenia or decreased platelet count led to temporary treatment interruption. 
The median (interquartile range [IQR]) time to platelet count nadir (first minimum value post baseline) with 
givinostat was 85.0 (41.0–254.0) days. The median (IQR) time to platelet count recovery (time from the minimum 
value < the lower limit of normal [n=62] to the first value within normal limits) was 26.0 (12.0–43.0) days.

Conclusions: With givinostat treatment, platelet count reductions occur early, and levels recover to normal within 
1 month. Although thrombocytopenia/decreased platelet count resulted in dose reductions in 17 (14.4%) and 16 
(13.6%) givinostat-treated patients, respectively, all events were mild or moderate in severity and managed without 
treatment interruption.
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#1202 A Real-World Retrospective Cohort Study Characterizing Treatment Patterns Among 
Patients with MMN in the United States

Clémence Arvin-Berod1, Cecile Blein1, Sergio Barrera-Sierra1, Jamie Wood1, Charlotte E. Ward2, 
Divya Nagpal3, Kartik Wadhwa3, Varun D. Gupta3, Dustin Nowacek1

1 argenx, Ghent, Belgium; 2 ZS Associates, Boston, MA, USA; 3 ZS Associates, New Delhi, India

Introduction: Multifocal Motor Neuropathy (MMN) is a complement driven, rare immune-mediated motor 
neuropathy characterized by asymmetric limb weakness without sensory abnormalities, often resulting in significant 
disability. The treatment of MMN is challenged by delayed diagnosis due to symptom overlap with other conditions, 
treatment limited to intravenous immunoglobulin (IVIG), and barriers to access. 

Objectives: This study aims to explore the treatment landscape for MMN using real-world data.

Methods: A retrospective cohort study was conducted using a US claims dataset (Komodo Health  Jan 2016 – March 
2024). Adult MMN patients were identified based on specified inclusion criteria and continuous enrollment one year 
pre-index date. Patients required ≥ 2 MMN ICD-10 diagnoses and ≥ 1 relevant test before the 2nd MMN diagnosis 
to be included for further analysis. 

Results: We identified 330 MMN patients based on their most recent 12 months of data. Among them, 75% of patients 
received no therapy 1-year prior to diagnosis. We found that 31% of patients received IVIG in combination with 
steroids, 46% received IVIG alone, 3% received steroids alone and 20% received no therapy 1-year post-diagnosis. 
Finally, IVIG utilization was highest 1-year post-diagnosis, and decreased over time, from year 1 to year 3. 

Conclusion: This study highlights potential gaps in the treatment of MMN, with a substantial proportion of patients 
receiving no therapy both before and after diagnosis. The findings highlight the dependence on IVIG, reveal the 
usage of steroids despite their ineffectiveness for MMN, and show a decrease in IVIG usage over time.
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#1200 C1q Blockade with Tanruprubart Rapidly Attenuates Complement-Driven Acute 
Neuroinflammation and Accelerates Early Muscle Strength Recovery in Guillain–Barré 

Syndrome

H-A Kroon1, P Paliwal1, C Sommer2, QD Mohammad3, J Navarro4, G Morrison1, R Gerwien5, P Collins1, 
KAK Azad3, Z Islam3

1 Brisbane, CA, USA; 2 Würzburg, Germany; 3 Dhaka, Bangladesh; 4 Manila, Philippines; 
5 Newington, CT, USA

Introduction: Guillain‑Barré syndrome (GBS) is characterized by classical complement pathway activation, 
neuroinflammation and nerve damage. Complement activation generates anaphylatoxins that elicit an acute cellular 
immune response including neutrophils and neutrophil degranulation, amplifying neuroinflammatory edema. 
Tanruprubart is a monoclonal antibody, targeting C1q, the classical complement pathway initiator. It was evaluated 
in a randomized, double-blind, placebo-controlled, Phase 3 trial in GBS (GBS-02; NCT04701164; N=214).

Objectives: This analysis evaluates the impact on complement-driven neutrophil activity in GBS.

Methods: Serum C1q levels were assessed over 26 weeks in the overall population, alongside serum neutrophil 
counts. Biomarkers of complement-mediated neuroinflammation were assessed in a subset. Efficacy measures 
included muscle strength (MRC sumscore).

Results: Following single administration of tanruprubart 30 mg/kg, circulating C1q was inhibited for approximately 
1 week. Neutrophil counts, markers of neutrophil degranulation and activation, were elevated at baseline, consistent 
with an immunoinflammatory state. In the biomarker cohort (N=115), there was a treatment-induced reduction 
in neutrophil counts, neutrophil degranulation and activation markers as well as other pro-inflammatory signals, 
identified by gene ontology analysis at Week 1 (p<0.0001). This was mirrored by an improvement in muscle strength 
in tanruprubart 30 mg/kg-treated participants vs placebo (LS mean difference 8.2 points; 95% CI 3.28–13.14; 
p<0.0029, MRC sumscore).

Conclusions: Rapid and sustained blockade of C1q with tanruprubart provides a mechanistic link between 
complement inhibition, attenuation of acute neuroinflammation and early gains in muscle strength. These findings 
support the utility of biomarkers to objectively assess the therapeutic effect of a targeted immunotherapy in GBS

Disclosures: The study was sponsored by Annexon Biosciences (Brisbane, CA, USA).

HAK, PP, GM, PC Employees and shareholders of Annexon Biosciences

CS Consultancy/advisory role with Annexon Biosciences, argenx, CSL-Behring, 
Grifols, Kedrion, Sanofi, Takeda

QDM Consultancy/advisory role with Annexon Biosciences
JN Consultancy/advisory role with Annexon Biosciences
RG Consultancy/advisory role with Annexon Biosciences
KAKA No disclosures

ZI
Research funding from Fogarty International Center, National Institute of 
Neurological Disorders and Stroke of the National Institutes of Health, USA, 
and Annexon Biosciences
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#1196 Early muscle strength improvements in patients with GBS treated with tanruprubart 
is a predictor of better outcomes

G Morrison1, H-A Kroon2, Z Islam3, KC Gorson4, KAK Azad3, J Navarro4, P Collins1, QD Mohammad2

1 Brisbane, CA, USA; 2 Dhaka, Bangladesh; 3 Boston, MA, USA; 4 Manila, Philippines

Introduction: Guillain-Barré syndrome (GBS) is a complement-mediated, peripheral neuropathy characterized by 
rapidly progressive muscle weakness. In GBS-02, a double-blind, placebo-controlled, Phase 3 study (NCT04701164), 
tanruprubart (ANX005) 30 mg/kg single administration rapidly inhibited C1q, leading to early and sustained clinical 
improvements. The Medical Research Council sumscore (MRCss) at Week 1 is amongst the strongest predictors of 
prognosis in GBS and is a key component of the modified Erasmus GBS Outcome Score prognostic tool. 

Objectives: This analysis evaluated whether improvement in MRCss at Week 1 predicts long-term functional 
outcomes.

Methods: We assessed correlation between MRCss (Least Squares [LS] mean change from baseline), GBS disability 
scale (GBS-DS), Overall Neuropathy Limitations Scale (ONLS), EQ-5D-5L and other outcomes using Kendall's tau 
estimates and Pearson. To estimate the extent changes in MRCss explain treatment effect, we applied proportional 
odds, logistic, and Cox regression models.

Results: At Week 1, tanruprubart 30 mg/kg rapidly improved muscle strength (MRCss LS mean difference 10.0 
points, p<0.0001) vs placebo, with 86.1% of patients receiving tanruprubart improving ≥1 point vs 47.5% with 
placebo. Improvement in MRC was highly statistically correlated with better clinical outcomes including functional 
mobility (Timed-Up-and-Go, Rasch-built Overall Disability Scale, EQ-5D-5L Mobility), and reduced disability 
(GBS-DS, ONLS) from Week 1 through Week 26 (p<0.0001 for all comparisons).

Conclusions: These findings suggest that early muscle strength recovery measured by MRCss at Week 1 serves 
as a reliable indicator of overall treatment response in GBS. The rapid improvement observed with tanruprubart 
may reflect early reversal of conduction failure in largely intact motor neurons, contributing to better long-term 
functional outcomes.

Disclosures: The study was sponsored by Annexon Biosciences (Brisbane, CA, USA). 

GM, H-AK, PC Employees and shareholders of Annexon Biosciences

ZI Research funding from Fogarty International Center, National Institute of Neurological 
Disorders and Stroke of the National Institutes of Health, USA, and Annexon Biosciences

KCG Consultancy/advisory role with Annexon Biosciences, Argenx, Janssen, and Sanofi

KAKA No relevant disclosures

JN Consultancy/advisory role with Annexon Biosciences

QDM Consultancy/advisory role with Annexon Biosciences
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#1195 Targeted immunotherapy with tanruprubart reduces ventilation requirements in 
Guillain-Barré syndrome (GBS)

H-A Kroon1, QD Mohammad2, J Navarro3, G Morrison1, R Gerwien4, Peter Collins1, KAK Azad2, 
Z Islam2, KC Gorson5

1 Brisbane, CA, USA; 2 Dhaka, Bangladesh; 3 Manila, Philippines; 4 Newington, CT, USA; 
5 Boston, MA, USA

Introduction: Guillain-Barré syndrome (GBS) is a neuromuscular emergency requiring hospitalization and often 
mechanical ventilation. 

Objectives: A randomized, double-blind, placebo-controlled Phase 3 trial assessed tanruprubart (ANX005), a C1q 
inhibitor blocking classical complement activation, as a treatment for GBS, including its impact on duration of 
mechanical ventilation.

Methods: Duration of ventilation was analyzed with a zero-inflated negative binomial (ZINB) model to accommodate 
both the excess of zeroes (patients never ventilated) and the over dispersed counts among those ventilated. Two 
intercurrent events were prespecified: no ventilation and death. Those patients never requiring ventilation were 
assigned a ventilation duration of zero days, while the seven that died while ventilated were assigned the maximum 
trial length (182 days). The analysis was repeated without imputation for death and among patients already 
ventilated at treatment start with non-parametric methods.

Results: The median duration of ventilation amongst placebo-treated participants was 48 days. In the ZINB model 
both doses of tanruprubart showed significant reduction in median ventilation duration compared to placebo (28-
day reduction, p=0.0356 for tanruprubart 30 mg/kg; 34-day reduction, p=0.0011 for tanruprubart 75 mg/kg). In 
the cohort of ventilated patients not imputed for death, median ventilation duration was reduced by 15 days for 
tanruprubart 30 mg/kg (p=0.0079) and 20 days for tanruprubart 75 mg/kg (p=0.0080) compared to placebo. 
Similar benefits were observed when analyses were restricted to patients already ventilated at treatment initiation.

Conclusions: Tanruprubart significantly reduces duration of mechanical ventilation in GBS, highlighting its 
potential to alleviate one of the critical burdens of severe GBS.

Disclosures: The study was sponsored by Annexon Biosciences (Brisbane, CA, USA).

H-AK, GM, PC Employees and shareholders of Annexon Biosciences

QDM Consultancy/advisory role with Annexon Biosciences

JN Consultancy/advisory role with Annexon Biosciences

RG Consultancy/advisory role with Annexon Biosciences

KAKA No disclosures

ZI
Research funding from Fogarty International Center, National Institute of 
Neurological Disorders and Stroke of the National Institutes of Health, USA, and 
Annexon Biosciences

KCG Consultancy/advisory role with Annexon Biosciences, Argenx, Janssen, and Sanofi
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#1194 Safety and Efficacy of Riliprubart in CIDP: 76-week Phase 2 Trial Results

L. Querol1, R. A. Lewis2, H-P. Hartung3, P. A. van Doorn4, J. Lin5, A. Dionne6, S. Attarian7, 
E. Wallstroem8, K. Auwarter9, Y. Lu10, M. Alonso-Alonso8, N. Atassi8, R. A. C. Hughes11, Riliprubart in 

CIDP Phase 2 Trial Group12 

1 Neuromuscular Diseases Unit, Department of Neurology, Hospital de la Santa Creu i Sant Pau, 
Barcelona, Spain; Centro para la Investigación Biomédica en Red en Enfermedades Raras (CIBERER), 

Madrid, Spain; 2 Department of Neurology, Cedars Sinai Medical Center, Los Angeles, CA, USA; 
3 Department of Neurology, Faculty of Medicine, Heinrich-Heine-University, Düsseldorf, Germany; 

Brain and Mind Center, University of Sydney, Sydney, NSW, Australia; Department of Neurology, 
Medical University of Vienna, Vienna, Austria; Department of Neurology, Palacky University Olomouc, 

Olomouc, The Czech Republic; 4 Erasmus MC, University Medical Center, Rotterdam, The Netherlands; 
5 Department of Neurology and Rare Disease Center, Huashan Hospital, Fudan University, Shanghai, 

China; 6 CHU de Quebec Universite Laval, Quebec, Canada; 7 Neuromuscular Disease and ALS 
Reference Center, Timone University Hospital, Aix-Marseille University, CHU Timone, Marseille Cedex 

05, France; 8 Sanofi R&D, Neurology Development, Cambridge, MA, USA; 9 Sanofi, USA; 
10 Sanofi R&D, Biostatistics and Programming, Cambridge, MA, USA; 11 UCL Queen Square Institute of 

Neurology, University College London, London, UK; 12 Riliprubart Phase 2 PDY16744 Trial Group on 
behalf of participating investigational sites, International)

Introduction: Riliprubart, a first-in-class humanized IgG4-monoclonal antibody, selectively inhibits activated-C1s 
in the classical-complement pathway and can be self-administrated subcutaneously via an auto-injector. 

