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INTRODUCTION: 

Geometric Deep Learning (GDL) is a rapidly 

evolving field extending deep learning to non- 

Euclidean data like graphs and meshes(1). The 

unique geometric brain features (i.e., structural 

shape/topology) of people with ALS has potential 

to provide disease biomarkers using a single MRI 

scan. In this study we aim to classify ALS patients 

and controls by leveraging geometric brain 

features using GDL. 

 

METHODS: 

The dataset comprised 701 MRI scans: 184 with a 

confirmed diagnosis(2) of ALS and 517 age- 

matched controls, aggregated from multiple 

Australian MND clinics and sites associated with 

the Asia-Pacific MND Imaging Initiative. We 

focused on regions of interest (ROIs) including 

motor and somatosensory cortices, and white 

matter bundles including the corpus callosum. A 

modified GDL network(3) was used to predict a 

diagnosis of ALS, and follow-up analyses were 

conducted to explore the geometric changes that 

defined the diagnosis (shape deformations). 

Model performance was assessed using k-fold 

cross-validation, and on independent unseen data. 

RESULTS: 

Our final model achieved 86% accuracy 

(validation) and 67.3% (independent test set) in 

predicting ALS/controls, and validation and test 

recalls of 85% and 76.6%, respectively. 

Incorporating multiple brain regions into our 

model improved performance, indicating that 

ALS is defined by more widespread structural 

changes. An ablation study on the model 

architecture highlighted the importance of 

combining specific ROIs, with the geometry of 

the corpus callosum being of particular 

importance for diagnostic differentiation. 

 

CONCLUSION: 

Our work can identify subtle structural brain 

changes in ALS and can be used for assisting 

clinicians in diagnostic accuracy. Our results 

show that ALS-specific topological shifts in the 

brain can reveal diagnostic biomarkers that are not 

visible to the naked eye, thereby supporting an 

earlier diagnosis and facilitating recruitment into 

clinical trials. Involvement of the corpus callosum 

confirms that white matter pathways are key 

components of disease progression and 

pathogenesis. 
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INTRODUCTION: 

Autophagy, the recycling of cytoplasmic waste, is 

essential for cellular health and metabolism. 

Autophagy dysfunction is linked to ALS 

pathology. However, the development of 

autophagy-targeted therapies has been stalled by 

the lack of methods to measure human autophagy. 

We aimed to address this by identifying a blood-

based biomarker to distinguish normal from 

impaired autophagy. 

 

METHODS: 

We hypothesized that autophagy impairment will 

result in metabolite changes detectable in blood. 

Global deletion of the essential autophagy gene 

Atg7 was induced in adult transgenic mice 

(Atg7fl/flxCAG-Cre) using tamoxifen. After one 

month of autophagy deletion, tissue and serum 

were collected. Western blotting was used to 

validate autophagy deletion and mass 

spectrometry was used for metabolomic analyses 

to detect lipid and polar metabolite (sugars, amino 

acids) species. Next, mass spectrometry was also 

used to conduct a plasma metabolomic analysis 

in a cohort of ALS patients (n=103) and healthy 

controls (n=30). Finally, the autophagy deletion 

metabolomic signature from mice was compared 

to the metabolomic signature of ALS patients to 

identify overlapping metabolites. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

A 50% reduction in Atg7 protein and a 2-fold rise 

in p62 protein in the central nervous system 

confirmed the significant reduction of the autophagy 

pathway arising from autophagy deletion in 

Atg7fl/flxCAG-Cre mice. Principal component 

analysis (PCA plots) revealed control and 

autophagy-deficient mice clustering into separate 

groups indicating autophagy deletion gives rise to a 

unique metabolite signature. From volcano plots, 11 

polar metabolites and 20 lipids were identified 

as significantly changing with autophagy deletion in 

mice (fold changes ≥1.5). Remarkably, 13 lipids 

and 10 polar metabolites were consistently altered 

in both autophagy-deficient mice and ALS patients, 

forming an ALS autophagy metabolomic signature. 

 

CONCLUSION: 

Our results underscore the critical role of 

autophagy dysfunction in ALS. With further 

validation and refinement, this autophagy 

biomarker could fill a critical gap in pre-clinical 

and clinical practices by offering a measurable 

endpoint for autophagy interventions— 

ultimately improving prediction, diagnosis, and 

treatments for autophagy impacted diseases such 

as ALS. 
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INTRODUCTION: 

Assessments of gait in people living with MND 

(plwMND) have primarily focused on gross 

measures of walking performance [1], which 

provide limited mechanistic insight into 

functional capacity or decline. Comprehensive 

gait measures that characterise the body’s motions 

and forces reveal distinct movement signatures 

that could serve as novel movement markers for 

the development of clinical outcome measures 

and intervention. 

 

METHODS: 

We completed a biomechanics assessment in 9 

plwMND and 9 Controls (HREC 

#2022/HE001787). Participants walked at their 

preferred speed on an instrumented treadmill 

(FIT5, Bertec Inc.) that measured ground reaction 

forces. Simultaneously, participant movements 

were measured using a 3D motion capture system 

(Miqus, Qualisys AB). Digital twins [2] of each 

participant were created to examine lower limb 

mechanics and energetics of their movement 

patterns. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

PlwMND walked at slower speeds (0.62±0.40 vs 

1.17±0.14ms-1), with shorter step lengths 

(0.39±0.19 vs 0.64±0.06m), and reduced step 

frequencies (41.1±18.4 vs 55.3±5.04 steps min-1) 

compared to controls (all: p<0.03). Peak ankle 

plantar flexion, knee flexion and hip extension joint 

angles were all lower in plwMND, compared to 

Controls (all:p≤0.036). On average, plwMND 

walked with a 72% reduction in peak ankle 

propulsive power and a 67% reduction in positive 

ankle work, compared to controls (both: p<0.001). 

Despite an increased contribution of the hip to 

lower limb total positive work, alterations in knee 

and hip mechanics were limited in plwMND. Rather 

than a redistribution of work across the lower limb, 

plwMND may rely on their more proximal joints 

owing to a reduced capacity of the ankle to produce 

positive work and power. 

 

CONCLUSION: 

Unique biomechanical changes occur in gait of 

plwMND, with the ankle as a locus of lower limb 

deficits. The identification of ankle-based 

movement signatures may inform the 

development of technologies that monitor disease 

progression (e.g., actigraphy), or improve 

mobility (e.g., ankle exoskeletons) in plwMND. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) shows 

progressive muscle weakness and atrophy caused 

by neuronal death associate with TAR DNA-

binding protein 43 (TDP-43). We previously 

reported that axonal TDP-43 accumulations in 

intramuscular nerve bundles preceded clinical 

fulfillment of the Gold Coast criteria1. However, 

the relationship between axonal pTDP-43 

accumulations and TDP-43 pathology in central 

nervous system is not clear. Here, we aimed to 

clarify this association by comparing 

intramuscular nerve bundles with brainstem and 

spinal cord. 

 

METHODS: 

The post-mortem study included 11 sporadic ALS 

patients with TDP-43 pathology (ALS- TDP) and 

12 patients with non-ALS disease. Brainstem, 

spinal cord, and skeletal muscles (tongue, 

diaphragm, biceps brachii, and iliopsoas) were 

evaluated by histochemistry and 

immunohistochemical analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

All 11 ALS patients exhibited axonal 

phosphorylated TDP-43 (pTDP-43)-positive 

accumulations in intramuscular nerve bundles; 12 

non-ALS patients did not. In the tongue and CNXII, 

pTDP-43-positive nerve bundles (61.2 ± 14.8 %) 

negatively correlated with remaining neurons (20.0 

± 5.5 / section) (p=0.0217, r=- 0.6787). Iliopsoas 

muscle and L2 anterior horn also showed that the 

percentage of pTDP-43- positive nerve bundles 

(57.0 ± 18.2 %) correlated with remaining neurons 

(23.5 ± 7.9 / section) (p=0.0479, r=-0.6065). In the 

diaphragm and C4 anterior horn, the percentage of 

pTDP-43-positive nerve bundles (68.4 ± 10.6%) 

was not correlated with remaining neurons (18.6 

± 5.8 / section), which was less than a half of C4 

anterior horn neurons in control participants (39.3 

± 4.4 / section). Biceps brachii muscle and C6 

anterior horn did not show any correlations between 

pTDP-43-positive nerve bundles and remaining 

neurons. 

 

CONCLUSION: 

The percentage of intramuscular nerve bundles 

with axonal pTDP-43 accumulations might reflect 

the severity of motor neuron loss in ALS- TDP 

patients. 

 

REFERENCES: 
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with amyotrophic lateral sclerosis. JAMA 

Neurology 2022;79(7):693-701. 
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INTRODUCTION:          CONCLUSION: 

Despite over 150 drugs reaching clinical trial for 

Amyotrophic lateral sclerosis (ALS), little 

progress has been made in identifying effective 

treatments for patients. A major roadblock in ALS 

drug development has been the failure of drugs 

tested in monogenic animal models of the disease 

to translate into clinically effective drugs for the 

predominant sporadic form of the disease. 

 

METHODS: 

To develop an alternative drug discovery pathway 

for ALS, we built an iPSC library from over 100 

patients and successfully established a sporadic 

ALS model and drug screening pipeline. In a first-

of-its-kind screen, we re-assessed the effect of 

107 drugs that have previously undergone 

evaluation in Phase 1-3 clinical trials for ALS 

using motor neurons from 16 sporadic ALS 

patients. 

 

RESULTS: 

Strikingly, 95% of the drugs tested did not rescue 

sporadic patient-derived motor neuron health, 

results that are consistent with the clinical trial 

outcomes for the drugs. Only 3 drugs showed 

significant efficacy, including riluzole. Motor 

neurons from different patients exhibited highly 

divergent responses, providing strong 

stratification of responding and non-responding 

patients. Combinatorial testing of the 3 effective 

therapies identified a drug combination with 6.5x 

higher efficacy than the current standard of care, 

and importantly efficacy across all patients. 

This study suggests patient-derived motor 

neurons provide a clinically translatable model of 

sporadic ALS, and highlight strong heterogeneity 

in drug responses between patients. The ability to 

model the efficacy of drugs both at an individual 

and population level in the sporadic ALS 

population in an important achievement for ALS 

drug discovery, and may provide the foundation 

for precision medicine in the future. 
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INTRODUCTION: 

Given the increasing bottlenecks in drug discovery 

pipelines, repurposing existing drugs for ALS may 

represent a path to expedite translation and 

improve disease outcomes. However, ALS is a 

heterogeneous disease for which the aetiology 

remains poorly characterised, complicating efforts 

to effectively repurpose drugs. We propose that the 

polygenic architecture of ALS genetic liability, 

which ranges from ultra-rare, high-impact 

variation to common frequency loci of small-

individual effect, could be leveraged to prioritise 

drug repurposing candidates which are more 

generalisable to the ALS clinical population1. 

 

METHODS: 

We utilised common and rare frequency ALS 

genetic risk in a novel approach to uncover 

therapeutic classes that may be prospective 

repurposing opportunities in ALS. These data were 

sourced from the largest ALS to-date genome-wide 

(common variant) and exome- wide (rare variant) 

association study2. An integrative gene-ranking 

pipeline was developed across different common 

and rare-variant methods which were then tested 

for enrichment amongst group of targets in related 

therapeutic categories. Targets of top therapeutic 

categories were also examined for dysregulation 

using publicly available transcriptomic data from 

ALS stem-cell derived motor neurons. 