Objectives: To report efficacy and safety of riliprubart at W76. 

Methods: This open-label, phase-2 trial (NCT04658472) evaluates riliprubart across three groups: SoC-Treated, 
SoC-Refractory, and SoC-Naïve. Participants undergo 24W treatment (Part-A), followed by optional treatment-
extension (Part-B: W52). Primary endpoint (Part-A) is %-participants relapsing (SoC-Treated) or responding 
(SoC-Refractory/Naïve); ≥1-point change in adjusted INCAT disability score. Part-B evaluates safety and efficacy-
durability based on %-relapse-free participants (SoC-Treated) or with sustained-response (SoC-Refractory/Naïve); 
no-increase in adjusted INCAT score ≥2-points at W76 relative to W24. Exploratory-endpoints include additional 
efficacy measures (INCAT, IRODS, MRC-SS, grip-strength), change in total-complement, and plasma neurofilament-
light chain levels. 

Results: As of August-2024, in SoC-Treated group, 81.3% (N=39/48) participants entered Part-B; 47.9% (N=23/48) 
completed Part-B (ongoing:27.1%; discontinued:6.3%). In SoC-Refractory and Naïve groups, 72.2% (N=13/18) and 
50% (N=6/12) participants, respectively, entered Part-B, including 61.1% (N=11/18) in SoC-Refractory (ongoing:0%; 
discontinued:11.1%) and 16.7% (N=2/12) in SoC-Naïve group (ongoing:8.3%; discontinued:25%) completing Part-B. 
Updated full Part-B efficacy and safety data up to W76 will be presented at meeting.

Conclusions: Mature W76 results may suggest potential for riliprubart to demonstrate sustained clinical effect in 
participants who experience failure/inadequate response/residual disability despite SoC-therapy, supporting its 
development in phase-3, and potentially offering a new treatment option for CIDP. 

Author Disclosures: L. Querol: Received research grants from Instituto de Salud Carlos III – Ministry of Economy 
and Innovation (Spain), CIBERER, Fundació La Marató, GBS-CIDP Foundation International, UCB and Grifols. 
He received speaker or expert testimony honoraria from CSL Behring, Novartis, Sanofi, Merck, Annexon, Alnylam, 
Biogen, Janssen, Lundbeck, argenx, UCB, Dianthus, LFB, Avilar Therapeutics, Octapharma and Roche. He serves 
at Clinical Trial Steering Committee for Sanofi and was Principal Investigator for UCB’s CIDP01 trial. R. A. Lewis: 
Consultant with CSL Behring, BioCryst, Dianthus, Grifols, Nuvig, Pfizer, Sanofi (Steering Committee), Annexon, 
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Alexion, Avilar, argenx, Johnson & Johnson, Takeda, Boehringer Ingelheim (DSMB), Intellia (DSMB), Nervosave, 
TGTX, Seismic, and medical advisory board The GBS-CIDP Foundation International. He receives royalties from 
UptoDate and has been a speaker for Medscape. H-P. Hartung: Consultant with Sanofi and Octapharma. He has 
received fees for serving on Steering and Data Monitoring Committees from Biogen, BMS Celgene, GeNeuro, Merck, 
Novartis, Octapharma, Roche, and TG Therapeutics. P. A. van Doorn: Consultant with Annexon, argenx, Hansa 
Biopharma, Immunic, Octapharma, Roche, Sanofi (Institutional research fund received all honoraria), and received 
grants from the Prinses Beatrix Spierfonds, Sanquin, and Grifols. Jie Lin: Nothing to disclose. A. Dionne: Received 
honoraria from argenx and Alexion for conference and ad board. S. Attarian: Consultant with Alexion, argenx, UCB, 
Janssen, Hansa Biopharma, Roche, Sanofi, Amicus, LFB, Alnylam, Astrazeneca, Pfizer and Biogen. E. Wallstroem, 
K. Auwarter, Y. Lu, M. Alonso-Alonso, N. Atassi: Employees of Sanofi and may hold shares and/or stock options in 
the company. R. A. C. Hughes: Consultant with Hansa Biopharma, and Sanofi.

Acknowledgments: This Phase 2 trial (NCT04658472) is funded by Sanofi. The authors and Sanofi would like to 
thank the trial investigators, participants, and their families. The authors thank Xiaodong Luo, PhD, of Sanofi 
for providing statistical support for this trial. Statistical support was provided by Mannaig Girard, biostatistician 
from IT&M Stats, on behalf of Sanofi. Medical writing support for this original and encore abstract was provided 
by Kanupriya Gupta, PhD and Shailaja Mahajan-Thakur, PhD, of Sanofi. We thank Renee Nguyen, and Gerardo 
Gutierrez, PharmD, of Sanofi for contributions to the planning, review, and coordination of the original and encore 
abstract.
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 #1192 Riliprubart Phase 3 MOBILIZE and VITALIZE Trials for CIDP are Actively Enrolling 
Globally

C. Sommer1, L. Querol2, J. Allen3, I. S. J. Merkies4, P. A. van Doorn5, E. Wallstroem6, Y. Lu7, L. Xiong 6, 
M. Alonso-Alonso6, N Atassi6, R. A. Lewis8, Riliprubart in CIDP MOBILIZE and VITALIZE Trial Group9 

1 Neurologische Klinik und Poliklinik, Universitätsklinikum Würzburg, Würzburg, Germany; 
2 Neuromuscular Diseases Unit, Department of Neurology, Hospital de la Santa Creu i Sant Pau, 

Barcelona, Spain; Centro para la Investigación Biomédica en Red en Enfermedades Raras [CIBERER], 
Madrid, Spain; 3 Department of Neurology, Division of Neuromuscular Medicine, University of 

Minnesota, Minneapolis, Minnesota, USA; 4 Department of Neurology, Maastricht University Medical 
Center, Maastricht, The Netherlands; Department of Neurology, Curaçao Medical Center, Willemstad, 
Curaçao, The Netherlands; 5 Erasmus MC, University Medical Center, Rotterdam, The Netherlands; 
6 Sanofi R&D, Neurology Development, Cambridge, MA, USA; 7 Sanofi R&D,  Evidence Generation 

and Decision Science, Cambridge, MA, USA; 8 Department of Neurology, Cedars Sinai Medical Center, 
Los Angeles, California, USA; 9 Phase 3 Trials Group on behalf of participating investigational sites, 

International; Presenting Author: Nazem Atassi

Introduction: Despite SoC therapies, people with CIDP may experience inadequate response. Riliprubart, a first-in-
class, humanized IgG4-monoclonal antibody, selectively inhibits activated-C1s in the classical-complement pathway 
and can be self-administrated subcutaneously via an auto-injector. A phase-2 trial (NCT04658472) of treatment 
with riliprubart suggested promising clinical benefits at W24 with favorable benefit:risk profile. 

Objective: To describe MOBILIZE and VITALIZE phase-3 trial designs/recruitment status. 

Methods: MOBILIZE (NCT06290128), a randomized, double-blind, placebo-controlled trial, targets participants 
who failed/responded inadequately to SoC-Treatment (SoC-Refractory). VITALIZE (NCT06290141), a randomized, 
double-blind, double-dummy, non-inferiority/superiority design trial with sample size re-estimation, compares 
riliprubart vs. IVIg continuation in IVIg-Treated participants with residual disability. Both trials have W48 duration: 
W24 double-blind period (Part-A), then 24W open-label period (Part-B). In Part-A, participants are randomized 
(1:1) to receive riliprubart/placebo (MOBILIZE; N=up to 140), and riliprubart/IVIg (VITALIZE; N=up to 160). 
Eligible adults with CIDP (2021 EAN/PNS-guidelines) with INCAT-score 2-9 (score-2 exclusively from legs) are 
included. Primary-endpoints: %-participants responding (Part-A) (≥1-point decrease from baseline in adjusted 
INCAT-score) and long-term efficacy of riliprubart in adjusted INCAT-score (Part-B). Key secondary-endpoints: 
additional disability/impairment measures (Part-A)/long-term safety (Part-B).

Results: Both trials launched in 2024 and are actively enrolling participants across 28 countries in North/South 
America, Europe, and Asia.

Conclusions: These phase-3 trials represent innovations in the field by focusing on key unmet-needs (refractory 
disease/residual disability) with one trial having an active IVIg comparator. 

Author disclosures: C. Sommer: Consultant for Algiax, Akigai, Grifols, Immunic, Kedrion, Sanofi, and Takeda, and 
has received honoraria for educational talks from Amicus, Alnylam, CSL Behring, Grifols, Kedrion, Orion, Pfizer, 
Takeda, and TEVA. L. Querol: Received research grants from Instituto de Salud Carlos III – Ministry of Economy 
and Innovation (Spain), CIBERER, Fundació La Marató, GBS-CIDP Foundation International, UCB and Grifols. 
He received speaker or expert testimony honoraria from CSL Behring, Novartis, Sanofi, Merck, Annexon, Alnylam, 
Biogen, Janssen, Lundbeck, argenx, UCB, Dianthus, LFB, Avilar Therapeutics, Octapharma and Roche. He serves 
at Clinical Trial Steering Committee for Sanofi, and was Principal Investigator for UCB’s CIDP01 trial. J. Allen: 
Consultant for Sanofi, Alexion, Alnylam, argenx, Annexon, CSL Behring, Johnson & Johnson, Grifols, Takeda, 
Immunovant, Immunopharma, and Pfizer. I. S. J. Merkies: Received grants from Talecris Talents program, GBS-
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Serum Laboratories, Behring, Octapharma, LFB, Novartis, Union Chimique Belge, Johnson & Johnson, argenx, 
outside the submitted work, and Octapharma during the conduct of the study. P. A. van Doorn: Consultant with 
Annexon, argenx, Hansa Biopharma, Immunic, Octapharma, Roche, Sanofi, (Institutional research fund received all 
honoraria), and received grants from the Prinses Beatrix Spierfonds, Sanquin, and Grifols. E. Wallstroem, Y. Lu, L. 
Xiong, M. Alonso-Alonso, N. Atassi: Employees of Sanofi and may hold shares and/or stock options in the company. 
R. A. Lewis: Consultant with CSL Behring, BioCryst, Dianthus, Grifols, Nuvig, Pfizer, Sanofi (Steering Committee), 
Annexon, Alexion, Avilar, argenx, Johnson & Johnson, Takeda, Boehringer Ingelheim (DSMB), Intellia (DSMB), 
Nervosave, TGTX, Seismic, and medical advisory board for The GBS-CIDP Foundation International. He receives 
royalties from UptoDate and has been a speaker for Medscape. 
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#1191 Efficacy of Riliprubart in Chronic Inflammatory Demyelinating Polyneuropathy: Phase 
2 Subgroup Analyses
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E. Wallstroem8, Y. Lu8, M. Alonso-Alonso8, N. Atassi9, R. A. C. Hughes10, Riliprubart in CIDP Phase 2 

Trial Group11
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5 Department of Neurology and Rare Disease Center, Huashan Hospital, Fudan University, Shanghai, 
China; 6 CHU de Quebec Universite Laval, Quebec, Canada; 7 Neuromuscular Disease and ALS 

Reference Center, Timone University Hospital, Aix-Marseille University, CHU Timone, Marseille Cedex 
05, France; 8 Sanofi R&D, Neurology Development, Cambridge, MA, USA; 9 Sanofi R&D, Evidence 

Generation and Decision Science, Cambridge, MA, USA; 10 UCL Queen Square Institute of Neurology, 
University College London, London, UK; 11 Riliprubart Phase 2 PDY16744 Trial Group on behalf of 

participating investigational sites, International

Introduction: Riliprubart, a first-in-class humanized IgG4-monoclonal antibody, selectively inhibits activated-
C1s in the classical complement pathway and can be self-administrated subcutaneously, via an auto-injector. In a 
Phase-2 trial (NCT04658472), riliprubart treatment showed favorable benefit:risk profile across a broad spectrum 
of participants with chronic inflammatory demyelinating polyneuropathy (CIDP). 