 

 

 

 

 

 

 

 

  

 

 

RESULTS: 

Common variant-led enrichment analyses revealed 

MAP kinase signalling related downregulation 

through BRAF inhibitors as a prospective target for 

repurposing, as well providing some additional 

support for previous genetic evidence supporting 

repurposing antihypertensive compounds3. Rare 

variant-led approaches prioritised B-vitamin 

related candidates, such as cobalamin and niacin. 

Clinical characterisation of these putative 

repurposing opportunities revealed genetic support 

to existing biology for which related compounds 

are actively proceeding through ALS clinical 

studies4. Moreover, leveraging transcriptomic data 

from ALS derived cell lines carrying a selection of 

pathogenic variants in genes that cause familial 

forms of ALS (C9orf72, SOD1, FUS, and 

TARDBP) suggested that the action of BRAF 

inhibitors may be of particular relevance to 

C9orf72 hexanucleotide repeat expansion carriers, 

whilst the signal for B-vitamin signalling related 

targets was strongest in SOD1 carriers. 

 

CONCLUSION: 

We demonstrate the importance of considering 

the therapeutic actionability of both common 

and rare-variant mediated risk for ALS given 

the immense biological heterogeneity of this 

disorder. Future preclinical and clinical studies 

are now warranted to further characterise the 

tractability of these prioritised compounds. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a progressive 

neurodegenerative disease characterised by motor 

neuron deterioration. Genetic factors play a significant 

role in all cases, with 15 genome-wide significant risk 

loci identified to date. Follow-up of these loci is a 

powerful strategy for research translation, as drug 

targets supported by genetic evidence are more likely 

to succeed in clinical development. 

 

METHODS: 

Here, we focus on the RPSA-MOBP locus on 

chromosome 3 (rs631312, OR = 1.08 ± 0.23, p = 3.3 

× 10⁻¹²). We employ integrative in silico analyses to 

prioritise candidate genes, combining multiple ‘omics-

based approaches, including Functional Mapping and 

Annotation (FUMA), Polygenic Priority Scoring 

(PoPS), Transcriptome-Wide Association 

across/within tissues (TWAS), gene- based expression 

analysis (mBAT-combo), chromatin interaction 

mapping (H-MAGMA), and Mendelian 

Randomisation (SMR) with GWAS data (Ncases = 

29,612, Ncontrols = 122,656). 

 

 

 

 

 

 

RESULTS: 

Both RPSA and MOBP were prioritised as candidate 

genes. RPSA, highly conserved in zebrafish (88% 

homology) was selected for functional modelling. The 

rpsa-ko zebrafish (CRISPR/Cas9) had significant motor 

neuron defects, resembling TDP43-deficient models 

and spinal muscular atrophy (SMA) with profound 

motility impairment and early death. 

 

CONCLUSION: 

This study identifies RPSA as a critical gene for motor 

neuron health, with implications for ALS pathogenesis. 

The RPSA/MOBP locus is also associated with other 

neurodegenerative diseases including Frontotemporal 

dementia/FTD, Corticobasal degeneration/CBD and 

Progressive Supranuclear Palsy/PSP, highlighting its 

potential as a therapeutic target for multiple conditions. 
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INTRODUCTION: 

ALS is characterised by the progressive loss of 

motor neurons in the motor cortex and spinal cord. 

While there is growing evidence that ALS 

pathological changes are not confined to these 

motor regions, there are limited studies that 

directly compare the molecular alterations 

between motor and non-motor regions. 

 

METHODS: 

We generated a 165-sample brain transcriptome 

dataset derived from 22 sporadic ALS cases with 

pTDP-43 pathological staging and 11 non- 

neurological controls. RNA-seq was performed on 

five post-mortem brain regions that are 

differentially impacted by pTDP-43 inclusion 

pathology: motor cortex (pathology always 

present), prefrontal cortex and hippocampus 

(pathology sometimes present), and occipital 

cortex and cerebellum (pathology rarely present). 

Differential gene expression, transcript usage, 

predicted cell-type proportion and alternative 

splicing analyses were performed, comparing 

ALS-specific changes between brain regions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Significant gene expression changes were 

observed in ALS cases relative to controls for all 

five brain regions, with the cerebellum 

demonstrating the largest number of 

differentially expressed genes. Gene expression 

changes and corresponding enriched pathways, 

were largely concordant across brain regions, 

suggesting that ALS-linked mechanisms 

including inflammation, mitochondrial 

dysfunction and oxidative stress, are also 

dysregulated in non-motor brain regions. 

Extensive variation in RNA splicing was 

identified in the ALS brain, with 26-41% of 

alternatively spliced genes unique to a given 

brain region. Cryptic splicing events, previously 

reported to be associated with TDP-43 loss-of- 

function, were also detected in ALS cases across 

all five brain regions. Finally, a unique gene 

expression profile was specifically detected in 

the cerebellum of ALS cases with the greatest 

regional burden of pTDP-43 pathology (stage 4). 

 

CONCLUSION: 

Together our findings highlighted widespread 

transcriptome alterations in ALS post-mortem 

brain and suggested that, despite the absence of 

pTDP-43 inclusion pathology in the cerebellum, 

changes in the cerebellum may occur in response 

to regional spread of pTDP-43 pathology 

elsewhere in the brain.
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INTRODUCTION: 

ALS clinical symptoms begin focally before 

spreading to involve more regions. The spread of 

clinical symptoms is mirrored by TDP-43 

pathology in the motor neurons of these regions. 

Limited inoculation studies in vivo have 

demonstrated pathogenic TDP-43 can spread 

from region to region over time, leading to the 

hypothesis that protein transmission may 

contribute to disease progression in ALS. 

However, existing models of protein transmission 

rely on inoculation with high levels of mutant 

proteins, leading to a rapid transmission that does 

not accurately reflect ALS progression in patients.  

To address this gap, we sought to develop an in 

vivo model that recapitulates disease transmission 

without inoculation using pathogenic protein. 

 

METHODS: 

Human iPSC-derived spinal cord cells from a 

healthy donor and a familial ALS patient with 

mutant TDP-43 were transplanted into the 

striatum of host mice. Transgenic TDP-43Q331K 

mice, which overexpress human mutant TDP-43, 

were used as the disease host to create a disease- 

relevant environment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Transplantation resulted in a high number of human 

cells surviving in mouse brains at 3, 6 and 

9 months. At 9 months post-transplantation, human 

motor neurons from a healthy donor in disease host 

mice exhibited a significant reduction in nuclear 

TDP-43 intensity, along with the presence of 

phosphorylated TDP-43 puncta in the cytoplasm. In 

contrast, transplanted cells from a mutant TDP-43 

donor exhibited increased cytoplasmic TDP-43 

intensity at 6 months. 

 

CONCLUSION: 

Our data suggests that prolonged exposure of 

motor neurons to an ALS disease environment 

result in TDP-43 pathology, and that cells from 

ALS patients have a greater susceptibility to TDP-

43 mis-localisation. The model provides a 

potential early-stage model of disease and 

evidence that TDP-43 transmission can occur in 

human cells in the absence of inoculation. 
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INTRODUCTION: 

Mitochondria play a crucial role in cellular 

metabolism and fuel utilisation. Mitochondria are 

highly dynamic and maintain healthy networks by 

undergoing constant fission and fusion events. 

Aberrations in mitochondrial dynamics have been 

identified in in vitro and in vivo models of ALS1. 

To date, no study has investigated mitochondrial 

dynamics in the soma of ALS patient-derived 

motor neurons. Our objective was to track 

mitochondrial dynamics in the soma of ALS 

induced pluripotent stem cell- derived lower 

motor neurons (iPSC-LMNs) at baseline. We also 

aimed to investigate the therapeutic effects of a 

metabolic modulator, ranolazine on 

mitochondrial dynamics of these iPSC-LMNs. 

 

METHODS: 

We generated iPSC-LMNs from control (n=5) 

and ALS (n=5: sporadic, sporadic/FTD, C9orf72, 

SOD1D77Y, CRISPR-TARDBPA382T) lines.  We 

assessed motor neuron survival, TDP-43 

mislocalisation, mitochondrial membrane 

potential, live-cell mitochondrial dynamics, 

nuclear encoded mitochondrial gene expression, 

and conducted proteomics on insoluble TDP-43 

bound lysates. Subsequently, mitochondrial 

dynamics was assessed following treatment with 

Ranolazine (0.1µM, 1µM, and 10µM). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 
At baseline, all ALS iPSC-LMNs exhibit a motor 

neuron disease like phenotype, with motor neuron 

death (p<0.0001) and TDP-43 mislocalisation 

(p<0.01). Live-cell mitochondrial dynamics imaging 

revealed mitochondrial network fragmentation in the 

soma of ALS iPSC-LMNs, where mitochondria have 

fewer branches (p<0.01) and undergo more fission 

events (p<0.01).  Gene array data highlight a 

significant decrease in the expression of complex I and 

V across all ALS lines (p<0.01). Proteomics data 

indicate that >1000 proteins are identified in ALS 

iPSC-LMNs that are not observed in control iPSC-

LMNs. Ranolazine treatment at 0.1uM rescued 

mitochondrial dynamics showing an improvement in 

fusion events (p<0.005). 

 

CONCLUSION: 

Our findings suggest that increased mitochondrial 

fission is a common feature in the soma of ALS 

derived iPSC-LMNs, and that Ranolozine can 

rescue mitochondrial dynamics. Further 

assessments of genomic and proteomic profiles 

will elucidate the mechanisms of action to 

improve ALS readouts. 
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INTRODUCTION: 

Hyper-excitability in the motor cortex is implicated 

as a major disease mechanism in ALS. It is present 

early in pathology, well before motor neuron 

(MN) loss and symptom onset, implying it is a 

highly effective therapeutic target because it acts 

upstream in pathophysiology. Hyperexcitability 

results from either more excitatory and/or less 

inhibitory signalling. Whilst much previous 

research in ALS has focussed on the former, MN 

function is strongly regulated by inhibitory 

gamma- aminobutyric acid (GABA)-ergic 

interneurons. GABA, the major CNS inhibitory 

neurotransmitter, binds to GABAA receptors 

(GABAA R) - ligand-gated chloride (Cl-) channels. 

Defects in GABA signalling are increasingly 

described in ALS patients and early in mouse 

models, where they correlate with disease 

progression1. Interestingly, riluzole also modulates 

GABAA signalling as well as its well-known 

glutamatergic actions. Together these data imply 

that GABA-ergic signalling is important, but 

neglected, as a therapeutic target in ALS. Hence, 

we predict that GABA-based therapeutics will be 

highly effective in preventing hyperexcitability 

and thus neurodegeneration in ALS. 

AIM: To examine if a novel class of compounds 

are protective in cellular, zebrafish and two mouse 

models of ALS. 

 

METHODS: 

Neuronal cells expressing ALS-variants TDP- 

43, SOD1  or  FUS; inclusion  formation, 

mislocalisation to the cytoplasm, and apoptosis. 