Objectives: To report subgroup efficacy analyses from this ongoing trial.

Methods: This open-label, Phase-2 trial evaluates riliprubart across three groups: SoC-Treated, SoC-Refractory, 
and SoC-Naïve. Participants underwent 24W treatment (Part-A), followed by an optional treatment extension 
(Part-B: 52W). In Part-A, post-hoc analyses were performed in the SoC-Treated and SoC-Refractory groups, and all 
participants. Response rate for endpoints (INCAT, I-RODS, MRC-SS, grip strength) were evaluated in subgroups 
defined by standard demographics and clinical characteristics possibly predictive for the overall outcome (age, sex, 
CIDP subtype, time since start of therapy/diagnosis, previous therapies, Ig dose, baseline plasma NfL, and INCAT 
score).

Results: As of April-2024, preliminary interim data from 48 SoC-Treated and 18 SoC-Refractory 
participants (who completed or discontinued 24W treatment) were analyzed. In the overall 
population, the INCAT response rates were similar across all analyzed subgroups, indicating 
clinically meaningful benefits regardless of baseline characteristics. Consistent trends were observed 
across other efficacy measures. Available data of these results will be presented at the meeting. 

Conclusions: The results suggest consistent clinical effects of riliprubart across a range of baseline characteristics 
and assessment scores for people living with CIDP who experience failure/inadequate response or residual disability 
despite SoC treatment.

Author Disclosures: R. A. Lewis: Consultant with CSL Behring, BioCryst, Dianthus, Grifols, Nuvig, Pfizer, Sanofi 
(Steering Committee), Annexon, Alexion, Avilar, argenx, Johnson & Johnson, Takeda, Boehringer Ingelheim (DSMB), 
Intellia (DSMB), Nervosave, TGTX, Seismic, and medical advisory board The GBS-CIDP Foundation International. 
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#1186 Self-Administration of Rozanolixizumab in Patients With Generalised Myasthenia 
Gravis: The MG0020 Study

M. Isabel Leite1, Carlo Antozzi2, Tomasz Berkowicz3, Artur Drużdż4, Rachana K. Gandhi Mehta5, 
Zabeen K. Mahuwala6, Jana Zschüntzsch7, Marion Boehnlein8, Andreea Lavrov8, Mark Morris9, 

Puneet Singh9 and Vera Bril10 on behalf of the MG0020 study team

1 Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UK; 2 Neuroimmunology 
and Muscle Pathology Unit, Multiple Sclerosis Center, Fondazione Istituto di Ricovero e Cura a 

Carattere Scientifico, Istituto Nazionale Neurologico Carlo Besta, Milan, Italy; 3 Miejskie Centrum 
Medyczne JONSCHER im. dr Karola Jonschera w Łodzi, Łódź, Poland; 4 Department of Neurology, 
Municipal Hospital, Poznań, Poland; 5 Department of Neurology, Wake Forest University School of 

Medicine, Winston-Salem, NC, USA; 6 Department of Neuromuscular Medicine, Epilepsy and Clinical 
Neurophysiology, University of Kentucky, Lexington, KY, USA; 7 Department of Neurology, University 

Medical Center Göttingen, Göttingen, Germany; 8 UCB, Monheim, Germany; 9 UCB, Slough, UK; 
10 Ellen and Martin Prosserman Centre for Neuromuscular Diseases, Toronto General Hospital, 

University of Toronto, Toronto, Ontario, Canada 

Introduction: Rozanolixizumab is administered by healthcare professionals using programmable infusion pumps 
(IPs) for the treatment of adults with generalised myasthenia gravis (gMG). The Phase 3, open-label, crossover 
MG0020 study (NCT05681715) investigated patient self-administration of rozanolixizumab using manual push 
(MP) and IP methods. 

Objectives: To assess successful self-administration, efficacy and safety of rozanolixizumab in MG0020.

Methods: Adults with gMG received once-weekly rozanolixizumab (weight-tiered dosing or 7 mg/kg) for 18 weeks: 
training (6 weeks) then 1:1 randomisation to Sequence 1 (IP then MP) or Sequence 2 (MP then IP) to self-administer 
(6 weeks per method). Primary endpoint: successful self-administration of rozanolixizumab (choosing correct 
infusion site, administering subcutaneously, delivering intended dose) at Weeks 12 and 18. Treatment-emergent 
adverse events (TEAEs) and change from baseline in total IgG and Myasthenia Gravis Activities of Daily Living 
(MG-ADL) score were also assessed.

Results: 62 patients received treatment; 55 were randomised to Sequence 1 (n=28) or Sequence 2 (n=27). 
Rozanolixizumab self-administration success rate was 100% with both methods at clinic and at home. Decreases 
from baseline in median total IgG and mean MG-ADL score were observed at Week 7 and maintained. TEAEs 
occurred in 75.8% (47/62) of patients; the most common TEAE was headache (21.0% [n=13]). Incidence of TEAEs 
was comparable for both methods (31.5% [n=17; IP] and 34.0% [n=18; MP]). Most TEAEs (97.6% [161/165 events]) 
were mild/moderate.

Conclusions: All patients successfully self-administered rozanolixizumab with both MP and IP. Efficacy and safety 
were consistent with the known profile, supporting MP or IP self-administration of rozanolixizumab in patients 
with gMG. Funding: UCB.
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and Muscular Dystrophy UK, respectively) and the University of Oxford. She has received speaker honoraria or 
travel grants from Biogen, the Guthy-Jackson Charitable Foundation, Novartis and UCB. She serves on scientific or 
educational advisory boards for argenx, Horizon Therapeutics (now Amgen) and UCB. Carlo Antozzi has received 
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#1184 Effect of Zilucoplan on Myasthenia Gravis-Specific Outcome Subdomain Scores in 
RAISE: A Phase 3 Study

M. Isabel Leite1, Constantine Farmakidis2, Miriam Freimer3, Angela Genge4, Channa Hewamadduma5, 
Yessar Hussain6, Angelina Maniaol7, Kimiaki Utsugisawa8, Tuan Vu9, Michael D. Weiss10, 

Babak Boroojerdi11, Fiona Grimson12, Natasa Savic13 and James F. Howard Jr.14 on behalf of the RAISE 
study team
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Seattle, WA, USA; 11 UCB, Monheim, Germany; 12 UCB, Slough, UK; 13 UCB, Bulle, Switzerland; 

14 Department of Neurology, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA 

Introduction: In the Phase 3, double-blind RAISE study (NCT04115293), zilucoplan, a complement component 5 
inhibitor, demonstrated clinically meaningful improvements versus placebo in adults with acetylcholine receptor 
autoantibody-positive generalised myasthenia gravis (gMG). 

Objectives: To evaluate the effect of zilucoplan on Myasthenia Gravis Activities of Daily Living (MG-ADL) and 
Quantitative Myasthenia Gravis (QMG) subdomain scores (ocular, bulbar, respiratory and limb/axial muscle 
groups).

Methods: Patients were randomised to self-administer daily subcutaneous zilucoplan 0.3 mg/kg (n=86) or placebo 
(n=88) for 12 weeks. Primary endpoint: change from baseline (CFB) in MG-ADL total score at Week 12. This 
exploratory analysis assessed CFB in MG-ADL and QMG subdomain scores for patients with baseline score ≥1 in 
that subdomain. 

Results: At Week 12, least squares mean (LSM) (95% CI) CFB in MG-ADL total score was: zilucoplan −4.39 (−5.28, 
−3.50) and placebo −2.30 (−3.17, −1.43); difference −2.09 (−3.24, −0.95); p=0.0004. LSM CFB in QMG total score 
was: zilucoplan −6.19 (−7.29, −5.08) and placebo −3.25 (−4.32, −2.17); difference −2.94 (−4.39, −1.49); p<0.0001. 
Mean (standard deviation [SD]) CFB in MG-ADL subdomain scores (zilucoplan vs placebo) was: ocular, −1.5 (1.7) vs 
−0.8 (1.6); bulbar, −1.9 (1.8) vs −1.1 (1.7); respiratory, −0.4 (0.6) vs −0.3 (0.7); limb/axial, −1.2 (1.5) vs −0.8 (1.4), 
respectively. Mean (SD) CFB in QMG subdomain scores was: ocular, −2.0 (2.1) vs −1.3 (2.2); bulbar, −1.6 (1.4) vs 
−1.1 (1.5); respiratory, −0.6 (0.7) vs −0.3 (0.8); limb/axial, −2.9 (2.6) vs −1.2 (2.4), respectively. 

Conclusions: Zilucoplan treatment led to improvements relative to placebo across all subdomain scores in MG-ADL 
and QMG. Funding: UCB.
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awarded research grants from UK associations for patients with myasthenia and with muscular disorders (Myaware 
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#1183 Safety and Efficacy Data From the Phase 2 ARDA Study of Empasiprubart in 
Multifocal Motor Neuropathy

Luis Querol1,2, Thomas Harbo3, Stojan Peric4, Yessar M. Hussain5, Sergio Barrera-Sierra6, Stéphanie 
Cadour6, Inge Van de Walle6, Emma K. Persson6, Miodrag Vujcic6, Olivier Van de Steen6, Jeffrey A. 

Allen7, Eduardo Nobile-Orazio8, Shahram Attarian9, Chafic Karam10, Hans Katzberg11, Mark Stettner12, 
Simon Rinaldi13, W. Ludo van der Pol14

1 Barcelona, Spain; 2 Madrid, Spain; 3 Aarhus, Denmark; 4 Belgrade, Serbia; 5 Austin, TX, USA; 
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Introduction: Multifocal motor neuropathy (MMN) is a rare, immune-mediated, complement-driven, chronic 
neuropathy leading to axonal degeneration and progressive, disabling, asymmetric limb weakness. Empasiprubart 
binds C2, blocking classical and lectin complement pathways involved in MMN pathophysiology. In a neuropathy 
ex vivo mouse model, blocking C2 prevented neurofilament light protein (NfL) loss, maintaining axonal integrity. 
The phase 2 ARDA (NCT05225675) study assessed the safety and efficacy of empasiprubart in adults with MMN.

Methods: Enrolled participants had probable/definite MMN (2010 EFNS/PNS guidelines) and proven intravenous 
immunoglobulin (IVIg) dependency and were on a stable IVIg regimen before randomisation. Participants were 
assigned to 1 of 2 dosing cohorts, each randomised 2:1 to empasiprubart or placebo. Efficacy endpoints included 
IVIg retreatment rate, Patient Global Impression of Change scale score, change from baseline in grip strength (most 
affected hand), and serum NfL concentration in the double-blind treatment period.

Results: 27 participants (empasiprubart, n=18; placebo, n=9) were randomised per cohort. Participants in cohort 2 
were older, with longer duration of disease and time since first IVIg treatment than those in cohort 1. Empasiprubart 
was well tolerated overall. Most adverse events were mild/moderate. Empasiprubart was associated with reduced 
IVIg retreatment risk vs placebo in both cohorts (Cohort 1 hazard ratio [95% confidence interval]: 0.09 [0.02; 
0.44]; Cohort 2: 0.17 [0.02; 160]). Improvements in patients’ self-assessment and grip strength were greater with 
empasiprubart vs placebo in both cohorts. NfL levels were low and decreased with empasiprubart treatment.

Conclusions: Efficacy and safety results from the ARDA trial support proof of concept of empasiprubart in MMN 
and pave the way for a phase 3 trial.
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#1178 Long-Term Safety and Efficacy of Nipocalimab in Generalized Myasthenia Gravis: 
Vivacity-MG3 Open-Label Extension Phase Results
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Introduction: There is an unmet need for generalized myasthenia gravis (gMG) treatments that are safe and provide 
sustained symptom control for patients. In autoantibody-positive patients with gMG, nipocalimab, a novel neonatal 
Fc receptor (FcRn) blocker, demonstrated significant improvement from baseline over weeks 22, 23, 24 with mean 
(SE) change in MG-Activities of Daily Living (MG-ADL) score= –4.70 (0.329) vs. placebo (least square [LS] mean 
difference –1.45; p=0.002) in phase 3 Vivacity-MG3 study.

Objectives: To assess long-term safety and efficacy of nipocalimab in patients with gMG from the open-label 
extension (OLE) phase of Vivacity-MG3 (NCT04951622).

Methods: Autoantibody-positive (n=153, anti-acetylcholine receptor [AChR]/muscle-specific tyrosine kinase 
[MuSK]/low-density lipoprotein receptor [LRP4] positive) and triple-autoantibody-negative patients (n=43) with 
gMG (Myasthenia Gravis Foundation of America [MGFA] Class II-IV), inadequately controlled (MG-ADL >6) on 
standard-of-care (SOC) therapy, were randomized 1:1 to nipocalimab+SOC or placebo+SOC in a 24-week double-
blind study, with option to enter ongoing OLE phase. Safety was assessed in patients receiving ≥1 dose of study drug.

Results: 137 autoantibody-positive patients from double-blind phase enrolled in OLE and received nipocalimab+SOC. 
Mean (SE) change in MG-ADL from double-blind baseline:= –5.73 (0.401) [n=81; OLE week 24]; –5.97 (0.681) 
[n=37; OLE week 48]. Nipocalimab was generally well-tolerated, with no new safety findings in OLE phase. Updated 
results of this ongoing study will be presented.

Conclusions: FcRn blocker nipocalimab demonstrated sustained disease control over 72 weeks across double-blind 
and open-label phases, as assessed using MG-ADL scale, in a broad population of autoantibody-positive patients 
with gMG in the phase 3 Vivacity-MG3 study.
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#1174 Characterization of the longer-term effectiveness of SMN-targeted therapies for 
spinal muscular atrophy: A systematic literature review

Jena M. Krueger1, Robin Linton-Fisher1, Christabella Cherubino2, Ryan Frieler2, Hemal Shah3, 
Tom Brown2

1 Department of Neurology, Helen DeVos Children's Hospital, Corewell Health, Grand Rapids, MI, USA; 
2 Scholar Rock, Inc., Cambridge, MA, USA; 3 Value Matters, LLC, Brookfield, CT, USA

Introduction: Approved SMA treatments include nusinersen, onasemnogene abeparvovec-xioi, and risdiplam. 
Although these provide significant clinical benefits, muscle weakness persists and remains an unmet need for 
patients with SMA. 

Objectives: Using PubMed and Embase, we conducted a systematic literature review (SLR) to better understand and 
characterize the trajectory of longer-term outcomes with approved therapies.

Methods: The SLR included published works between 2017 and July 29, 2024, and was comprised of 18 clinical 
trials and 102 real-world studies. Each included motor assessments, such as the HFMSE (n=60), the RULM (n=50), 
or both (n=42), to evaluate treatment efficacy. Of the 978 articles identified, 120 met the search criteria. Here we 
focus on the nusinersen-related results, where mean change from baseline in HFMSE (n=17) and RULM (n=13) 
scores at ≥2 time points, with ≥1 assessment beyond 12mo, were reported.

Results: The longest follow-up study for nusinersen extended 7.6y and suggested a ceiling effect in motor function 
improvement around 2.5y, as measured by HFMSE. HFMSE scores fell below baseline around 6.7y; however, this 
decline occurred at a slower rate than would be expected in untreated patients. Motor function gains assessed by 
RULM showed rapid improvements within the first 2 to 3y, followed by a stable, sustained plateau.

Conclusions: SMA treatments are critical for motor neuron health; however, currently approved therapies leave 
notable residual disability and unmet need over the course of the disease. Additional treatment approaches are 
needed to address other aspects of the disease pathology to improve motor function outcomes.
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#1172 Efficacy and safety of apitegromab in individuals with type 2 and type 3 spinal 
muscular atrophy evaluated in the phase 3 SAPPHIRE trial

Thomas Crawford1, Basil T. Darras2, Laurent Servais3, Jena Krueger4, Heike Kölbel5, Andreea Seferian6, 
Claude Cances7, Nancy Kuntz8, Richard S. Finkel9, Valeria A. Sansone10, Bert Yao11, Jose Rossello11, 

Guolin Zhao11, Guochen Song11, Jing Marantz11, Eugenio Mercuri12

1 Department of Neurology, Johns Hopkins Medical, Baltimore, MD, USA; 2 Department of Neurology, 
Boston Children's Hospital, Harvard Medical School, Boston, MA, USA; 3 Department of Pediatrics, 
University of Oxford, Headington, Oxford, UK; 4 Helen DeVos Childrens Hospital Neurology-Grand 

Rapids, Grand Rapids, MI, USA; 5 Department of Pediatric Neurology, Centre for Neuromuscular 
Disorders, Center for Translational Neuro- and Behavioral Sciences, University Hospital Essen, 
Essen, Germany; 6 Institut de Myologie, I-Motion Clinical Trials Platform, Paris, France; APHP, 
Pediatric Neurology Department, Hôpital Armand Trousseau, Centre Référent pour les Maladies 
Neuromusculaires Nord/Est/Ile de France, Paris, France; APHP, Pediatric Neurology and ICU 

Department, Université Paris Saclay, DMU Santé de l'Enfant et de l'Adolescent, Hôpital Raymond 
Poincaré, Garches, France; 7 AOC (Atlantic-Oceania-Caribbean) Reference Centre for Neuromuscular 

Disorders, Paediatric Clinical Research Unit/Paediatric Multi-Thematic Module CIC 1436, 
Neuropaediatric Department, Toulouse University Hospital, Toulouse, France; 8 Division of Neurology, 

Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL, USA; Department of Pediatrics, 
Northwestern University Feinberg School of Medicine, Chicago, IL, USA; 9 Center for Experimental 

Neurotherapeutics, St. Jude Children's Research Hospital, Memphis, TN, USA; 10 Centro Clinico 
NeMO Milano, UOC Neuroriabilitazione Neurologica, Universita degli Studi di Milano, Dipartimento di 
Neurologia, Milan, Italy; 11 Scholar Rock, Inc., Cambridge, MA, USA; 12 Centro Clinico Nemo, U.O.C. 
Neuropsichiatria Infantile Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy; 

Pediatric Neurology Unit, Catholic University, Rome, Italy

Introduction: Despite SMN-targeted therapy, individuals with SMA continue to experience progressive motor 
function loss. 

Objectives: Assess safety and efficacy of apitegromab, a muscle-targeted therapy, in patients with nonambulatory 
SMA aged 2-21y receiving SMN-targeted therapy (nusinersen/risdiplam) enrolled in SAPPHIRE (NCT05156320), a 
double-blind, global, placebo-controlled Phase 3 trial.

Methods: Participants aged 2-12y were randomized 1:1:1 to receive apitegromab 20 (n=53) or 10mg/kg (n=53) or 
placebo (n=50) Q4W; those aged 13-21y were randomized 2:1 to receive apitegromab 20mg/kg (n=22) or placebo 
(n=10) Q4W. The primary efficacy endpoint was change from baseline (CFB) in HFMSE at 12mo. Secondary 
endpoints included RULM, proportion achieving HFMSE ≥3-point change, WHO motor development milestones, 
PK/PD, and safety. 

Results: Overall, 188 participants enrolled (2-12y population, n=156; 13-21y population, n=32). The primary 
endpoint was achieved with statistically significant and clinically meaningful motor function improvements. At 
12mo, least squares mean (LSM) difference (SE) in HFMSE CFB was 1.8 (0.76; P=0.0192) for the 2-12y population 
receiving apitegromab (combined dose) vs placebo. LSM (SE) difference in HFMSE CFB was 1.4 (0.88; P=0.1149) 
and 2.2 (0.87; nominal P=0.0121) for apitegromab 20 and 10mg/kg vs placebo, respectively. Total latent myostatin 
levels (PD) following apitegromab 20 and 10mg/kg were superimposable, suggesting target saturation. Efficacy was 
consistent across age groups; LSM difference in HFMSE CFB vs placebo was 1.8 for the 13-21y and pooled 2-21y 
populations. AEs were consistent with underlying disease and SMN-targeted therapy. No participants discontinued 
due to AEs. 

Conclusions: Apitegromab provided significant and clinically meaningful improvements in motor function and was 
well-tolerated.
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#1171 DYNE-101 targets the underlying cause of DM1 to enable multi-system functional 
improvement in the ACHIEVE trial

Valeria Sansone1, Guillaume Bassez2, Jordi Diaz-Manera3, James B. Lilleker4, Karlien Mul5, 
Marika Pane6, Richard H Roxburgh7, Benedikt Schoser8, Christopher Turner9, Soma Ray10, 

Huaihou Chen10, Shauna Andersson10, Douglas Kerr10

1 Centro Clinico NEMO, University of Milan, Milan, Italy; 2 Institut de Myologie, Paris, France; 3 John 
Walton Muscular Dystrophy Research Centre, Newcastle University, Newcastle-Upon-Tyne, UK; 

4 Muscle Disease Unit, Northern Care Alliance NHS Foundation Trust, Manchester Academic Health 
Science Centre, Manchester, UK; 5 Radboud University Medical Center, Nijmegen, Netherlands; 

6 Fondazione Policlinico Universitario A. Gemelli, Rome, Italy; 7 Neurogenetics Clinic Centre for Brain 
Research, University of Auckland, Auckland, NZ; 8 Friedrich-Baur-Institute, Dep. of Neurology LMU 
Clinics, Ludwig-Maximilians University, Munich, Germany; 9 University College London Hospitals, 

London, UK; 10 Dyne Therapeutics, Inc., Waltham, MA, USA

Introduction: Myotonic dystrophy type 1 (DM1) is a spliceopathy that results in multi-system clinical manifestations. 
DYNE-101, an investigational therapeutic for the treatment of DM1, consists of a transferrin receptor 1-binding Fab 
conjugated to an ASO designed to target mutant nuclear DMPK RNA to correct splicing with the goal of enabling 
functional improvement. 

Objectives: The safety and efficacy of DYNE-101 in adults with DM1 are being investigated in the Phase 1/2 ACHIEVE 
trial (NCT05481879). 

Methods: In the 24-week placebo-controlled multiple ascending dose (MAD) portion of ACHIEVE, 56 participants 
received one of 5 dose/dose regimens of DYNE-101. All 56 participants have completed the MAD.

Results: At the dose selected for the registrational expansion cohort of ACHIEVE (6.8 mg/kg Q8W), DYNE-101 
demonstrated robust total DMPK knockdown and splicing correction at 3 months. Correction in splicing was 
associated with early and robust functional improvement across multiple measures of muscle strength and function 
at 6 months, including vHOT (-38% mean change from baseline vs. +5% for placebo), QMT total score (+10.1% mean 
change from baseline vs. -3.9% for placebo), 10MWR (-7.2% mean change from baseline vs. +4.3% for placebo), and 
5x STS (-12.4% mean change from baseline vs. +5.2% for placebo). Functional improvement with 6.8 mg/kg Q8W 
DYNE-101 was also noted in the MDHI total score, a patient reported outcome, including in CNS-related subscales. 
DYNE-101 had a favorable safety profile as of the data cut date. 

Conclusions: Data from ACHIEVE suggest that DYNE-101 has a favorable safety profile and results in multi-system 
functional improvement in DM1.
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#1165 MYASTHENIA GRAVIS EVENTS IN A RETROSPECTIVE UNITED STATES CLAIMS 
DATABASE STUDY

J. Podhorna1, C. Ward1, J. Guptill1, Y. Li2, Tobias Ruck3,4

 
1 argenx, Ghent, Belgium; ZS Associates, Evanston, Illinois, US; 2 Neuromuscular Center, Cleveland 

Clinic, Cleveland, Ohio, US; 3 Ruhr University Bochum, BG University Hospital Bergmannsheil, 
Department of Neurology, Bochum, Germany; 4 BG University Hospital Bergmannsheil, Heimer 

Institute for Muscle Research, Bochum, Germany

Introduction: Myasthenia gravis (MG) is a rare autoantibody-mediated disease characterized by fatigability and 
fluctuating muscle weakness that may lead to exacerbations and MG crises.

Objectives: To characterize the incidence rate (IR) of serious MG exacerbations (ie, associated with hospitalization 
or emergency department visit), MG crises, and MG-related death among adults with MG over a 2-year period.

Methods: This retrospective cohort study used the anonymized Optum® Market Clarity claims dataset (2015-2018). 
Adult patients with ≥2 claims identified through MG ICD diagnostic codes were included. Further analyses were 
based on presence (prevalent) or absence (incident) of ≥1 MG diagnostic code and history of immunosuppressant 
use during the 1-year lookback period.

Results: A total of 5002 adults with MG (mean age, 61.94 years; 54% female; mean Charlson Comorbidity Index, 1.47) 
were included. IR (95% CI) of serious exacerbations was 19.12 (16.24-22.00)/1000 patient-years. Sixty-one patients 
had MG crises (IR=6.79 [5.09-8.50]/1000 patient-years), and 15 died due to MG exacerbation/crisis (IR=1.66 
[0.82-2.50]/1000 patient-years). IR of serious exacerbations was higher in the older and more medically complex 
prevalent (n=2758) vs incident (n=2244) cohort. Patients with a history of immunosuppressant use (n=2215) were 
younger, more medically complex, and had higher rates of MG-related crisis and serious exacerbation compared 
with those without such history (n=2787).