Zebrafish expressing ALS-cyclin F–movement 

impairment using a Zebrabox tracking system 

Mouse models Intraperitoneal administration of 

compound (or saline  vehicle litter/gender 

matched controls) 3x /week (50 mg/kg) to both 

SOD1G93A  and  NEFH-hTDP-43ΔNLS  (ΔNLS) 

mice, and non-transgenic controls was performed 

in pre-symptomatic mice. Rotarod, grip strength, 

neurological score and body weight were 

examined 

 

RESULTS: 

Using an unbiased screening approach we 

identified novel GABAA receptor-binding 

compounds that were protective in cellular and 

zebrafish models of ALS. We synthesised 150 

novel compounds via medicinal chemistry and 

screening assays in cellular and zebrafish 

models were used to perform structure-activity 

relationships, to guide further synthesis. The 

best lead compound, ML4-10, was protective 

against multiple cellular phenotypes in neuronal 

cells; inclusions formed by mutant SOD1, TDP-

43 and FUS, TDP-43 mis-localisation, and 

apoptosis in cells, and in vitro against oxidative 

stress. Hence ML4-10 clears TDP-43 

pathology, the major pathological ALS 

hallmark. We then performed ligand binding 

assays to identify the target of ML4-10 and 

found that it binds to inhibitory GABAA 

receptors. Ml4-10 was also protective against 

motor impairment in a zebrafish ALS model 

(CCNFS521G). It was then tested in two mouse 

models: SOD1G93A and NEFH-hTDP-43ΔNLS. 

ML4-10 prevented motor neuron loss, delayed 

disease onset, improved rotarod performance 

and grip strength, or prevented body weight loss 

in these models. 
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INTRODUCTION: 

The GGGGCC repeat expansion within the first 

intron of chromosome 9 open reading frame 72 

(C9orf72) gene has been identified as the most 

common genetic cause of familiar ALS and FTD 

cases. This group of patients is commonly 

referred to as C9ALS/FTD patients. The 

expanded GGGGCC sequence is bidirectionally 

transcribed into GC-rich repetitive RNAs. Both 

the sense GGGGCC and antisense CCCCGG 

RNA form RNA foci, which sequester RNA 

binding proteins, including transcriptional 

regulatory protein YY1. This study investigated 

the use of a YY1 protein fragment, YY119, as a 

peptide-based therapeutic for C9ALS/FTD. 

 

METHODS: 

To evaluate YY119’s binding affinity for 

GGGGCC RNA, fluorescence polarization (FP) 

assays were performed. The biological activity of 

YY119 was assessed using the CytoTox96® Non-

Radioactive Cytotoxicity Assay, which quantifies 

cell death by measuring lactate dehydrogenase 

(LDH) release, a marker of apoptosis. The 

inhibitory activity of YY119 peptide is strongly 

influenced by its structural conformation. To 

identify the critical pharmacophores responsible 

for its function, we conducted a comprehensive 

structure-activity relationship (SAR) study by 

synthesizing nineteen alanine-substituted variants 

of YY119. Each variant contained a single alanine 

substitution at a distinct amino acid position. A 

Drosophila model of C9ALS/FTD was used to 

evaluate the effect of YY119 in vivo. 

 

RESULTS: 

Results demonstrated a binding affinity (Kd) of 

106 ± 22.64 mM for YY119, supporting its 

potential for targeted interactions with GGGGCC 

RNA. Treatment of SK-N-MC cells expressing 

pAG3-(GGGGCC)66 with varying concentrations 

of YY119 resulted in significantly enhanced  

 

 

 

 

 

potency, with an IC50 value of 114.8 ± 38.38 nM, 

demonstrating high efficacy in inhibiting GGGGCC 

RNA-induced cell death. 

 

Retinal degeneration was observed in flies 

expressing expanded (GGGGCC)36 under the 

gmr-GAL4 driver. Administration of YY119 

provided significant neuroprotection, 

highlighting its therapeutic potential for 

neurodegenerative diseases associated with 

GGGGCC RNA expansions. 

 

Building upon these insights, we implemented a 

peptide engineering strategy to optimize YY119 

for enhanced binding and functional activity. A 

promising variant, YY119x, exhibited a 

significantly improved binding affinity for 

GGGGCC RNA. FP assays confirmed a >70- fold 

increase in affinity compared to the original 

YY119 peptide. This enhancement highlights the 

potential of engineered peptides in targeting RNA 

repeats involved in neurodegenerative diseases, 

offering a more potent therapeutic strategy for 

conditions such as C9ALS/FTD. 

 

CONCLUSION: 

We identified a fragment in YY1 called YY119, 

which is a peptide derived from the YY1 protein. 

The YY119 peptide shows high RNA- binding 

affinity towards GGGGCC RNAs. We further 

performed peptide engineering on YY119, and 

identified a variant, YY119x, which exhibits an 

~70-fold improvement in GGGGCC RNA 

binding. 
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INTRODUCTION: 

The development of ALS is described as a 

multistep process in which different genetic and 

environmental factors interact and contribute to 

disease progression (1, 2). High penetrance 

mutations in ALS-associated genes account for 

several steps in this process, however, it remains 

unclear how these gene variants interact with 

environmental exposures to increase disease risk. 

Our objective is to determine whether specific 

gene variants confer increased vulnerability to 

degeneration when exposed to organophosphate 

and organochlorine pesticides as exemplar 

environmental exposures associated with ALS. 

 

METHODS: 

Neural stem cells (NSCs) and cortical neurons 

were generated from human induced pluripotent 

stem cell (iPSC) lines carrying ALS-associated 

TARDBP  Q331K  and  FUS  R216C  gene 

variants alongside isogenic controls (3). 

Following exposure to pesticides for 72 hours, we 

measured cell viability, subcellular TDP-43 and 

FUS localisation, and neuronal activity by 

multielectrode array. Multi-parameter ‘cell 

painting’ was performed to quantify organelle- 

specific changes. 

 

RESULTS: 

Exposure to organophosphate and organochlorine 

compounds resulted in a significant 

concentration-dependent decrease in cell 

viability. Sublethal concentrations of these 

compounds induced changes to TDP-43 and FUS 

staining intensity and subcellular localisation, 

with differences specific to TARDBP  Q331K  

and  FUS  R216C  cells 

identified. This was accompanied by 

morphological changes to organelles and 

subcellular features including mitochondria, 

nucleoli, and the cytoskeleton. 

CONCLUSION: 

Organophosphate and organochlorine pesticides 

influence cellular processes implicated in ALS 

pathogenesis and TARDBP Q331K and FUS 

R216C gene variants may increase vulnerability 

to these compounds. We are testing these 

associations using iPSC models with other ALS- 

associated variants in these genes; this may be 

important for understanding the multistep process 

of ALS pathogenesis. 
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INTRODUCTION: 

An early clinical observation in ALS patients is 

hyperexcitability of motor neurons in the cortex 

and spinal cord, prior to hypoexcitability and 

deterioration of motor neuron function1. The 

mechanisms that underlie the alterations in 

electrical signalling of ALS motor neurons 

throughout disease progression are not yet fully 

understood. Here, we characterised the electrical 

signature on a single-cell and network level of 

induced pluripotent stem cell (iPSC)-derived 

motor neurons from sALS patients and healthy 

control donors. 

 

METHODS: 

We generated iPSC-derived motor neurons from 

6 sALS patients and 5 healthy control donors, 

including a pair of monozygotic twins discordant 

for sALS. Whole-cell patch clamping was used to 

assess the electrophysiological properties of 

single motor neurons from sALS patients and 

healthy control donors. Moreover we used 

microelectrode arrays (MEAs) to measure 

neuronal network activity in iPSC- derived motor 

neuron cultures. Following electrophysiological 

characterisation, immunocytochemistry was 

performed to quantify synapsin-1, a pre-synaptic 

marker, in motor neuron cultures from sALS 

patients and healthy control donors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

We found that iPSC-derived motor neurons from 

the sALS patients exhibited an increase in 

repetitively firing and Na+ currents, compared to 

those from healthy control donors, consistent with 

increased intrinsic neuronal excitability. However, 

when examining the network activity of sALS 

motor neuron cultures using microelectrode arrays 

(MEAs), we measured a 40% reduction in the mean 

firing rate and 20% reduction in burst duration in 

sALS motor neuron cultures, suggesting reduced 

synaptic activity on a network level. Moreover 

synchronous firing, an indicator of the strength of 

synaptic connections, was also reduced in sALS 

motor neuron cultures. Consistent with the 

functional output, quantification of pre- synaptic 

marker synapsin-1 showed a significant reduction in 

axonal synapsin-1 puncta in sALS motor neuron 

cultures compared to healthy control cultures 

(P<0.0001). 

 

CONCLUSION: 

Our findings suggest that intrinsic 

hyperexcitability does not correlate with 

increased synaptic network activity in vitro. These 

data highlight an important distinction in the 

interplay between intrinsic excitability and 

synaptic activity in ALS. 
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INTRODUCTION: 

ALS patient induced pluripotent stem cell (iPSC)- 

derived motor neurons provide an important 

disease model but lack the complexity of the 

human CNS. We aimed to generate spinal cord 

organoids from ALS patient-derived iPSC 

harbouring C9orf72 expansion mutations, and 

CRISPR-Cas9 gene-edited isogenic controls, that 

faithfully recapitulate the complexities of the 

CNS for the interrogation of ALS disease 

pathways and the identification of effective 

therapeutic strategies. 

 

METHODS: 

Spinal cord organoids were generated using 

iPSCs from three independent ALS patients 

harbouring C9ORF72 mutations and their 

respective isogenic controls. Organoids were 

caudalised and ventralised to the spinal cord pMN 

domain (methodology manuscript in preparation). 

To assess cell populations and pathology, 

immunocytochemical and RNAScope analyses 

were performed. MNs in the organoids were 

labelled using a HB9::GFP lentivirus and their 

axonal length tracked over time. Organoids 

underwent electrophysiological recordings over 

time using a multi-electrode array (MEA) system. 

Organoids also underwent single cell RNA 

sequencing to identify mutation dependent gene 

expression changes. 

 

 

 

 

 

 

RESULTS: 

We established and phenotyped spinal cord 

organoids with enhanced HOX10 expression, 

consistent with lumbar specification. 

Immunocytochemical analysis revealed diverse cell 

populations (MN, interneurons, astrocytes and 

oligodendrocytes). RNAScope revealed the 

presence of  RNA  foci.  MEA profiling of 

organoids is ongoing; preliminary studies revealed 

increased spikes and bursting events in C9ORF72 

patient- derived organoids, compared to isogenic 

counterparts, suggesting a hyperexcitable 

phenotype in our organoids. MN from C9ORF72 

patients revealed shorter neurite lengths, compared 

to isogenic counterparts (n=3 independent 

differentiations of all lines, *p<0.05). Single cell 

RNA sequencing data analyses are ongoing, 

revealing new insights into the molecular pathways 

underlying ALS phenotypes. 

 

CONCLUSION: 

We have pioneered a novel organoid model of 

ALS which recapitulates mature and functional 

spinal cord architecture. C9ORF72 patient-

derived spinal cord organoids revealed 

neurodegenerative and excitability phenotypes 

consistent with ALS, reinforcing the potential of 

spinal cord organoids for disease modelling and 

drug screening. 
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INTRODUCTION: 

The hallmark of neurodegenerative diseases such 

as motor neuron disease (MND) is the abnormal 

accumulation of proteins associated with their 

altered function. How, why, and when these 

proteins begin to aggregate has not been fully 

elucidated. In up to 97% of all MND cases, TAR 

DNA-binding protein-43 (TDP- 43) is a key 

protein that is mislocalised from its native nuclear 

presence into cytoplasmic inclusions. The precise 

mechanism that drives the aggregation of TDP-43 

in MND is unknown, however identifying the 

changes in the dynamics of the protein within the 

nucleus could shed light on how the different 

mutations contribute to its altered function in 

MND. 