Conclusions: This retrospective study confirmed that patients with MG continue to experience serious exacerbations 
and MG crises requiring medical attention, irrespective of treatment. These data support the need for more effective 
therapeutic strategies to minimize risk of such events early in the disease course.

Disclosures: JP and JG are employees of argenx. CW is a consultant with ZS associates. YL has served as a consultant 
for argenx, Amgen, and Vertex. TR has received honoraria for speaking and advice as well as travel support from 
argenx, Alexion, Celgene/BMS, Biogen, Johnson & Johnson, UCB, Roche, Sanofi Genzyme, Merck, Novartis, and 
Teva; and research funding from Alexion, argenx, Biogen, Novartis, Merck, Roche, Sanofi Genzyme, and SERB 
Pharmaceuticals.



168

Abstracts from the 2025 Neuromuscular Study Group Meeting

#1163 Design of the first in human ArthemiR study, of a novel drug, ATX-01, for the 
treatment of DM1

Judith Walker1, Julia Presanis1, Georgina Butler1, Nikki McIntyre1, Lilian Chow1, Nuria Barquero1, 
Estefanía Cerro1, Beatriz Llamusí1

1 Arthex Biotech S.L.

Introduction/Objectives: ATX-01 is a novel anti-microRNA in clinical development for the treatment of Myotonic 
Dystrophy. The objective of the current project was to design an efficient and feasible study to assess the safety, 
tolerability, pharmacokinetics (PK), pharmacodynamics (PD), and preliminary clinical efficacy of ascending single 
and multiple doses of ATX-01 in participants with adult-onset Myotonic Dystrophy Type 1 (DM1). 

Methods: The study design process was initiated based on non-clinical data, regulatory guidance, and latest 
knowledge of DM1 clinical trial design. The design was reviewed and modified based on feedback from patient 
groups, key opinion leaders in DM1, clinical study site staff, technical specialists, regulators, and external drug 
development experts. Learnings from other trials which preceded and are ongoing were incorporated.

Results: The ArthemiR Trial Design study protocol was approved in 6 countries (USA, Canada, UK, Spain, France and 
Italy). The design ensures that risks to participants are minimised, whilst optimising the design efficiency, balanced 
with feasibility. The first cohort of 8 participants has been dosed and the independent data safety monitoring board 
recommended proceeding to the second cohort as planned.

Conclusions: Best practices in study design include considerations of patient safety, data integrity and feasibility. 
It is critical to obtain and evaluate inputs from different sources before deciding on a final study design. These best 
practices provide a framework for future trials targeting rare diseases like DM1. Future phases will explore long-
term efficacy and broader applications of ATX-01 in related conditions.
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#1153 Clinical development of NMD670, a first-in-class, oral therapy targeting skeletal 
muscle in Charcot-Marie-Tooth disease, Myasthenia Gravis, and Spinal Muscular Atrophy

T.S. Grønnebæk1, V. Kiyasova1, C. Cornwall1, T. Breuer1, C. Sampson1, T. Gidaro1, T.H. Pedersen1

1 NMD Pharma A/S, DK-8200 Aarhus N, Denmark

Introduction: Failure of muscle activation due to compromised neuromuscular transmission is a common 
characteristic of neuromuscular disorders including Charcot-Marie-Tooth disease (CMT), myasthenia gravis (MG), 
and spinal muscular atrophy (SMA), and can contribute to symptoms of muscle weakness and fatigue. Therefore, 
therapies that facilitate muscle activation are promising candidates for treatment of these disorders. NMD670 is a 
first-in-class, muscle-targeted drug for enhancing muscle activation working via inhibition of the skeletal muscle 
specific chloride channel 1 (ClC-1). Preclinical studies demonstrated that NMD670 can improve muscle function in 
rodent models of CMT, MG, and SMA. The first-in-human single- and multiple-ascending dose trials with NMD670 
demonstrated good tolerability and predictable pharmacokinetics. Additionally, a proof-of-mechanism trial of 
NMD670 in 12 MG patients demonstrated significant and clinically meaningful improvements of symptoms with a 
single dose.

Objectives: To further evaluate the safety and efficacy of NMD670, the clinical development is progressing in three 
randomized, placebo-controlled ph2 trials in CMT, MG, and SMA.

Methods: These trials test a twice daily dosing regimen of NMD670 over 21 days. The SYNAPSE-CMT trial is a proof-
of-concept trial in ambulatory adults with CMT types 1 and 2. The SYNAPSE-MG trial is a dose-finding trial in AchR 
and MuSK antibody positive adults with MG. The SYNAPSE-SMA trial is a proof-of-concept trial in ambulatory 
adults with SMA type 3. 

Results: N/A

Conclusions: Based on promising preclinical and clinical studies, the development of NMD670 is progressing in ph2 
trials in CMT, MG, and SMA. Trial designs and enrolment updates will be presented at NMSG 2025.
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#1148 Treatment of Post-COVID-19 POTS by inhibiting FcRn: A phase 2 randomized, 
placebo controlled, double-blind, proof of concept study with efgartigimod

T.H. Chung1, S. Vernino2, S.R. Raj3, A. Fedorowski4, M.F. Konig5, P. Rohane6, P. Ulrichts7, 
J.J. van Middendorp7, A. Azar8. 

1 Department of Physical Medicine and Rehabilitation, Johns Hopkins University School of Medicine, 
Baltimore, MD, USA; 2 Department of Neurology, UT Southwestern Medical Center, Dallas, TX, USA; 

3 Department of Cardiac Sciences, Libin Cardiovascular Institute, Cumming School of Medicine, 
University of Calgary, Calgary, AB, Canada; 4 Department of Cardiology, Karolinska University 
Hospital, Stockholm, Sweden; 5 Division of Rheumatology, Department of Medicine, The Johns 

Hopkins University School of Medicine, Baltimore, MD, USA; 6 IQVIA, Durham, North Carolina, USA; 
7 argenx, Ghent, Belgium; 8 Department of Medicine, Division of Allergy and Immunology, Johns 

Hopkins University, Baltimore, MD 21224, USA.

Introduction: Post–COVID-19 postural orthostatic tachycardia syndrome (POTS) is suspected to involve immune 
dysregulation, including the generation of autoantibodies against G-protein coupled receptors (GPCRs). These 
autoantibodies may act as partial agonists at adrenergic receptors, impairing peripheral vasomotor control and 
promoting sympathetic overactivity, which manifests as tachycardia without hypotension during orthostasis.

Objectives: We hypothesize that efgartigimod, an FcRn antagonist, will reduce circulating pathogenic IgG 
autoantibodies and lead to clinical improvement in individuals with post–COVID-19 POTS.

Methods: This is a phase II, randomized, double-blind, placebo-controlled, multicenter study evaluating the safety 
and efficacy of efgartigimod in adults with new-onset POTS following confirmed SARS-CoV-2 infection. Eligible 
participants must meet consensus diagnostic criteria for POTS and exhibit moderate to severe autonomic symptoms 
(COMPASS-31 ≥ 35). Approximately 42 participants will be randomized (2:1) to receive weekly intravenous 
infusions of efgartigimod or placebo for 24 weeks. Patients completing the double-blind phase may enter an open-
label extension.

Results: Co-primary endpoints are the change from baseline to week 24 in COMPASS-31 and Malmo POTS 
Symptom Score, along with safety and tolerability. Secondary endpoints include measures of disease activity, 
fatigue, cognition, walking capacity, and quantitative autonomic testing. Exploratory endpoints include skin biopsy 
markers (intraepidermal nerve fiber density and sudomotor innervation) and peripheral blood biomarkers to 
investigate immunologic and histopathological correlates of treatment response.

Conclusions: This study will assess the therapeutic potential of FcRn inhibition in post–COVID-19 POTS and 
provide mechanistic insights into its autoimmune basis.
Funding: This study is sponsored by argenx
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 #1131 Interim Clinical Data Summary: A Phase 1b/2a Open-label, Dose Escalation Study to 
Evaluate the Safety and Clinical Activity of Intramuscular Doses of an AAV9-based gene 
therapy (BB-301) Administered to Subjects with Oculopharyngeal Muscular Dystrophy 

(OPMD) with Dysphagia

J.A. Banks1, S. Mukadam1, M.R. Amin2, E. Achlatis2, S. Balou2 

1 Benitec Biopharma, Inc.; 2 Department of Otolaryngology, New York University School of Medicine, 
NY, USA

Introduction/Objectives: OPMD is an autosomal-dominant degenerative muscle disorder characterized by 
progressive life-threatening dysphagia and ptosis which are caused by a mutation in the poly(A)-binding protein 
nuclear 1 (PABPN1) gene. No therapeutics are approved for use in OPMD. Current interventions are limited to 
palliative surgical procedures and dietary modifications, which do not address the underlying cause of disease. 

Methods: BB-301, a novel investigational gene therapy designed to reduce the dysphagic symptom burden of OPMD, 
is being evaluated in a Phase 1b/2a, open-label dose escalation study (NCT06185673) to assess safety and clinical 
activity. Two drivers of dysphagic symptom burden are present in study subjects: post-swallow accumulation of food 
and liquid residue (“Total Pharyngeal Residue” or “TPR”) or “inefficient swallowing”, and incomplete pharyngeal rest 
post-swallow (i.e., pathologic sequential swallows characterized by the occurrence of involuntary contractions of the 
pharyngeal muscles without restoration of the resting pharyngeal diameter between contractions) or “ineffective 
swallowing”. Outcome measures include videofluoroscopic swallowing studies for serial assessment of TPR and 
frequency of pathologic sequential swallowing, and the use of a patient-reported outcome instrument (“Sydney 
Swallow Questionnaire” or “SSQ”). Six subjects have been safely treated with the lowest-dose of BB-301.

Results/Conclusions: Interim study results for the first 3 subjects treated with BB-301 following 12-months, 
12-months, and 3-months on treatment, respectively, demonstrate durable, clinically significant reductions in both 
causes of dysphagic symptoms and a reduction in SSQ Total Score, with 2 out of 3 subjects achieving a SSQ Total 
Score reflective of normal swallowing. There have been no severe adverse events in study subjects.
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#1130 Efficacy and safety of autologous BCMA-directed mRNA CAR T-cell therapy in 
generalized myasthenia gravis: Results from a phase 2b randomized placebo-controlled 

trial

T. Vu1, H.D. Tekce2, M. Rivner3, S. Shroff4, T. Ragole5, B. Myers6, M. Pasnoor7, G. Small8, K. Gwathmey9, 
C. Karam10, M. Vullaganti11, A. Peltier12, G. Sahagian13, M.H. Feinberg14, A. Slansky15, C. Barnett-Tapia16, 
M. Badruddoja17, Z. Siddiqi18, H. Kamboh19, M. Kurtoglu19, C.M. Jewell19, M.D. Miljkovic19, T. Mozaffar20, 

J.F. Howard21 for the MG-001 Study Team

1 University of South Florida, Tampa, FL; 2 Istanbul University, Istanbul, Turkey; 3 Augusta University, 
Augusta, GA; 4 Houston Methodist Hospital, Houston, TX; 5 University of Colorado, Aurora, CO; 

6 Dent Neurologic Institute, Amherst, NY; 7 University of Kansas Medical Center, Kansas City, KS; 
8 Allegheny General Hospital, Pittsburgh, PA; 9 Virginia Commonwealth University, Richmond, 

VA; 10 University of Pennsylvania, Philadelphia, PA; 11 Tufts University, Boston, MA; 12 Vanderbilt 
University, Nashville, TN; 13 Profound Research, San Diego, CA; 14 SFM Research, Boca Raton, FL; 15 
Neurology Associates, P.A., Maitland, FL; 16 Toronto General Hospital, Toronto, Canada; 17 Center for 

Neurosciences, Tucson, AZ; 18 University of Alberta, Edmonton, Canada; 19 Cartesian Therapeutics, 
Frederick, MD; 20 University of California, Irvine, CA; 21 University of North Carolina, Chapel Hill, NC

Introduction: Descartes-08 is an autologous, BCMA-directed mRNA CAR T-cell therapy administered without 
chemotherapy. In a phase 1/2 study in generalized myasthenia gravis (gMG), six weekly outpatient infusions of 
Descartes-08 led to deep and durable improvements in MG severity.

Objectives: Assess effect of Descartes-08 versus placebo in adults with gMG measured by change in MG Composite 
(MGC) score from baseline to Month 3. Secondary endpoints included MG-ADL and other disease activity measures. 

Methods: A phase 2b double-blind randomized placebo-controlled trial of Descartes-08 in adults with non-MuSK+ 
gMG requiring immunosuppression and baseline MG-ADL ≥6 (NCT04146051). Following leukapheresis and 
manufacturing of autologous products, participants were randomized 1:1. Primary endpoint was the proportion of 
participants achieving ≥5-point improvement in MGC at Month 3.

Results: Of 31 per-protocol participants (18 Descartes-08, 13 placebo), the median number of infusions received 
was six (range 2–6). At month 3, proportion of responders was significantly higher in the Descartes-08 arm in both 
overall population (67% versus 31%) and the AChR + population (64% versus 20%). Mean change in MGC was -5.6 
(Descrartes-08) versus -0.5 (placebo) in the AChR+ and -5.4 versus -2.7 in the overall population. Mean changes in 
MG-ADL were -3.4 versus -0.9 (AChR+) and -3.8 versus -1.7 (overall). Most common adverse events reported in the 
Descartes-08 group were infusion-related reactions resolving within 48 hours.

Conclusions: Outpatient Descartes-08 administration was associated with significant reduction in disease activity 
scores compared to placebo with no concerning safety signals. A Phase 3 study is underway to further evaluate 
efficacy and safety.
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#1218 Real-World Analysis of Age-Stratified Observed Adverse Clinical Outcomes in 
Duchenne Muscular Dystrophy Patients on Long-Term Glucocorticoid Therapy 

 
Bridget McGowan, MD1; Steven D Woods, PharmD2; Kaitlyn McBride, PhD3; Halley Costantino, MS3; 

Sana Mirza, MPH3; Paula Alvarez, MBA, MS, RPh4, Kenneth Ecker, PharmD2   

1 Division of Neurology, Department of Pediatrics, Ann and Robert H. Lurie Children's Hospital 
of Chicago, Northwestern University Feinberg School of Medicine, Chicago, IL, US; 2 Catalyst 
Pharmaceuticals, Coral Gables, FL, US; 3 BluePath Solutions, Los Angeles, CA, US; 4 Critical 

Intelligence Consulting, LLC, Miami, FL, US 
 
Introduction: Glucocorticoids (GCs) remain the gold standard for Duchenne Muscular Dystrophy (DMD) 
management, but long-term use is associated with adverse events (AEs) that vary by age.  

Objectives: This study assessed the age-stratified prevalence of adverse outcomes across neurobehavioral, endocrine/
metabolic, gastrointestinal, musculoskeletal, infectious and ophthalmologic categories among Medicaid patients on 
long-term GC therapy. 

Methods: A retrospective analysis using 2016-2022 Medicaid T-MSIS Files identified male DMD patients aged 
≤30 years with continuous enrollment. Long-term GC use was defined as ≥90 days with ≤60-day refill gaps. Age-
stratified adverse outcome prevalence was assessed using ICD-10 codes.  

Results: Among 1,365 patients (mean age: 12 years; 39% White, 27% Hispanic), most resided in California (17%), 
Texas (10%), and New York (9%). Mean GC duration was 2 years; 22% used Deflazacort only, 47% Prednisone only, 
and 31% used either medication at separate times. Multiple adverse outcomes increased with age, particularly in 
musculoskeletal, respiratory, and infection-related categories. Fractures peaked in the 8–13 age group (37%), while 
scoliosis (51%) and osteoporosis (50%) were highly prevalent overall, with rates rising gradually with age. Cataracts 
affected 9% of patients, increasing with age. Sleep apnea was the most prevalent outcome (62%), while anxiety-
related disorders affected 22%; both peaked at ages 14-19 (73% and 27%, respectively). Upper respiratory infections 
affected 54% overall, while pneumonia (17%), septicemia (11%) and UTIs (8%) increased with age.  

Conclusions: Observed adverse outcomes including neurobehavioral, metabolic, musculoskeletal and infectious 
complications, were highly prevalent and demonstrated age-related variations. These findings highlight the need 
for DMD therapies that mitigate AEs and slow disease progression. 
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#1199 Results of VBP15-006: a phase 2, open-label, multiple dose study of vamorolone in 
boys with DMD aged 2 to <4 and 7 to <18 years 

 
J.K. Mah,1 H.D. Gonorazky,2 H. Lochmüller,3 A. Aleman,3 A. Yaworski,3 M. Oskoui,4,5 A.M. Sbrocchi,4,5 A. 

de Vera,6 C. Dutreix,6 E. Gresko,6 A. Linden,6 A. Berglund,6 P. Charef,6 E. Hoffman,7 J. Damsker,7 
K. Selby8 

 
1 Alberta Children’s Hospital Research Institute, University of Calgary, Calgary, Alberta, Canada; 2 
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for Outcomes Research and Evaluation, Research Institute of the McGill University Health Center, 
Montreal, Quebec, Canada; 6 Santhera Pharmaceuticals (Switzerland) Ltd., Pratteln, Switzerland; 7 

Reveragen BioPharma, Rockville, MD, US; 8 University of British Columbia, Children's and Women's 
Health Centre, Vancouver, British Columbia, Canada 

 
Introduction: Vamorolone, a novel corticosteroid (CS), is approved to treat boys with Duchenne muscular dystrophy 
(DMD) in the US, Europe, and UK. 

Objectives: Confirm the safe and tolerable dose(s) of vamorolone for boys with DMD aged 2 to <4 and 7 to <18 years. 

Methods: VBP15-006 was a phase 2, open-label, multiple-dose study in 54 patients with DMD. Those aged 2 to 
<4 years were CS-naïve and received vamorolone 2 mg/kg/day (d) (n=10) or 6 mg/kg/d (n=10). Those aged 7 to 
<18 years were either CS-naïve and received vamorolone 2 mg/kg/d (n=6) or 6 mg/kg/d (n=6), or CS-treated and 
received vamorolone 2 mg/kg/d (n=6) or 6 mg/kg/d (n=16). 

Results: All participants completed the study. Median prior CS exposure in the age 7 to <18 years CS-treated boys 
was 54.1 months (vamorolone 2 mg/kg/d) and 93.1 months (vamorolone 6 mg/kg/d). Baseline comorbidities in 
CS-treated boys included fractures, cataracts, and psychiatric and endocrine disorders. At baseline, severe growth 
delay (median height percentile 1.6 [0.2; 16.8]) was reported for the age 7 to <18 years CS-treated boys allocated to 
receive vamorolone 6 mg/kg/d. Vamorolone showed dose-dependent pharmacokinetics at doses of 2–6 mg/kg/d, 
with maximum concentration reached within 2–4 hours and a half-life of 2 hours. Exposures were consistent with 
moderate variability at both doses after single and multiple dosing in both age groups. Dose-dependent increases in 
adverse events were seen across all age groups; none led to study discontinuation or death. 

Conclusions: These results support the potential use of vamorolone across a broad age range in boys with DMD.
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#1197 Vamorolone – the first novel corticosteroid with mineralocorticoid antagonist activity 
in man: evidence from LIONHEART and VBP15-004 biomarkers 

 
P. Clemens,1 A. de Vera,2 U. Dang,3 C. Dutreix,2 E. Gresko,2 M. Guglieri,4 L. Hagerty,5   

Y. Hathout,6 K. Wahbi,7 E. Hoffman6  

1 University of Pittsburgh, Pittsburgh, PA, US; 2 Santhera Pharmaceuticals, Pratteln, Switzerland; 
3 Carleton University, Ottawa, ON, Canada; 4 Newcastle University, Tyne, England, UK; 5 ReveraGen, 
Rockville, MD, US; 6 Binghamton University, Greater Binghamton, NY, US; 7Hospital Cochin, Paris, 

France 
 
Introduction: Mineralocorticoid receptor antagonists (MRAs), eg, eplerenone, have proven beneficial in treating 
systolic heart failure and as a prophylactic cardioprotective treatment in Duchenne muscular dystrophy (DMD). It 
remains unknown whether vamorolone, a novel glucocorticoid receptor agonist, also exhibits MRA effects. 

Objectives: To characterize the MRA effect of vamorolone in healthy volunteers and establish biomarkers of MRA 
activity in patients with DMD. 

Methods: LIONHEART was a single-dose, open-label, randomized, 3-arm trial. MRA effect was assessed by changes 
in urine sodium to potassium (Na/K) ratio following fludrocortisone challenge. Thirty healthy male volunteers 
received vamorolone 20 mg/kg, eplerenone 200 mg, or no drug. Blood biomarkers for MRA activity were analyzed 
from the pivotal trial VBP15-004 in patients with DMD aged 4 to <7 years. 

Results: In LIONHEART, both eplerenone and vamorolone effectively reversed the fludrocortisone-induced decrease 
in Na/K ratio (vamorolone vs no drug; P<0.0001). Vamorolone showed a significant natriuretic effect (magnitude 
similar to that of eplerenone), with no evidence of potassium retention. Both treatments were well tolerated. In 
VBP15-004, vamorolone 6 mg/kg (but not prednisone) increased serum renin, calcium, and phosphate, as well as the 
protein carriers of these inorganic ions (ASHG [Fetuin A], and Fetuin B), consistent with mineralocorticoid receptor 
antagonism. Two serum proteins involved in inorganic ion signaling via FGF23 pathways (Klotho, Anosmin-1) were 
also increased by vamorolone, but not by prednisone. 

Conclusions: Taken together, these data confirm vamorolone as an MRA with potential reduced risk for clinically 
relevant hyperkalemia. Future research will evaluate its cardioprotective benefits in DMD.
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Longitudinal Psychometric Properties of the Myotonic Dystrophy Health Index in a large 
multicentric cohort of people living with Myotonic Dystrophy Type 1.

C. R. Ferrari Aggradi1, L.C. Greco1, A. Lizio1, S. Pozzi1, M. Beretta1, J. Casiraghi1, M. Nani1, J. Dekdebrun2, 
S. Subramony3, J. Hamel4, J. Statland5, K. Mul6, B. vanEngelen6, B. Elsheikh7, R. Roxburgh8, J. Day9, C. Turner10, 
A. Swenson11, B. Schoser12, T. E. Ragole13, E. P. Greene14, P. B. Shieh15, C. Thornton2, C. Heatwole2, N. Johnson16, 

V.A. Sansone1,17, on behalf of the DMCRN

1Neurorehabilitation Unit, NeMO Clinical Center, Milan, Italy, 2University of Rochester, Rochester, USA, 
3Neurology Department, University of Florida, Gainesville, USA, 4 Neurology Department, McGill University, 
Montreal, Canada, 5Neurology Department, University of Kansas, Kansas City, USA, 6Neurology Department, 

Radboud University, Nijmegen, Netherlands, 7Neurology Department, The Ohio State University Wexner Medical 
Center, Columbus, USA, 8Neurogenetics Department, University of Auckland, Auckland, New Zealand, 9Neurology 

Department, Stanford University, Stanford, USA, 10Neurology Department, University College London, 
London, UK, 11Neurology Department, University of Iowa, Iowa City, USA, 12Neurology Department, Munchen 

University, Muchen, Germany, 13Neurology Department, University of Colorado, Boulder, USA, 14Neurology 
Department, Stanley H. Appel, Houston, Texas, 15Neurology Department, University of California, Los Angeles, 

USA, 16Neurology Department, Virginia Commonwealth University, Richmond, USA, 17Neurorehabilitation Unit, 
University of Milan, Milan, Italy 

Introduction: The MDHI is a validated patient-reported outcome measure to assess disease burden in 
DM1. Although widely used in industry trials, further data on its longitudinal performance can enhance its 
interpretation in future studies.
Objectives: The aim of this study is to assess MDHI sensitivity to change and responsiveness. 
Methods: Adult DM1 patients were enrolled in a 24-month longitudinal observational study (END-DM1). 
Confirmatory internal consistency and external validity were assessed. MDC was estimated using SEM and Esch, 
while MCID was calculated using anchor-based method based on the Domain Delta questionnaire. Sensitivity to 
change was analyzed through change scores; moreover, stratification into quartiles based on changes in MDHI 
total and short form (SF) scores was also performed to compare baseline subdomain scores and clinical variables, 
in order to identify predictors of disease burden trajectory. Responsiveness was assessed by comparing clinical 
outcomes across groups defined by MDHI score direction (improved/stable vs worsened).
Results: Of 451 DM1 patients assessed cross-sectionally, 147 completed 24-month follow-up. Internal 
consistency (Cronbach’s α = 0.95) and external validity were confirmed. MDC for total score was ±9.72 (SEM) 
and ±4.24 (ESch); subscale MDC ranged from ±12.62 to ±27.17 (SEM) and ±6.04 to ±12.70 (ESch). Quartile 
analysis showed baseline differences in specific subscales and motor/respiratory status among groups, suggesting 
predictive value. Changes in MDHI scores aligned with clinical outcomes, confirming responsiveness.
Conclusions: The MDHI shows strong longitudinal validity, sensitivity to change, and responsiveness in DM1. 
Specific subdomains and baseline motor/respiratory status may predict long-term burden, supporting MDHI’s 
utility in clinical trials and natural history studies.
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Welcome

Dear Colleagues,

On behalf of the Neuromuscular Study Group (NMSG), we are delighted to welcome you back to Stresa, Italy for our 
26th Annual Scientific Meeting. 