 

METHODS: 

To unravel the underlying mechanism of protein 

aggregation in MND (1), we applied nanoscale 

single-molecule imaging (2-3) to identify the 

changes in the dynamics of TDP-43 caused by 

well characterised pathogenic-causing mutations, 

cellular stressors, and RNA interaction. Single 

molecule tracking of mEOS3 tagged proteins, 

enabled the characterisation of proteins dynamics 

at nanoscale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

We observe that different MND-linked mutations 

uniquely inhibit the mobility of TDP-43, and 

oxidative stressors such as arsenite also immobilise 

TDP-43 molecules within inclusions. Furthermore, 

our data indicates that post-translational 

modifications in TDP-43 such as acetylation 

similarly restricts its dynamics within the nucleus 

and the overexpression of GU-rich RNA that 

preferentially binds to TDP-43 releases it from 

confinement within these inclusions. 

 

CONCLUSION: 

Together, our data suggests that the confinement 

of normal protein dynamics is indicative of its 

function. For example, the immobilisation of 

TDP-43 is a key step in the formation of toxic 

aggregates in disease which RNA-interaction 

might be key to preventing. 
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INTRODUCTION: 

Gene therapy has been transformed by the advent 

of adeno-associated virus (AAV) vectors, which 

offer structural simplicity and a strong safety 

profile [1]. Redox dysregulation— an imbalance 

in oxidation and reduction reactions leading to 

oxidative stress—has emerged as a key 

pathological feature of sporadic ALS [2]. We 

have demonstrated that restoring redox 

homeostasis using nucleoredoxin (NRX), a

 novel nucleocytoplasmic 

redox regulator confers neuroprotection in MND 

models, both in vitro and in vivo. Specifically, 

NRX-AAV9-mediated gene therapy significantly 

improved MND phenotype in the ΔNLS-TDP-43 

mouse model [3], (provisional patent filed) which 

recapitulates the cytoplasmic mislocalization of 

TDP-43, a hallmark of most ALS cases. 

 

METHODS: 

AAV9 PHP.B.NRX-GFP was transduce into the 

brain and spinal cord of ΔNLS TDP-43 mice via 

lateral tail vein injection for expression in motor 

neurons. A similar construct encoding GFP only 

was used as a negative control. Injections were 

performed into mice, 1 week before mutant 

human TDP-43 ΔNLS expression was induced by 

removal of Dox, hence prior to the onset of 

symptoms/pathology to ensure widespread 

expression in neurons. Analysis of motor 

phenotype, neurological score and survival was 

examined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

NRX expression improved several cellular 

dysfunctions induced by TDP-43 such as inclusion 

formation, cytoplasmic mislocalisation, nuclear 

morphology defects, DNA damage and apoptosis in 

neuronal cells. Importantly, delivering NRX by 

AAV9-based vector by intravenous (i.v.) 

administration significantly improved motor 

impairment - muscle strength, motor function, ALS-

TDI neurological score, disease onset, motor 

neuron counts and survival. 

Importantly, overexpression of NRX did not induce 

toxicity in wildtype or ΔNLS-TDP-43 mice, 

implying it is an ideal gene therapy candidate. 

 

CONCLUSION: 

NRX is a novel nucleocytoplasmic protein that 

regulates redox homeostasis in both nuclear and 

cytoplasmic compartments implicated in TDP-43 

pathology. Our findings provide compelling 

evidence that NRX gene therapy is protective in the 

ΔNLS-TDP-43 mouse model, making it a 

promising candidate for mitigating MND disease 

phenotypes. 
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INTRODUCTION: 

Oligodendrocytes (OLs) facilitate myelination 

and are critically important for motor neuron 

health and function. OL loss and myelin 

disruptions have been identified in SOD1-ALS 

rodent models, and reduced myelination 

correlates with TDP-43 aggregation in human 

tissue, but mechanisms underpinning OL 

involvement in ALS remain to be investigated. 

 

AIMS & HYPOTHESIS: 

This study aims to characterize OL function in 

ALS and determine whether OLs are intrinsically 

dysfunctional. 

We hypothesize that patient-derived iPSC OLs 

will exhibit myelination anomalies in ALS, 

independent of neuronal influence. 

 

METHODS: 

ALS patient-derived iPSCs (SOD1: n=2, C9orf72: 

n=3), alongside their respective CRISPR-Cas9 

generated isogenic controls, were differentiated 

into either OPCs1 or spinal cord- patterned 

myelinating organoids2. In organoids, Myelin 

Basic Protein (MBP) immunolabelling was used 

to assess myelin sheath number and length per OL 

to characterize myelinating capacity. 

To assess intrinsic OL dysfunction, OPCs were 

transplanted into myelin-deficient 

immunodeficient Shiverer mice (n=2-3 iPSC 

differentiation to OPCs, and n=3-6 mice per 

differentiation for each iPSC line), where human 

OLs myelinate healthy mouse axons. This 

chimeric model isolates possible OL dysfunction 

from neuronal influence. The same myelin 

analyses were conducted. 

 

 

 

 

 

 

 

RESULTS: 

In organoids, OLs from ALS patients formed longer 

but fewer myelin sheaths in two C9orf72 

lines compared to isogenic controls (p<0.05 for 

both), whereas SOD1 OLs showed shorter but 

more abundant sheaths (p<0.05). 

Chimeric mice demonstrated robust integration of 

human iPSC-derived OLs (human 

nuclei+Sox10+) and extensive myelination 

(MBP+) in the corpus callosum. ALS patient 

oligodendrocytes produced longer sheaths in one 

C9orf72 line compared to its isogenic control 

when myelinating mouse neurons (p<0.05), but 

no differences were seen in the SOD1 lines. 

 

CONCLUSION: 

OLs exhibit disease-specific dysfunction in ALS, 

with analyses of chimeric mice suggesting cell-

autonomous defects. These findings suggest OLs 

could be potential therapeutic targets in ALS. 

 
REFERENCES: 

1Barton,  S.  K.,  Magnani,  D.,  James,  O.  G., 

Livesey, M. R., Selvaraj, B. T., James, O. T., Perkins, 

E. M., Gregory, J. M., Cleary, E., Ausems, C. R. 

M., Carter, R. N. C., Vasistha, N. A., Zhao, C., Burr, 

K., Story, D., Cardinali, A., Morton, N. M., 

Hardingham, G. E., Wyllie, D. J. A., & Chandran, S. 

(2021). Transactive response DNA-binding protein-43 

proteinopathy in oligodendrocytes revealed using an 

induced pluripotent stem cell model. Brain 

Communications, 3(4), fcab255. 

2James, O. G., Selvaraj, B. T., Magnani, D., Burr, K., 

Connick, P., Barton, S. K., Vasistha, N. A., Hampton, 

D. W., Story, D., Smigiel, R., Ploski, R., Brophy, P. J., 

Ffrench-Constant, C., Lyons, 

D. A., & Chandran, S. (2021). iPSC-derived myelinoids 

to study myelin biology of humans. Developmental 

Cell, 57(1), 146. 

User
Rectangle



  

Basic Science 

BS-P-AT001 

 

iMOVE-MND: IMPROVING MOBILITY VIA EXOSKELETONS IN PEOPLE 

LIVING WITH MND 
 

1James L. Williamson, 1,2Dina Wickremeratne, 3Zachary F. Lerner, 4, 5Robert D. Henderson, 2,4Shyuan T. Ngo, 1,4Frederik J. 

Steyn, 1Taylor J. M. Dick 
 

1School of Biomedical Sciences, The University of Queensland, Building 64, St Lucia, QLD, 4072, Australia, 2Australian 

Institute for Bioengineering and Nanotechnology, The University of Queensland, Building 75, St Lucia, QLD, 4072, 

Australia, 3Department of Mechanical Engineering and Orthopedic Surgery, Northern Arizona University, Building 69, 

Flagstaff, AZ, 86011, United States, 4Department of Neurology, Royal Brisbane and Women’s Hospital, Ned Hanlon 

Building, Herston, QLD, 4029, Australia, 5Centre for Clinical Research, The University of Queensland, Building 71, Herston, 

QLD, 4029, Australia. 
 

 

INTRODUCTION: 

Current approaches to improving gait in MND 

involve the prescription of assistive devices like 

ankle-foot orthoses. These devices often restrict 

users to a “one-size-fits-all” approach [1]. 

Wearable assistive technologies that adapt to the 

user and environment, in real time, may offer 

individualized support. Advances in robotics have 

enabled the design of lightweight, portable, and 

personalized wearable devices [2] aimed at 

enhancing lower-limb function. Here we evaluate 

(i) the short-term influence of, and (ii) user 

perceptions and attitudes towards, portable robotic 

ankle exoskeletons as mobility aids in MND. 

 

METHODS: 

Ten people living with MND (plwMND) (7M, 3F, 

60±10 years, 85.8±19.7 kg) participated in this 

study (HREC 2024/HE000042). Participants 

walked with and without robotic ankle 

exoskeleton assistance (SPARK, Biomotum Inc.) 

at fast-preferred speeds, both overground and on 

an instrumented treadmill (FIT5, Bertec Inc.). 

Overground walking environments included 

variable terrains (e.g., ramps and stairs) to 

establish real-world feasibility. Lab-based 

treadmill walking was accompanied with a gait 

analysis, where participant biomechanics were 

measured using force plates and motion capture 

(Miqus, Qualisys AB). Perceptions and attitudes 

towards ankle exoskeletons were assessed via a 

survey and semi-structured interview. 

 

 

 

 

 

 

 

 

RESULTS: 

Preliminary results indicate ankle exoskeletons 

increased preferred walking speeds in plwMND by 

0.13±0.03 ms-1 compared to a shoe-only (shod) 

condition (p<0.001). Simultaneously, peak vertical 

ground reaction forces of plwMND increased by an 

average of 5.5%, with assistance, compared to shod 

(p=0.010). When asked to rate their satisfaction with 

real-world device performance, 90% of participants 

were either ‘very satisfied’ or ‘satisfied’. When 

asked if they would wear the device in their daily 

life, 80% of participants responded with either 

‘definitely yes’ or ‘probably yes’. All participants 

who traversed stairs with the device (N=7), reported 

feeling comfortable during assisted stair ascent and 

descent. 

 

CONCLUSION: 

Robotic ankle exoskeletons may improve walking 

performance in plwMND, with potential to 

improve independence and quality of life. 
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INTRODUCTION: 

Motor Neurone Disease (MND) is a debilitating 

neurodegenerative disorder characterised by 

progressive motor neurone dysfunction, muscle 

weakness, and respiratory failure. The majority of 

MND cases occur sporadically, with only 

~10% attributed to known genetic mutations. 

Recent evidence indicates that epigenetic 

mechanisms, including DNA methylation, histone 

modifications, and RNA modifications, may play 

a critical role in disease initiation and progression 

(1,2). These processes can alter gene expression 

without modifying the underlying DNA sequence. 

In this study, we aimed to investigate the 

expression patterns of key epigenetic regulators in 

MND motor neurones to gain insights into 

potential disease mechanisms and identify novel 

diagnostic targets. 