For nearly three decades, the NMSG has united researchers from around the world to collaborate on advancing 
neuromuscular science. This meeting in particular has become a unique opportunity for our community to come 
together for a vibrant exchange of ideas that reinforces our commitment to progressing innovation in our field.  
Whether you are presenting a poster or discussing trials between sessions, we encourage you to engage fully with your 
colleagues and our industry partners as your active participation will greatly strengthen the value of our time together.  
A few meeting highlights for this year:

•	 Young Investigators: We welcome back this valuable session where emerging talent can connect with and learn from 
established leaders in the field. Join us at 3:35pm on Friday.

•	 Abstract Posters Presentations: We had an unprecedented number of submissions this year with 163.  
Please stop by to see their work at 6pm on Friday in the Tiffany room.

•	 Industry Partners: We appreciate the immense industry involvement from Europe and the United States.  
Please join us for their presentations starting at 1:45pm on Saturday and visit their tables daily in the Gallè room.

•	 Neuromuscular Research 2-Year Fellowship Program: We are proud to continue our partnership with the American 
Brain Foundation to fund this program. Our current fellow Sophie Rengarajan, M.D., Ph.D., will present her research just 
before our keynote session on Saturday at 6pm.

•	 Shark Tank: In its seventh year, the Shark Tank session will feature four exciting proposals with the winner  
receiving a $10,000 grant. New this year: Everyone who attends the session will be able to score the presentations. 
Join us at 9:45am on Sunday.

Outside of the scientific program, take time to enjoy the beauty of Stresa. With its elegant promenade, historic villas, and 
the famed Borromean Islands just offshore, Stresa offers a truly inspiring setting. We hope you will soak in the scenery, 
savor Italian hospitality and cuisine, and make the most of this charming location during your visit.

We are excited for the continuing opportunity to share breakthroughs, clinical insights, and new ideas that can improve 
the treatment and care of our patients. Let us continue to embrace the spirit of collaboration as we explore the latest 
research and inspire one another with our findings. 

RICHARD J. BAROHN, M.D.

Chair, Neuromuscular Study Group

Executive Vice Chancellor for Health Affairs; 
Hugh E. and Sarah D. Stephenson Dean, 
School of Medicine, University of Missouri

PROF MICHAEL G. HANNA, M.D.

Co-chair, Neuromuscular Study Group

Director, University College London 
Institute of Neurology



2025  
PLANNING 
COMMITTEE
Valeria Sansone, M.D., Ph.D., Chair 
NeMO, Milan

Emma Ciafaloni, M.D., Chair 
University of Rochester

Richard J. Barohn, M.D.,  
NMSG Chair 
University of Missouri

Prof Michael Hanna, M.D.,  
NMSG Co-Chair, Director 
University College London  
Institute of Neurology

Michael Hehir, M.D., Past Chair 
University of Vermont  
Medical Center

Amanda Guidon, M.D., MPH 
Massachusetts General Hospital

Jose Manuel Sanz Mengibar, Ph.D. 
University College London

Karen Suetterlin, MBBS, MRCP, Ph.D. 
Newcastle University

Prof John Vissing, M.D. 
Copenhagen University Hospital

Vino Vivekanandam, Ph.D.,  
2026 Planning Chair 
University College London

Committees

ADDITIONAL  
NMSG COMMITTEES

NOMINATING COMMITTEE
Nicholas Johnson, M.D. 
Virginia Commonwealth University

James Lilleker, MBChB, Ph.D. 
Manchester Centre for  
Clinical Neurosciences

BYLAWS COMMITTEE
Salman Bhai, M.D. 
UT Southwestern Medical Center

Michael McDermott, Ph.D. 
University of Rochester

Paloma Gonzalez Perez, M.D., Ph.D. 
Massachusetts General Brigham

FELLOWSHIP COMMITTEE
Michael Hehir, M.D., Chair 
University of Vermont Medical Center

Mazen Dimachkie, M.D. 
University of Kansas Medical Center

Miriam Freimer, M.D. 
The Ohio State University

Michael Shy, M.D. 
University of Iowa

Renatta Knox, M.D., Ph.D. 
WashU Medicine

MENTORING COMMITTEE
Valeria Sansone, M.D., Ph.D. 
NeMO Milan

W. David Arnold, M.D. 
University of Missouri

Jeffrey Statland, M.D. 
University of Kansas Medical Center

Gita Ramdharry, Ph.D. 
University College London



General 
Information

WIFI
The NMSG has a special wifi access for NMSG meeting 
attendees. This network can be used in all the meeting 
rooms and also the hotel. 

	 Network name: Neuromuscular Study 
	 Password: NMSG@LakeMaggiore

BREAKFAST
If you are staying at the Regina Palace, breakfast is from 
7:00-10:00 a.m. in the Liberty Lago room. If you are 
staying at another hotel, please check with your front desk 
for details.

SATURDAY NIGHT GALA 
If you signed up to attend the gala dinner, please gather 
at the back door of the hotel starting after the keynote 
address ends around 6:45 p.m. for the 10-minute drive 
to our dinner venue, La Tenuta del Golfo. The transport 
busses will run between the hotel and the villa all  
evening with the plated dinner service beginning at  
8:00 p.m. The gala ends at 11:30 p.m.

Suggested dress for the evening is business  
or cocktail attire.



SPEAKERS
Please provide your presentation on a USB drive to 
Amardeep Gill, our onsite AV expert, as early as possible 
so your slides can be loaded into our laptop computer.  
He will be in the Lalique general session room during 
meeting hours starting on Thursday evening.

ABSTRACT POSTER 
PRESENTATION
The abstract poster presentation is in the Tiffany Room 
on Friday, September 26th. You can set up your posters 
starting on Friday morning. Please be next to your poster 
during the walk-though session from 6:00-8:00 p.m. and 
remove it after the session ends. 

ABSTRACTS
Scan the QR code to view abstracts.

CONTINUING EDUCATION 
NEUROMUSCULAR STUDY GROUP (NMSG) 
26TH ANNUAL SCIENTIFIC MEETING 
September 26-28, 2025 
Stresa, Italy

Joint Accreditation Statement 

In support of improving patient care, this activity has 
been planned and implemented by Amedco LLC and 
Neuromuscular Study Group (NMSG). Amedco LLC 
is jointly accredited by the Accreditation Council for 
Continuing Medical Education (ACCME), the Accreditation 
Council for Pharmacy Education (ACPE), and the 
American Nurses Credentialing Center (ANCC), to provide 
continuing education for the healthcare team. Amedco 
Joint Accreditation #4008163.

Physicians (ACCME) Credit Designation 
Amedco LLC designates this live activity for a  
14.25 credits AMA PRA Category 1 CreditsTM.  
Physicians should claim only the credit commensurate 
with the extent of their participation in the activity.

GROUP PICTURE
Don’t miss the group picture in  
the hotel rotunda at 8:05 p.m.  
on Friday night!

https://doi.org/10.17161/rrnmf.v6i3_2025


DAY 1: FRIDAY, SEPTEMBER 26

7:00 a.m.	 Breakfast at your hotel

WELCOME
Lalique

8:00 a.m.	 Welcome
Richard J. Barohn, M.D. & Prof Michael Hanna

8:15 a.m.	 Opening: Scientific Meeting Summary 
Valeria Sansone, M.D., Ph.D. and  
Emma Ciafaloni, M.D., Planning Chairs

SESSION I :  
GENE BASED THERAPEUTICS
Moderators: Sophie Rengarajan, M.D., Ph.D.,  
& Prof John Vissing, M.D.
Lalique

8:25 a.m.	 Management of Select Adverse Events 
Following Delandistrogene Moxeparvovec  
Gene Therapy for Patients with Duchenne 
Muscular Dystrophy
Craig Zaidman, M.D.
WashU Medicine

8:50 a.m.	 Hepatotoxicity and its management after gene 
therapy
Prof Anil Dhawan, M.D., FRCPCH
King’s College Hospital, London

9:15 a.m.	 Newborn Screening for Pediatric 
Neuromuscular Disorders
Bo Hoon Lee, M.D.
University of Rochester

9:40 a.m.	 Building an infrastructure for safe and efficient 
gene therapy administration
Emma Ciafaloni, M.D.
University of Rochester

10:05 a.m.	 Refreshment/Exhibitor Break  |  Gallè 

SESSION I I :  
PLATFORM PRESENTATIONS
Moderators: Gita Ramdharry, Ph.D., &  
James Lilleker, MBChB, MRCP, Ph.D.
Lalique

10:20 a.m.	 Side-by-side evaluation of systemic AAV8,  
9 and rh74 transduction in human muscle
Dongsheng Duan, Ph.D.
University of Missouri 

10:40 a.m.	 The Role of Epigenetic Regulation of DMPK in 
Congenital Myotonic Dystrophy
Julia Hartman, M.D./Ph.D. Candidate
Virginia Commonwealth University

11:00 a.m.	 100 Adults with Spinal Muscular Atrophy at the 
Dawn of Treatment: A Bone Health Focus
Dr. Rebecca Johnson
National Hospital for Neurology  
and Neurosurgery

11:20 a.m.	 Nutritional and Swallowing Assessment in 
Patients with Myotonic Dystrophy Type 1:  
A Cross-Sectional Study
Andrea Barp, M.D.
Centro Clinico NeMO Trento

11:40 a.m.	 Uncovering Brain Structure and Cognitive 
Dysfunction in Myotonic Dystrophy Type 2
Araya Puwanant, M.D.
Wake Forest University School of Medicine

12:00 p.m.	 Lunch  |  Liberty Lago

	 NMSG Executive Committee Meeting  
Breakout Lunch  |  Borromean Room

Agenda



SESSION I I I :  
FLASH PRESENTATIONS
Moderators: Salman Bhai, M.D., &  
Jose Manual Sanz Mengibar, Ph.D.
Lalique

1:15 p.m.	 Altered BCR signaling mediates defects in 
early B cell tolerance checkpoints: insights 
from single cell analysis of NF155-mediated 
autoimmune nodopathies
Bhasker Roy, M.D.
Yale University School of Medicine

1:22 p.m.	 Development and validation of a deep  
learning-based facial weakness score for 
objective assessment in facioscapulohumeral 
muscular dystrophy
Karlein Mul, M.D., Ph.D.
Radboud University Medical Center

1:29 p.m.	 An omics-based investigation of changes at the 
molecular level in differing severities of Spinal 
Muscular Atrophy
Sharon Owen, Ph.D.
Keele University 

1:36 p.m.	 A Phase 2, Open Label Trial of Repeated 
Intrathecal Autologous Adipose-Derived MSCs 
in ALS
Nathan Staff, M.D., Ph.D.
Mayo Clinic

1:43 p.m.	 Exploring accuracy and utility of artificial 
intelligence in the real-world management  
of myasthenia gravis
Sara Francesca Santagostino, Ph.D.
University of Vermont

SESSION IV:  
CLINICAL TRIAL UNITS
Moderators: Emma Ciafaloni, M.D., &  
Jasper Morrow, MBChB, Ph.D.
Lalique

1:50 p.m.	 Establishing a clinical trial site from A to Z
Yessar Hussain, M.D.
Austin Neuromuscular Center
Aziz Shaibani, M.D.
Nerve and Muscle Center of Texas

2:15 p.m.	 Placebo response and placebo effect:  
is there a difference? 
Fabrizio Benedetti, M.D.
University of Turin Medical School

2:40 p.m.	 Setting up a Clinical Trial Unit: the experience 
at the NeMO site
Valeria Sansone, M.D., Ph.D.
NeMO Milan

3:05 p.m.	 Allied Health professionals in Clinical trial 
delivery — a QS experience
Gita Ramdharry, Ph.D.
University College London

3:25 p.m.	 Refreshment/Exhibitor Break  |  Gallè

SESSION V: YOUNG 
INVESTIGATOR, EVALUATOR 
AND COORDINATOR SESSION
Lalique

3:35 p.m.	 Panel
Mamatha Pasnoor, M.D., Emma Ciafaloni, M.D., 
Valeria Sansone, M.D., Ph.D.,  
Chad Heatwole, M.D., Nicholas Johnson, M.D., 
Karen Suetterlin, MBBS, MRCP, Ph.D.