 

METHODS: 

We studied motor neurons obtained from patients 

diagnosed with MND and those from healthy 

individuals. Initially we investigated the 

expression patterns of key genes involved in 

epigenetic regulation using standard real-time 

mRNA quantification. We have also employed 

Next-generation sequencing (NGS) to characterise 

genome-wide DNA and RNA epigenetic profiles. 

Custom bioinformatic pipelines were then used to 

identify significantly altered epigenetic marks and 

correlate them with changes in gene expression 

and disease progression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Preliminary analyses revealed large differences (up 

to 70-fold) in the expression of some key genes 

involved in the epigenetic regulation of DNA and 

RNA. Subsequent analysis also found substantial 

differences in epigenetic patterns between MND and 

control motor neurones, with certain   regions   

exhibiting modifications correlating with reduced 

expression of neuroprotective genes. 

 

CONCLUSION: 

Our results offer valuable insights into the 

epigenetic landscape of MND and underscore the 

potential for epigenetic biomarkers as novel 

diagnostic tools. Further research may clarify how 

these epigenetic changes influence disease 

progression and pave the way for targeted 

interventions aiming to restore normal gene 

expression and improve patient outcomes. 
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INTRODUCTION: 

Diffusion MRI is sensitive to white matter changes in 

amyotrophic lateral sclerosis (ALS). The current study 

aimed to establish disease profiles across core motor 

pathways, and their relevance to clinical progression 

in ALS. 

 

METHODS: 

Sixty-five participants (ALS=47; Control=18) were 

recruited for the study. White matter integrity of 

motor, somatosensory, and premotor subdivisions 

within the corticospinal tract and corpus callosum 

were quantified by fibre density, fibre-bundle cross-

section, structural connectivity, and fractional 

anisotropy. Analyses focused on identifying diffusion 

metrics and tract profiles sensitive to ALS pathology, 

and their association with clinical progression. 

 

RESULTS: 

Reduced fibre density of the motor subdivision of the 

corpus callosum (CC) and corticospinal tract (CST) 

demonstrated best performance in classifying ALS 

from controls (area-under- curve: CCmotor=0.81, 

CSTmotor=0.76). Significant reductions in fibre 

density (CCmotor: p<0.001; CSTmotor: p=0.016), 

and structural connectivity (CCmotor:p=0.008; 

CSTsomatosensory: p=0.012) indicated presence of 

ALS pathology. Reduced fibre density & cross-section 

significantly correlated with severity of functional 

motor impairment (ALSFRS-R; CCmotor: r=0.52, 

p=0.019;  CSTmotor:  r=0.59,  p=0.016).  The largest 

effect sizes were generally found for motor and 

somatosensory subdivisions across both major white 

matter bundles.  

 

 

 

 

 

 

 

CONCLUSION: 

Current findings suggest that ALS does not uniformly 

impact the corticospinal tract and corpus callosum. 

There is a preferential disease profile of 

neurodegeneration mainly impacting primary motor 

fibres. Microstructural white matter abnormality 

indicated presence of ALS pathology while 

macrostructural white matter abnormality was 

associated with functional motor impairment. 

Quantification of white matter abnormality in 

corticospinal tract and callosal subdivisions holds 

translational potential as an imaging biomarker for 

neurodegeneration in ALS. 
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INTRODUCTION: 

High-density surface electromyography 

(HDsEMG) is a novel tool that can identify and 

longitudinally track motor unit (MU) 

characteristics in healthy individuals. A hallmark 

symptom of motor neuron disease (MND) is the 

progressive degeneration of MUs. Therefore, we 

aimed to evaluate if HDsEMG can also be used 

to track individual MUs in people diagnosed with 

MND, and therefore to follow the disease 

progression. This case report presents the 

characteristics of longitudinally tracked MUs of 

the tibialis anterior of an individual with MND, 

who was participating in an exercise training 

program. 

 

METHODS: 

A 44-year-old male with spinal onset MND who 

was 4 months post diagnosis at time of enrolment, 

performed isometric ramp contractions at 35%, 

50% and 70% of maximal voluntary force of the 

ankle dorsi-flexors every four weeks for 16 

weeks. HDsEMG recordings from the tibialis 

anterior were obtained using a 64-electrode grid. 

MU tracking was performed through correlation 

analysis of the MU action potentials. Changes in 

MU discharge rate and peak-to-peak value after 

16 weeks were assessed. 

 

RESULTS: 

The average number of identified MUs across all 

force levels was 14 at baseline and decreased to 

10 after 16 weeks. For each force level, four MUs 

were tracked across 16 weeks. Correlation values 

of tracked MUs ranged from 0.80 to 0.95. 

After 16 weeks, the discharge rate of all MUs 

(except one) increased, with an average of 5.3±7 

pulses per second. MU action potential peak-to-

peak values increased in average by 30.6% in 

7 MUs (0.06±0.05mV) and decreased by 31.5% in 

5 MUs (0.09±0.10mV). 

 

CONCLUSION: 

In early stages of disease when some MUs are 

still functional, HDsEMG along with 

decomposition and correlation analysis, is a 

suitable tool for tracking individual MUs over 

time. These methods could be valuable for 

monitoring MND progression, studying MU 

remodeling, and evaluating effects of 

interventions. 
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INTRODUCTION: 

DNA damage and genomic instability are 

emerging as critical factors in ALS pathogenesis. 

Circular RNAs (circRNAs), which result from 

back-splicing of the transcript have shown to 

contribute to genomic instability [1]. ALS 

associated proteins TDP43, FUS are involved in 

circRNA biogenesis and therefore their 

dysregulation could potentially trigger genomic 

instability in motor neurons. DNA Ligase III 

(LIGIII) is crucial for DNA repair [2]. LIGIII 

deficiency therefore leads to increased sensitivity 

to oxidative stress. My project aims to identify 

DNA repair related biomarkers in ALS by 

examining repair protein expressions in serum 

and differentially expressed circRNA in ALS to 

evaluate their impact on DNA repair in ALS. 

 

METHODS: 

CircRNAs with potential TDP43, FUS binding 

sites were selected for expression analysis via 

qRT-PCR in cells expressing TDP43/FUS with 

loss of nuclear localization signal(ΔNLS). DNA 

damage stimuli were used to induce double- 

strand or single-strand DNA breaks. Serum 

samples from healthy and ALS patients were 

obtained. Western blotting was performed on 

pooled serum samples to detect DNA repair 

proteins. 

 

RESULTS: 

Preliminary results revealed that circRNA 

associated with a DNA repair gene, Tumor 

Protein p53 Binding Protein 1 (circTP53BP1) was 

found to increase with etoposide treatment and 

was dysregulated in cells expressing 

TDP43ΔNLS. In patient serum, the expression 

of LIGIII was significantly decreased in ALS 

patients as compared to the healthy controls. 

 

CONCLUSION: 

We identify circTP53B1 to be dysregulated in 

cells expressing TDP43ΔNLS, and that serum 

expression of LIGIII is dysregulated in ALS 

patients, therefore indicating potential DNA 

damage related ALS biomarker candidates. 

 

REFERENCES: 

1. Zhou Tet.al., Emerging roles of circular 

RNAs in regulating the hallmarks of thyroid 

cancer. 2024; Cancer Gene Ther. Pg507-516. 

2. Paes Dias M et.al., Loss of nuclear DNA 

ligase III reverts PARP inhibitor resistance in 

BRCA1/53BP1 double-deficient cells by 

exposing ssDNA gaps. 2021; Mol Cell. 

Pg4692- 4708. 

 

 
  

User
Rectangle



  

Basic Science 

BS-P-B005 

 

DOWNREGULATION OF MIR-423-3P EXACERBATES STRESS GRANULE 
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BACKGROUND AND AIMS: 

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disorder characterized by selective loss of 

motor neurons and pathological accumulation of stress granules (SGs), dynamic ribonucleoprotein aggregates formed 

under cellular stress. This study aimed to investigate the role of exosomal miRNAs in SOD1-based cell model of 

ALS. 

 

METHODS: 

We performed exosomal miRNA sequencing from conditioned media of motor neuronal cells expressing wild-type 

and ALS-associated mutants, L84F and G85R. For identification of target genes of significantly dysregulated 

miRNAs, multimiR was exploited. Pathway enrichment of predicted target genes was performed using EnrichR, with 

pathways considered significant at P < 0.05. Additionally, we validated the expression levels of key dysregulated 

miRNAs in serum-derived exosomes of sporadic ALS (sALS) patients. To explore the functional implications of 

miRNA dysregulation, we tested whether miRNA mimics could rescue miRNA levels and modulate the expression 

of key target genes.  

 

RESULTS: 

Twenty-eight differentially expressed miRNAs were commonly regulated by both L84F and G85R SOD1 mutants. 

Among them, miR-423-3p was significantly downregulated in exosomes derived from mutant SOD1. Target 

prediction and functional enrichment analyses revealed that miR-423-3p regulates genes involved in SG dynamics, 

unfolded protein response, BDNF-TrkB and mTORC1 signaling, and ATF6/PERK-mediated gene expression. 

Downregulation of miR-423-3p led to increased expression of target genes, PABPC1, DDX1, EIF4EBP1 and ATF6 

as confirmed by luciferase reporter assays, qRT-PCR and western blotting. Further, miR-423-3p was significantly 

downregulated in sALS patients (n = 35) as compared to healthy individuals (n = 35) (P < 0.0001). Moreover, higher 

levels of miR-423-3p were associated with males (P = 0.039) and a positive correlation was observed between miR-

423-3p expression and age at onset (P = 0.018).  

  

CONCLUSIONS: 

Our findings suggest that miR-423-3p could serve as a potential biomarker for ALS. Targeting miR-423-3p or its 

downstream effectors may offer a novel therapeutic strategy for mitigating SG-associated neurotoxicity in ALS. 
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INTRODUCTION: 

Increasing evidence suggests that altered 

metabolism is a major feature shared between 

most people living with MND (plwMND). Several 

studies have reported hypermetabolism in 

plwMND, independent of their genetic status [1-

3], and it is now widely viewed that metabolic 

alterations likely contribute to worse prognosis[4]. 

Several lipidomic studies have provided new 

insights into the extent of metabolic and lipid 

dysregulation in MND. Evaluation of blood and 

postmortem samples obtained from plwMND, as 

well as muscle and spinal cord samples from 

preclinical mouse models of MND have shown 

significant lipid alterations, closely linked to 

energy metabolism and neuronal health. We 

recently discovered extensive lipid dysregulation 

in the spinal cord and skeletal muscle of the TDP-

43Q331K mouse model of MND [5]. We therefore 

hypothesized that circulating lipids could be a 

useful biomarker in MND. 

 

METHODS: 

We collected blood samples from three preclinical 

mouse models of MND: SOD1G93A, C9ORF72500, 

and TDP-43Q331K. We performed targeted 

lipidomic analysis on plasma from pre- 

symptomatic, transgenic mice compared to their 

wildtype littermates. We utilised this mouse 

lipidomic profile as a discovery dataset, which we 

then validated in a human dataset comprising 

plasma lipidomic profiles from plwMND, non-

neurodegenerative disease controls, and 

Parkinson’s disease (PD) patients. Due to the 

heterogeneity of MND, we iteratively evaluated 

potential lipid biomarkers, using combinations of 

3 lipids from distinct subclasses. Machine 

learning and bioinformatic tools were 

implemented to minimize false positives and to 

increase the sensitivity of our dataset. 