EVENING ACTIVITIES
6 - 8 p.m.	 Abstract poster session  |  Tiffany

8:05 p.m.	 Group picture  |  Rotunda

8:15 p.m.	 Dinner  |  New Liberty

9:30 p.m.	 Reception  |  Hotel Bar

Agenda



DAY 2: SATURDAY, SEPTEMBER 27

7:00 a.m.	 Buffet Breakfast at your hotel

WELCOME
Lalique

8:00 a.m.	 Welcome
Richard J. Barohn, M.D. & Prof Michael Hanna

	 Opening
Richard J. Barohn, M.D. & Prof Michael Hanna

SESSION VI :  AI/E-HEALTH
Moderators: Prof Eugenio Mercuri &  
Dr. Nicholas Streicher
Lalique

8:15 a.m.	 MRI as a biomarker in neuromuscular disorders
John Thornton, Ph.D.
University College London

8:40 a.m.	 AI in healthcare. How can it help and where do 
we stand?
Saverio d’Amico, MSc
IRCCS Humanitas Research Hospital

9:05 a.m.	 Clinical Trials Powered by AI
Gaelen Ritter
Global Head of Digital Clinical Development, 
Sanofi

SESSION VII :  DEBATE
Moderator: Prof Michael Hanna
Lalique

9:30 a.m.	 To Treat or not to Treat 
Angela Genge, M.D.
McGill University
Prof John Vissing, M.D.
Copenhagen University Hospital

10:15 a.m.	 Refreshment/exhibitor break  |  Gallè

SESSION VII I :  
OUTCOME MEASURES 
AND HOW TO APPROACH 
REGULATORY REQUIREMENTS: 
LESSONS LEARNED
Moderators: Michaela Walker, MPH, CCRP, & 
Jackie Montes
Lalique

10:30 a.m.	 From clinical trials to drug approval: lessons 
learnt for regulatory success
Chad Heatwole, M.D.
University of Rochester

10:55 a.m.	 One size does not fil all: Lessons learnt from 
DMD
Prof Eugenio Mercuri, M.D., Ph.D.
Catholic University, Rome 

11:25 a.m.	 Lunch  |  Liberty Lago

SESSION IX: SMORGASBORD 
NEW CLINICAL PHENOTYPES
Moderators: Paloma Gonzalez Perez, M.D., 
Ph.D., & Renatta Knox, M.D., Ph.D.
Lalique

12:15 p.m.	 New phenotypes and challenges in  
Myasthenia Gravis
Michael Hehir, M.D.
University of Vermont 

12:40 p.m.	 New phenotypes and outcome measures for 
myotonic dystrophy
Johanna Hamel, M.D.
University of Rochester Medical Center

1:05 p.m.	 Clinical features of the peripheral neuropathies 
that occur in large arteriole vasculitis as 
compared to nerve microvasculitis
P. James Dyck, M.D.
Mayo Clinic

1:30 p.m.	 Refreshment/exhibitor Break  |  Gallè

Agenda



SESSION X:  
INDUSTRY UPDATES
Moderators: Amanda Guidon, M.D., MPH,  
& Dr. Enrico Bugiardini 
Lalique

1:45 p.m.	 Targeted by Design: Avidity’s  
Antibody-Oligonucleotide Conjugates (AOC™)  
for the potential treatment for  
Neuromuscular Disease
Joshua Lilienstein, M.D.
DMD Global Medical Lead Medical Affairs, 
Avidity Biosciences 

2:10 p.m.	 A Case for Complement Inhibition: Clinical 
Activity of Riliprubart, an Activated C1s-
Complement Inhibitor, in Chronic Inflammatory 
Demyelinating Polyneuropathy - A Phase 2, 
Multicentre, Open-Label Trial
Nazem Atassi, M.D.
Head of Early Development Neurology, Sanofi

2:35 p.m.	 The Clinical Perspective on Sustained Disease 
Control in Myasthenia Gravis 
Johnson & Johnson

3:00 p.m.	 Understanding myasthenia gravis immune 
pathology: The role of B and T cells
Prof Raffaele Iorio, M.D., Ph.D.
Merck 

3:25 p.m.	 A Focus on Muscle in SMA: Myostatin as a 
Therapeutic Target
Valeria Sansone, M.D., Ph.D.
Scholar Rock

3:50 p.m.	 Complementing the Future: Advances in Rare 
Disease Neurology
Emma Weiskopf, M.D.
Therapeutic Area Advisor, Senior Medical 
Director, Alexion Pharmaceuticals

4:15 p.m.	 argenx’s quest to improve lives of patients with 
rare severe neuromuscular diseases through 
innovation and collaboration
Jeff Guptill, M.D.
argenx

4:40 p.m.	 Genetic medicine pipeline programs for rare 
genetic diseases of the muscle and central 
nervous system 
Sarepta

6:00 p.m.	 2025 NMSG Fellow  |  Lalique

	 Interrogating a role for endothelial cells in 
modulating pathophysiology and gene therapy 
response in human DMD using single nuclei 
transcriptomics
Sophie Rengarajan, M.D., Ph.D.
UCLA Medical Center

	 Robert C. Griggs Keynote Lecture: It takes a 
team: lessons in leadership and collaboration in 
Myotonic Dystrophy and beyond
Prof Valeria Sansone, M.D., Ph.D.
NeMO Clinic

EVENING ACTIVITIES
6:45 p.m.	 Leave for dinner  |  Meet buses at the back 

entrance of Regina Palace Hotel

8:00 p.m.	 Dinner and reception 
La Tenuta del Golfo

Agenda



DAY 3: SUNDAY, SEPTEMBER 28

WELCOME
Lalique

8:00 a.m.	 Welcome
Richard J. Barohn, M.D. & Prof Michael Hanna

8:30 a.m.	 INSPIRE-IBM: An NIH-funded, two-year, 
multicenter, observational study in inclusion 
body myositis (IBM)- an update
Isela Hernandez, MS
University of California, Irvine

SESSION XI :  NMSG YOUNG 
INVESTIGATOR PROJECTS
Moderators: Dr. Karen Suetterlin, MBBS, MRCP, 
Ph.D., & Michael Hehir, M.D.
Lalique

8:45 a.m.	 MAPP: MRI as a biomarker in Periodic Paralysis. 
A prospective longitudinal pilot study in 
periodic paralysis
Dr. Murva Asad
University College London

9:05 a.m.	 IgA autoantibodies demonstrate  
a novel mechanism of MuSK myasthenia  
gravis pathology
Gianvito Masi, M.D.
Yale University

SESSION XII :  
SHARK TANK SESSION
Lalique
Moderator: James Lilleker, MBChB, MRCP, Ph.D.
Sharks: Gordon Smith, M.D. 
Nikoletta Nikolenko, M.D., Ph.D. 
Karlein Mul, M.D., Ph.D. 
Jasper Morrow, MBChB, Ph.D.

9:25 a.m.	 Shark Tank Sessions

	 Investigating Cancer-Triggered Autoimmunity 
in MuSK Myasthenia Gravis
Silvia Falso, M.D.
Catholic University of the Sacred Heart

	 Exploring Autoimmune Myasthenia Gravis in 
Facioscapulohumeral Muscular Dystrophy: A 
Pilot Study on a Novel Disease Association
Grace McMacken, MBBCh, Ph.D.
Queen’s University Belfast

	 Gastrointestinal involvement in Myotonic 
Dystrophy type 1: characterization of a variable 
phenotype by PROMIS GI
Laura Tufano, M.D.
Sapienza University of Rome

	 Beyond Balance: Redefining Cerebellar 
Function in Myotonic Dystrophy, 
Carola Rita Ferrari Aggradi, M.D.
NeMO Milan

11:00 a.m.	 Refreshments/Exhibitor Break  |  Gallè

Agenda



SESSION XII I :  CAUTION IN 
THE INTERPRETATION AND 
CONCLUSIONS ON  
SOME TRIALS
Moderators: Karen Suetterlin, MBBS, MRCP, 
Ph.D., & Michael Hehir, M.D.  
Lalique

11:15 a.m.	 Unresolved issues with efgartigimod  
in CIDP, and broader concerns for future trial 
designs
Jonathan S. Katz, M.D.
Sutter Health

11:35 a.m.	 Considerations for Interpretation of ALS ASO 
Trial Results- lessons learned from SOD1 and 
C9orf72 trials
Suma Babu, MBBS, MPH
Mass General Hospital, Harvard Medical School

11:55 a.m.	 Translarna and Beyond
Prof Laurent Servais, M.D., Ph.D.
University of Oxford 

MEETING CLOSING
Lalique

12:15 p.m.	 Shark Tank Winner Announcement

12:20 p.m.	 Lunch  |  Liberty Lago

Agenda
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https://www.aviditybiosciences.com/


FIRDAPSE® (amifampridine)  
IS THE ONLY FDA-APPROVED,  
EVIDENCE-BASED THERAPY1,2

In the treatment of Lambert-Eaton myasthenic syndrome (LEMS)

References: 1. US Food and Drug Administration. Orange Book: Approved drug products with therapeutic equivalence evaluations. 44th ed. 2024:47, Amifampridine; p1944, 
U-2956. 2. Full Prescribing Information for FIRDAPSE (amifampridine). Catalyst Pharma; 2024. 3. Oh SJ, Shcherbakova N, Kostera-Pruszczyk A, et al; LEMS Study Group. 
Amifampridine phosphate (FIRDAPSE®) is effective and safe in a phase 3 clinical trial in LEMS. Muscle Nerve. 2016;53(5):717-725. 4. Shieh P, Sharma K, Kohrman B, Oh SJ. 
Amifampridine phosphate (FIRDAPSE) is effective in a confirmatory phase 3 clinical trial in LEMS. J Clin Neuromuscul Dis. 2019;20(3):111-119.

INDICATIONS AND USAGE: 
FIRDAPSE is a potassium channel blocker indicated for the treatment of Lambert-Eaton myasthenic syndrome 
(LEMS) in adults and pediatric patients 6 years of age and older.

SELECTED IMPORTANT SAFETY INFORMATION 
Seizures: FIRDAPSE can cause seizures. Consider discontinuation or dose-reduction of FIRDAPSE in patients 
who have a seizure while on treatment.   
Please see full Prescribing Information.

FIRDAPSE® is a registered trademark of SERB S.A.  
© 2025 Catalyst Pharmaceuticals, Inc. All Rights Reserved. FIR-0556-1 September 2025

FIRDAPSE maintained muscle strength and improved patient 
perception of physical well-being in clinical trials.2-4  See the benefits.

For more information about this study, please click here

Investigating a potential oral treatment option for gMG

The MyClad Phase III study shall 
determine the efficacy and safety of 
cladribine capsules in participants 
with gMG compared with placebo.1 

This study investigates1

• Sustained e�cacy

• Need for retreatment

• Long-term safety

GL-CLADMG-00024  | August 2025
gMG, generalized myasthenia gravis.
1. ClinicalTrials.gov. https://clinicaltrials.gov/study/NCT06463587/ [Accessed July 2025].
Cladribine capsules are under clinical investigation and have not been approved as safe and 
e�ective for any use by regulatory authorities.
© 2025 Merck KGaA, Darmstadt, Germany and/or its a�liates. All rights reserved.

ttps://firdapsehcp.com/clinical-results/firdapse-efficacy/
https://firdapsehcp.com/pdfs/firdapse-pi.pdf
https://clinicaltrials.gov/study/NCT06463587?term=myclad&rank=1


JN J .COM

https://www.jnj.com/


Progress starts with commitment. For over a decade, Scholar Rock’s
dedication to the SMA community has fueled our work to bring 
innovative solutions to life. We share your passion for serving those
living with SMA, and we are here to support you in finding new 
ways to create possibilities. 

Advancing SMA care—together.

scholarrock.com

MED-ALL-SMA-2500004

https://scholarrock.com/
https://argenx.com/


https://www.sanofistudies.com/us/en/K1UK/
https://www.dmd.nl/DOVE


https://catalystpharma.com/
https://alexion.com/
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Targeted science, 
tailored solutions 
for people with autoimmune diseases

©Immunovant, Inc. 2025

Learn more about 
our goal to reframe
expectations in autoimmune
disease at Immunovant.com

VISIT OUR EXHIBIT TABLE 
IN THE EXHIBIT HALL

https://www.immunovant.com/
https://www.cartesiantherapeutics.com/


Tax I.D. 47-4456205 501(3)C

Save the Date! 
The Neuromuscular Study Group 27th Annual Scientific Meeting  
will be held at:

THE MENGER HOTEL | SAN ANTONIO, TX

SEPTEMBER 25-27, 2026
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