RESULTS: 

A total of 160 lipids across the mouse dataset were 

significantly altered, resulting in a total of 438,480 

combinations to be tested in the human lipid 

dataset. Filtering was done with AUC cutoff of 

0.7 and odds ratio based on the group analysis (i.e. 

MND vs control, MND vs PD and PD vs control). 

For example, if lipid A has an odds ratio of 1.02, it 

means a 1 unit increase in A is associated with 

1.02 times higher odds of the sample having 

MND. This filtering reduced the total number of 

remaining combinations to 717. Exclusion of 

combinations that performed well in control vs PD 

led to a reduction in the total number of 

combinations to 159. Final filtering based on a 

positive correlation with disease outcome (higher 

odds of an individual having MND) resulted in 18 

remaining combinations of lipids in our final 

dataset of MND specific biomarkers. 

 

CONCLUSION: 

We have identified a blood lipid profile which 

appears to be specific and unique to MND. Further 

validation in a larger cohort of plwMND, 

asymptomatic gene carriers and controls, is 

ongoing. 
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INTRODUCTION: 

MND impacts muscles involved in speech and 

swallowing, including the tongue. We have shown 

that tongue musculature is sensitive to change in 

bulbar presentations of MND[1]. However, no 

studies have assessed internal tongue musculature 

in vivo and their impact on speech in MND. We 

used MRI to assess morphological changes in key 

tongue muscles among patients with MND and 

controls and collected and analysed speech 

samples to evaluate the relationship between 

muscle degeneration and speech function. 

 

METHODS: 

MRI data were collected over 8 years from MND 

(n=96), and control (n=105) participants from 

datasets across Australia. Superior and inferior 

longitudinal, genioglossus, and 

transverse/vertical muscle volumes were extracted 

using in-house AI tools. A subset of participants 

provided speech samples for analysis of 

diadochokinetic articulation rate to be compared 

with tongue volume. Case-control comparisons 

and within-case analyses were conducted, 

examining muscle volumes against disease 

severity and progression. Survival analyses were 

conducted with Cox proportional hazards models. 

 

 

RESULTS: 

We report significant deviations in muscle 

volumes in MND patients versus controls. A 

substantial effect of diagnosis on individual tongue 

muscle volumes was found, and an effect of bulbar 

presentation on volumes over disease progression. 

ALSFRS-R bulbar sub-score has little predictive 

value for volume decrease. Survival probabilities 

significantly differed across volume clusters 

determined by K-means clustering. Decreased 

volumes of genioglossus and transverse/vertical 

muscles were associated with worse survival 

outcomes. Additionally, inferior longitudinal and 

transverse/vertical muscle volume were 

significantly correlated (p<0.05) with articulation 

rate and average syllable duration. 

 

CONCLUSION: 

The present study developed MR techniques as 

in vivo biomarkers for MND, combined with 

speech pathology metrics. Findings have 

established relationships between muscle atrophy 

and patient survival. Lower articulation rates are 

associated with reduced tongue volume and its 

connection to tongue atrophy suggests articulation 

rate may serve as a simple, non- invasive marker 

of bulbar dysfunction. 
Words:299 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a fatal 

disease that progressively impairs the nervous 

system and motor function. The disease exhibits 

significant heterogeneity, driven by a complex 

interplay of genetic and environmental factors, 

making it challenging to pinpoint its underlying 

mechanisms. 

To address this, we have generated a 

comprehensive blood transcriptomic data from a 

large human cohort (NALS=121, Ncontrols=58) 

as a resource for the Sporadic ALS Australia 

Systems Genomics Consortium. Initial differential 

expression (DE) analyses support blood as a 

relevant proxy for disease, with pathway 

enrichment overlapping DE findings in ALS iPSC 

derived-motor neurons (e.g. p53 pathway). 

 

METHODS: 

Here, we expand on this by investigating disease 

progression and splicing, performing longitudinal 

analyses on N=41 cases and long- read RNAseq 

(NALS=8, Ncontrols=8) analyses. RNA was 

extracted from PAXgene tubes and libraries 

prepared using the Illumina Stranded Total RNA 

RiboZero Plus or Iso-Seq® Express 2.0 Kit. 

Sequencing was performed on the DNBSEQ-T7 

(~50M reads, PE150bp) and the PacBio Revio 

(~10M reads per sample). Longitudinal analysis 

was conducted using the R package 

“varianceParition” with sex as a covariate. Gene 

expression changes associated with disease 

progression (ALSFRS-R) were modelled using 

regression analysis. 

RESULTS: 

While no individual transcript met FDR 

significance, pathway enrichment analysis of the 

top 100 genes identified enriched pathways 

including regulation of RNA splicing 

(GO:0043484), Apoptosis (WP254), and 

regulation of tumour necrosis factor-mediated 

signalling pathway (GO:0010803). 

For splicing analyses we conducted discovery and 

validation studies, identifying 73 significant 

splicing clusters. Notably, two were found in 

RSRP1, a gene involved in spliceosomal complex 

assembly and apoptosis. 

 

CONCLUSION: 

The dataset represents the most comprehensive 

ALS blood transcriptomic resource to date and 

provides novel insight into disease mechanisms. 

Ongoing integration with ALS tissue data and 

genetic risk loci aims to further elucidate 

pathways for potential therapeutic targeting. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a terminal 

neurodegenerative disorder with typical cases 

involving lesions of both upper and lower motor 

neurons (UMN, LMN). While relevant Russian 

guidelines are under legalization, international 

revisions to the diagnostic criteria of ALS from the 

initial El Escorial to the Awaji have been 

challenged by the controversial inclusion and 

elimination of the Suspected clinical disease 

category. The currently trending Gold Coast 

proposal is to acknowledge progressive LMN 

dysfunction in at least two body regions without 

signs of UMN involvement as ALS. 

 

CASE REPORT: 

A 44-year-old male was referred for motor neuron 

disease evaluation with complaints of weakness 

mostly in his legs progressing over 6 months to 

frequent stumbling and falling and muscle 

twitching. The patient didn’t relate the onset of 

symptoms to anything and denied contact with 

toxic, illicit, or medical substances. His systematic 

evaluation was negative for malignancy or 

infection. His preceding MRI work-up had 

insignificant findings, and his lab results were 

within reference values, except for the elevated 

serum creatine kinase. He was diagnosed with 

unspecified neuromuscular pathology by a 

geneticist, with spinal muscular atrophy and 

Pompe disease excluded. Electromyographic 

(EMG) examination was negative in identifying 

neuromuscular blocking and inconclusive in nerve 

conduction velocity assessment. However, the 

motor unit potentials (MUPs) were found to be 

significantly increased in amplitude and duration, 

with numerous fibrillations (fibs) and fasciculation 

potentials (FPs) in all of the studied muscles. On 

admission, there were no signs of cranial nerve and 

pseudobulbar involvement. His arm muscles had 

5/5 strength and sufficient bulk. He could stand on  

 

 

 

 

 

his toes, somewhat worse on his heels, and 

elements of the steppage gait were seen. He rose 

from a squat with the help of his hands, but no 

Gowers' maneuver or scapular winging was present. 

His arm tendon reflexes were borderline brisk, and 

knee reflexes were preserved despite thigh muscle 

hypotrophy, but no spasticity or pathologic reflexes 

were detected. Generalized fasciculations, 

spontaneous and evoked by a reflex hammer, were 

clinically apparent. There were no sensory, pelvic, 

or coordination impairments. Repeated EMG 

confirmed chronic neurogenic changes with 

polyphasic MUPs increased in duration by 67%, 

78%, 52%, and 23% in the quadriceps, tibialis 

anterior, deltoid, and mentalis muscle respectively, 

with matching amplitudes up to 5572 μV max. 

Simultaneously the profuse and widespread fibs 

and FPs defined the ongoing denervation. The MRI 

images were reevaluated as nonspecific, and the 

upper limit of normal corticolumbar conduction 

time was identified by transcranial magnetic 

stimulation. Thus, idiopathic steady progression of 

LMN signs in several body regions of this patient 

led to the diagnosis of ALS, its lumbosacral form as 

per the domestic classification, and timely initiation 

of treatment with riluzole (RLZ). 

 

CONCLUSION: 

As illustrated above, LMN-based ALS appears to 

be the case, and future research is crucial to 

confirm or deny this logic regarding the 

justification of early RLZ trials in such patients. 
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INTRODUCTION: 

Treatment for ALS in Australia is limited to 

Riluzole and Edaravone. Given the limited ALS 

treatment options available it is highly beneficial 

for people diagnosed with ALS to have the 

opportunity to participate in a clinical trial. This is 

an overview of the challenges faced by ALS 

clinical trial units in Australia to facilitate ALS 

clinical trials, in particular investigator-initiated 

trials. 

 

METHODS: 

The progress of three investigator-initiated, mult-

icentre, randomised, controlled trials of repurposed 

drugs carried out in Australia was reviewed, the 

challenges encountered and the areas for potential 

improvement. Clinical trial units across Australia 

specialising in ALS were surveyed to identify the 

barriers to running clinical trials in ALS at their site 

and opportunities to improve. 

 

RESULTS: 

The progress of three investigator-initiated, multi-

centre, randomised, placebo-controlled trials of 

repurposed drugs carried out in Australia was 

reviewed, the challenges encountered and the areas 

for potential improvement. Clinical trial units across 

Australia specialising in ALS were surveyed to 

identify the barriers to running clinical trials in ALS 

at their site and opportunities to improve. 

 

 

 

 

 

 

 

 

 

 

CONCLUSION: 

As Australia is currently a desirable destination for 

initiating clinical trials and ALS awareness in the 

community is high, we are in a position to leverage 

this to make novel improvements that would allow 

for ALS investigator-initiated trials to start up 

faster, run cost efficiently and give Australian ALS 

patients access to more drug trial opportunities. 

Possible solutions identified include developing an 

Australian platform study protocol, creating an 

ALS placebo dataset from historical studies, 

establishing novel long- standing clinical trial 

contracts for both sites and suppliers using the 

national ALS Clinical Trial Network and funding 

study coordinator positions rather than study visits. 
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INTRODUCTION: 

There has been growing evidence of abnormal 

lipid metabolism in amyotrophic lateral sclerosis 

(ALS), even in the presymptomatic stage. Some 

epidemiological studies indicate that premorbid 

higher levels of circulating lipids were associated 

with the risk of ALS, implying a potential effect 

of modifying lipids on ALS1, 2. However, the effect 

of lipids lowering drugs on ALS remains elusive. 

Therefore, we performed a drug target MR to 

study whether lowering lipids and ALS are 

genetically associated. 

 

METHODS: 

We obtained the largest European-based GWASs 

data for TG, HDL-C, LDL-C, ApoA1, ApoB, and 

ALS. Drug target MR were adopted to test the 

effect of LDL-C-lowering targets (ACLY, 

HMGCR, PCSK9, and NPC1L1) on ALS3. 

 

RESULTS: 

We first verified all the lipid fractions of concern 

increased the risk of ALS at significant or 

nominal levels except TG. 

Using 2 SNPs in the region of the ACLY gene and 

55 SNPs in the region of the PCSK9 gene, we 

found that the risk of ALS was lowered by 90.1% 

(IVW-ACLY: OR=0.099, 95% CI 0.012- 

0.854, P=0.035) and 13.5% (IVW-PCSK9: 

OR=0.865, 95% CI 0.774-0.966, P=0.010), 

respectively, with a genetically predicted SD 

decrease in LDL. In contrast, the results using 25 

SNPs in the region of the HMGCR gene and 14 

SNPs in the region of NPC1L1 suggested the 

effect of reduced LDL driven by these genes on 

ALS was null (IVW-HMGCR: OR=0.971, 95% 

CI 0.820-1.149, P=0.728; NPC1L1: OR=0.997, 

 

95% CI 0.663-1.499, P=0.989). Considering 

that different lipid-lowering drugs are commonly 

used together in clinical; we evaluated the 

efficacy of combining ACLY and PCSK9 

inhibitors. The results showed that it has a 

protective effect on ALS risk and is more 

effective than using PCSK9 inhibitors alone 

(IVW: OR=0.859, 95% CI 0.769-0.960, 

P=0.007). 

 

CONCLUSION: 

Our MR analysis supported the hypothesis that the 

use of ACLY or PCSK9 inhibitors or combining 

them may improve disease outcome, revealing the 

potential benefits of population- wide targeted 

lipid-lowering strategies in ALS prevention; this 

also makes correlating the genetic profile of a 

patient to a specific lipid- lowering goal possible. 
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INTRODUCTION: 

Emerging evidence suggests genetic and 

environmental factors including exposure to 

neurotropic viruses might cumulatively trigger the 

onset of ALS. In Malaysia, arthropod-borne 

viruses such as dengue (DENV), Zika (ZIKV) and 

chikungunya (CHIKV) are endemic pathogens, 

but the link with neurodegeneration has yet to be 

explored. This study aims to assess the 

association between past exposure to DENV, 

ZIKV and CHIKV with ALS through a case-

control study. 

 

METHODS: 

A total of 103 Malaysian ALS patients (onset: 32-

78 years) diagnosed according to revised El- 

Escorial criteria were recruited from University 

Malaya Medical Centre (UMMC), and samples 

from 206 age- and sex-matched, non-ALS 

controls (age: 30-80 years) were collected from 

UMMC and AGELESS cohort. IgG seropositivity 

against DENV and CHIKV were measured by 

anti-DENV and anti-CHIKV indirect ELISA IgG 

respectively (Euroimmun, Germany), while IgG 

seropositivity against ZIKV was tested using 

sandwich-type NuGen ZIKV IgG Capture 

ELISA (InBios International, USA). Chi-squared 

test and logistic regression were used to compare 

the seropositivity between groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Significantly higher IgG seropositivity against 

CHIKV was found in ALS patients (20.4% vs 

9.2% in controls) and multivariate analysis has 

shown that past exposure to CHIKV was 

significantly associated with ALS (OR=2.97; 

95% CI:1.49, 5.95; p=0.002). Conversely, more 

DENV seropositives were found in controls 

(88.4%) than ALS patients (76.9%), indicating a 

negative link (OR=0.35; 95% CI:0.18, 0.67; 

p=0.002). No difference was observed in 

seropositivity against ZIKV between patients 

and controls (3.8% in patients, 5.1% in controls; 

OR=0.91; 95% CI:0.26,3.14; p=0.875). 

 

CONCLUSION: 

This is the first study providing evidence of a 

significant association between past CHIKV 

exposure and ALS, and a negative association 

with exposure to DENV. These preliminary 

findings warrant a further study of the possible 

role of these infections in a larger cohort of ALS 

patients and controls, especially in other 

CHIKV and DENV-endemic regions. 
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INTRODUCTION: 

The Strategic ALS Australia – Systems Genomics 

Consortium (SALSA) was established in 2015 to 

provide dedicated infrastructure to support longitudinal 

collection of clinical data and biological samples from 

individuals with ALS in Australia. The aim to use 

collaborative system genomics approaches will 

accelerate understanding of risk factors and pathways 

underlying the aetiology of the disease. Additional data 

via linkage to the National MindAUS registry has also 

been established. 

 

METHODS: 

Harmonised data has been collected to include 

longitudinal sociodemographic, clinical and biological 

samples every three months from diagnosis, together 

with environmental and lifestyle risk factor data. Using 

bead-array technology, genome-wide SNP data has 

been generated for all cases. 

 

RESULTS: 

At census (Dec 2024) the cohort consisted of 1393 

cases and 350 controls recruited across seven clinical 

sites (5 states) in Australia between 2015 and 2024. 

Consistent with international registry data, within 

cases, 64.5% are male and 35.3% are female, with 

approximately 9% self-reporting having a first degree 

relative with an ALS/FTD diagnosis. Approximately 

59% have a primary diagnosis of Classic ALS with 

onset of symptoms most common in lumbar (32%) and 

cervical (28%) regions. 

 

Included in the SALSA protocol is routine genetic 

screening and has identified individuals carrying 

known pathogenic variants in C9orf72 (6.7%) and 

SOD1 (1.1%). Screening of an UNC13A variant 

supports recruitment into the MAGNET Clinical trial 

and to date 20 individuals have been identified as 

carrying the C/C genotype of the rs12608932 SNP 
(18.5% of total patients screened). 

 

 

 

 

 

Generating genome-wide SNP data enables generation 

of polygenic risk scores (PRS), for complex traits and 

biomarkers. Here we present an ALS PRS predictor 

developed using the latest GWAS from Project Mine and 

demonstrate a significant difference between cases 

and controls for both familial and sporadic cases. We 

have also calculated PRS scores for > 100 complex traits 

and biomarkers and present distributions for those known 

to have an association with an ALS diagnosis. 

 

CONCLUSION: 

SALSA-SGC continues to provide a centralised 

resource and support to ALS / MND research in 

Australia. The dedicated website (http://salsasgc.org) 

includes an online data explorer to enable data mine 

clinical and genetic phenotypes in real-time. 

 

REFERENCES: 

 

http://salsasgc.org/
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INTRODUCTION: 

Epigenetic processes are influenced by both 

environmental factors and genetic components, 

which serve as mediators in the relationships 

between genetic risk, environmental exposure, and 

disease of ALS. DNA methylation, the most well-

characterized and extensively studied epigenetic 

variation, has significant potential for elucidating 

the pathogenic mechanisms of sALS. DNA 

methylation levels can be modulated by 

pharmacological treatments, lifestyle changes, and 

rehabilitation programs; these options provide 

potential strategies to delay or prevent disease 

onset and progression. Therefore, identifying and 

validating sALS- specific methylation markers as 

potential therapeutic targets is crucial for 

advancing sALS treatment strategies. 

 

METHODS: 

In this study, we profiled epigenome-wide DNA 

methylation and SNP array data in 687 blood- 

derived DNA samples (480 sALS cases, 207 

controls) collected from patients at the Department 

of Neurology at Peking University Third Hospital 

(PUTH-ALS cohort). This is the largest multi-

omic study of its kind in the Han Chinese 

population. We used the Illumina Human 

Methylation 450 Bead Chip to identify DNA 

methylation patterns associated with ALS. The 

methylation samples were obtained from a much 

larger multi-omic study that included 1,234 sALS 

cases and 2,850 controls3. Consequently, our study 

was able to utilize both genomic and epigenomic 

resources, providing insights into the pathogenesis 

of sALS from the perspective of gene-environment 

interactions. We investigated the possible 

biological significance of our findings in sALS 

pathogenesis by examining functional information 

for corresponding annotated genes and by 

utilizing other available multi-omics data, such 

as ALS postmortem expression profiles (NYGC- 

 

 

 

 

 

ALS) and ALS European GWAS summary statistics 

(EU-ALS). 

 

RESULTS: 

Here, we analyzed epigenome-wide DNA 

methylation patterns in peripheral blood cells from 

480 patients with sporadic ALS (sALS) and 207 

controls of Han Chinese ancestry (Peking 

University Third Hospital ALS cohort, PUTH-

ALS) using an Illumina Infinium Human 

Methylation450 Bead Chip. After rigorous quality 

control, we identified several differentially 

methylated positions (DMPs), 12 of which were 

high-confidence hypermethylated biomarkers in 

the PUTH-ALS cases: cg26515084 (ANKLE2), 

cg14338936 (SSH2), cg14642222, cg14746032 

(TNFRSF21), cg16209303 (CDC42BPB), 

cg14187266 (ADAMTS9), cg27325861 

(LOC100130581), cg25801052 (ARID5A), 

cg00743991 (PTPRN), cg08296288 (ELAVL3), 

cg16125874 (CLEC14A), cg15421321 (JAG2).  

Reduced corresponding gene expression was 

observed in the New York Genomic Center ALS 

cohort’s postmortem brain tissue expression 

profile. We also identified a 34-loci signature that 

can assess sALS risk based on abnormal 

methylation patterns (AUC = 0.915). This risk 

assessment has the potential to aid in early 

clinical diagnosis of sALS. 

 

CONCLUSION: 

Our study provides strong evidence that DNA 

methylation plays an important role in sALS 

pathogenesis, and the observed DNA methylation 

aberrations may serve as valuable references for 

identifying diagnostic biomarkers. 
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INTRODUCTION: 

Neuronal primary cilia, vital for signaling and cell-

cycle regulation, have been implicated in 

maintaining neuronal identity. While a link 

between primary ciliary defects and 

neurodegenerative diseases is emerging, the 

precise pathological mechanisms remain unclear. 

 

METHODS: 

We studied the genetic contribution of NEK1 to 

ALS pathogenesis by analyzing the exome 

sequences of 920 Korean patients with ALS. To 

understand the disease contribution of NEK1 

variants in ALS, we performed a series of 

functional studies using patient fibroblasts, 

focusing on primary cilia and microtubule- related 

phenotypes. These findings were also validated in 

iPSC-derived motor neurons (iPSC- MNs). 

 

RESULTS: 

NIMA-related kinase 1 (NEK1), a gene encoding a 

serine/threonine kinase involved in cell cycle 

regulation, has been identified as a risk gene for 

amyotrophic lateral sclerosis (ALS). Here, we 

report that mutations in NEK1 cause primary 

ciliary abnormality, cell cycle re- entry, and 

disrupted tubulin acetylation in ALS. We analyzed 

the whole-exome sequences of 920 Korean 

patients with sporadic ALS and identified 16 

NEK1 variants in 23 patients. We found that two 

novel variants, p.E853Rfs*9 and p.M1?, reduced 

NEK1 expression, resulting in loss-of-function 

(LOF), and one synonymous splicing variant 

(p.Q132=) exhibited an aberrant isoform lacking 

exon 5. All three NEK1 variants exhibited 

abnormal primary ciliary structure, impaired sonic 

hedgehog signaling, and altered cell-cycle 

progression. Furthermore, the ALS- linked 

variants induced intracellular calcium overload  

 

 

 

 

followed by AurA-HDAC6 activation, resulting in 

ciliary disassembly. These defects were restored by 

treatment with the intracellular Ca2+ chelator, 

BAPTA. We also found that NEK1 variants cause 

decreased -tubulin acetylation, mitochondrial 

alteration, and impaired DNA damage response 

(DDR). Notably, drug treatment to inhibit HDAC6 

restored the NEK1-dependent deficits in patient 

fibroblasts. We confirmed that data found in patient 

fibroblasts were reproduced in the iPSC- MNs 

model. 

 

CONCLUSION: 

Our results suggest that NEK1 contributes to ALS 

pathogenesis through the LOF mechanism, and 

HDAC6 inhibition provides an attractive 

therapeutic strategy for NEK1 variants associated 

with ALS treatment. 

 

REFERENCES: 

1. Ma R et al. Primary cilia and ciliary signaling 

pathways in aging and age-related brain disorders. 

Neurobiol Dis 2022;163:105607. 

2. Kenna KP et al. NEK1 variants confer 

susceptibility to amyotrophic lateral sclerosis. Nat 

Genet 2016;48(9):1037-42. 
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INTRODUCTION: 

While extensive genetic studies have been 

conducted in Western and East-Asian countries, 

little is known about ALS genetic background in 

Southeast Asia. This study aimed to expand 

genetic analysis of Malaysian ALS patients who 

were negative for mutations in the two most 

common ALS genes (SOD1, C9orf72). 

 

METHODS: 

A total of 202 ALS patients, diagnosed based on 

revised El-Escorial-Awaji criteria, were recruited 

from University Malaya Medical Centre for 

genetic screening. Of these, 6/202(3%) patients 

harbored SOD1 mutations, and 3/165(1.8%) had 

C9orf72 repeat expansion. Of the remaining 

patients, 113 (38.9% Malay, 35.4% Chinese, 

19.5% Indian, 6.2% others; onset 19-79 years) 

underwent whole genome/exome sequencing to 

screen for single nucleotide polymorphisms and 

small insertion/deletions in 42 ALS-associated 

genes. Candidate variants were prioritized based 

on MAF ≤1% in East Asian populations, CADD 

score ≥15, classified as pathogenic, likely 

pathogenic or variants of uncertain significance 

(VUS) according to the ACMG guidelines, and 

found in ≤1% of 132 healthy controls from 

Singapore Sequencing Malay/Indian Project 

databases [1, 2]. 

 

RESULTS: 

In 38.9% (44/113) of our patients, at least one 

pathogenic, likely pathogenic or VUS was 

identified. Eleven patients (9.7%) harbored two or 

more variants. One pathogenic FIG4 variant 

(p.K657Sfs*2) and 7 likely pathogenic variants in 

FUS (p.R485Pfs*32; onset 19 years),  

 

 

 

 

 

TARDBP (p.I383del; onset 45 years), DCTN1 

(c.279+1G>A), GRN (c.599-1G>C), 

NEK1(p.I633Nfs*28), SPAST (p.E449G) were 

found in 7 cases (6.2%), all apparently sporadic. 

Additionally, 36 patients (31.9%) carried ≥1 VUS 

in 22/42 genes. No significant differences were 

observed in gender, ethnicity, age of onset, or 

disease duration between patients carrying multiple, 

one or no variant. 

 

CONCLUSION: 

In addition to mutations in SOD1 and C9orf72, 

6.2% of patients carried clinically-relevant 

variants in other ALS-associated genes and were 

classified as genetically solved, indicating the 

importance of comprehensive genetic screening 

irrespective of age of onset, family history or 

ethnicity. 

 

 

REFERENCES: 
1. Wong, et al. (2014). Insights into the genetic 

structure and diversity of 38 South Asian 

Indians from deep whole-genome sequencing. 

PLoS Genet, 10(5), e1004377. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) exhibits a 

wide range of clinical variability, including 

differences in age at onset (AAO), site of onset, 

and survival time. AAO is a key prognostic factor 

influencing disease progression and survival. In 

Japanese patients with ALS, AAO ranges from 20 

to 80 years, with a median AAO of 62.1 years. 

This variability may be driven by multiple factors, 

including genetic factors. This study aims to 

identify the genetic factors influencing AAO in 

Japanese patients with ALS. 
 

METHODS: 

We analyzed genotype data from 1,808 Japanese 

ALS patients, imputing 6,963,364 variants. A 

genome-wide association study (GWAS) was 

conducted, using the BOLT-LMM algorithm, 

adjusting for sex, onset site, and the first two 

principal components. Genome-wide significant 

variants were examined in a replication cohort of 

207 Japanese patients with ALS. Additionally, we 

assessed mRNA expression in induced 

pluripotent stem cell (iPSC)-derived motor 

neurons. 

 

RESULTS: 

In the discovery phase, ADAM25-GPM6A 

locus at 4q34.2 reached genome-wide 

significance (p < 5 × 10-8) for AAO of ALS. The 

lead SNP, rs113161727 (minor A allele) was 

associated with a younger AAO (p = 4.60 × 10⁻⁸, 

β = -4.27, SE = 0.78). This finding was validated 

in the replication cohort (p = 6.81 × 10-3, β = - 

5.10, SE = 1.87) and confirmed by meta- 

analysis (p = 1.08 × 10-9, β = -4.40, SE = 0.72). 

Among 65 ALS patients with pathogenic SOD1 

variants, those with rs113161727 had an AAO 

10.2 years younger than those without it (p = 

0.002). The SNP was associated with increased 

GPM6A expression in iPSC-derived motor 

neurons, suggesting that GPM6A is an AAO 

modifier. 

 

CONCLUSION: 

We identified a novel AAO-associated locus in 

ALS, implicating GPM6A as a genetic modifier. 

This finding highlights genetic diversity in ALS 

and informs future precision medicine 

approaches. 

 

REFERENCES: 
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INTRODUCTION: 
Metabolic pathways provide cells with the nucleic acids 

and energy required to repair DNA [2]. Both metabolic 

and DNA repair dysfunction are considered hallmarks 

of several neurodegenerative diseases, including ALS. 

In recent years, it has been shown that crosstalk exists 

between glycolysis and DNA repair processes, and that 

proteins previously known to regulate cell metabolism 

seem to also modulate DNA repair activity [2-3]. The 

most deleterious form of DNA lesion is the DNA 

double- strand break (DSB), which if not repaired 

efficiently can lead to genomic instability [3]. There are 

two main pathways of DNA DSB repair: Non- 

Homologous End-Joining (NHEJ) and Homologous 

Recombination (HR). Because neurons do not divide, 

they are unable to rely on HR, making them more 

susceptible to DNA damage [2,3]. Whether glycolysis 

directly regulates DNA repair activity in neurons 

remains unknown. 

 

METHODS: 
Glycolysis was inhibited using 2DG (2-Deoxy-D- 

glucose) or GNE-140 (Lactate dehydrogenase 

inhibitor) in differentiated SH-SY5Y cells. To identify 

how glycolysis inhibition affects DNA repair, we 

performed global transcriptome analysis with Clariom 

S Assays and quantitative mass spectrometry on cells 

treated with 2DG. Immunofluorescence was used to 

determine the kinetics of γ-H2AX (DNA damage 

marker). DNA repair protein levels and gene expression 

was quantified by western blot and qPCR, respectively. 

For experiments, a minimum of n=3 biological 

replicates were performed. Statistical significance was 

evaluated using Student’s t-test or one-way ANOVA. 

 

RESULTS: 
In addition to the expected decrease in glycolysis 

pathways, we observed a significant downregulation of 

key DNA repair genes and proteins in 2DG treated 

cells.  Inhibition of glycolysis by 2DG decreased the 

mRNA and protein expression levels of key DNA 

repair kinases ATM and PRKDC (DNA-PK).  

 

 

 

 

 

As these two proteins are essential for the downstream 

initiation of the HR and NHEJ DSB repair pathways, it 

is possible that downregulation of these two effector 

kinases, by 2DG treatment, could impair the recognition 

and repair of DSBs. Inhibition of glycolysis also led to 

a higher number of γ-H2AX foci (marker of DNA 

Damage), when compared to control cells, both 

before and after DNA damage. These findings suggest 

that in 2DG treated cells, DSBs may accumulate even in 

the absence of exogenous damage, and that the cells are 

repaired more slowly. 

 

CONCLUSION: 
In SH-SY5Y neurons, inhibition of glycolysis appears 

to result in an increased susceptibility to DNA damage 

due to the downregulation of key DNA repair kinases. 

Our data provides initial insights into the mechanisms 

by which metabolic deprivation in ALS makes neurons 

more susceptible to DNA damage. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is 

characterised by the degeneration of upper motor 

neurons (UMNs) within the brain and 

downstream lower motor neurons (LMNs) within 

the brainstem and spinal cord. While both 

populations are affected, the site of disease 

initiation in ALS remains unknown. Our study 

aims to interrogate the neuroanatomical origin of 

neurodegeneration in ALS. 

 

METHODS: 

We crossed floxed mutant SOD1G37R transgenic 

ALS mice with Uchl1- and HB9-Cre reporter 

mice to achieve UMN- or LMN-specific mutant 

SOD1 deletion, respectively. We aimed to assess 

(i) disease onset via weight loss, rotarod and grip 

strength, (ii) survival, and (iii) UMN, LMN and 

neuromuscular junction (NMJ) pathologies at a 

symptom onset (T1) and end stage (T2) 

timepoint. 

 

RESULTS: 

Mice lacking mutant SOD1 within Uchl1- 

expressing UMNs (Uchl1-SOD1) displayed a 

significant delay in symptom onset, reduced 

motor deficits and extension in survival by 4.5 

months relative to SOD1 control mice (SOD1). 

We additionally observed an attenuation of LMN 

loss at T1, and a preservation of NMJ innervation 

at T2. Strikingly, mice lacking SOD1 within 

HB9-expressing LMNs (HB9- SOD1) displayed 

only minimal motor deficits, an extension in 

survival of over 9 months, with no apparent LMN 

or NMJ pathologies at both T1 and T2 timepoints 

relative to SOD1 mice. 

 

 

 

CONCLUSION:
Our findings demonstrate that UMN pathology may 

contribute to downstream LMN loss, and 

preservation of LMN integrity is vital to halt ALS 

disease progression. Collectively, this study is the 

first to assess the dual interdependence of UMN and 

LMN pathologies in ALS, providing valuable 

insights for future therapeutic targeting strategies.
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INTRODUCTION: 

Axonal transport ensures the long-range delivery 

of essential cargoes between proximal and distal 

neuronal compartments and is critical for neuronal 

function and survival. Signalling endosomes 

propagate neuromuscular signalling events to the 

soma via retrograde transport. To regulate axonal 

bioenergetics and neuronal homeostasis, 

mitochondria frequently reposition throughout 

motor axons to respond to fluctuating local energy 

demands. Regardless of the MND- causing gene 

mutation, evidence from various cellular and 

mouse MND models highlight impairments in 

axonal transport. Indeed, SOD1G93A and TDP-

43M337V mice display pre- symptomatic transport 

perturbations, suggesting that such impairments 

are an early contributor to MND. Additionally, in 

several MND mouse models, there is selective 

vulnerability of motor neurons, where fast α-motor 

neurons are more vulnerable than slow α-motor 

neurons, which are more resistant to disease. This 

work aims to determine if axonal transport deficits 

are specific to an organelle and/or α-motor neuron 

subtype in MND mice. 

 

METHODS: 

In vivo signalling endosome transport in SOD1G93A 

and TDP43rNLS mice was visualised in fast/slow 

α-motor axons by injecting a fluorescently-

labelled atoxic fragment of tetanus neurotoxin into 

tibialis anterior or soleus muscles, respectively. In 

vivo mitochondrial axonal transport was assessed 

in SOD1G93A:Mito.CFP mice, which express cyan 

fluorescent protein (CFP) in neuronal 

mitochondria. Intravital imaging of sciatic nerves 

from live, anaesthetised mice was performed to 

assess organelle axonal transport dynamics in 

vivo, and the time-lapse microscopy videos were 

assessed using TrackMate (FIJI). 

 

 

 

RESULTS: 

Axonal transport of signalling endosomes was 

selectively perturbed in fast, but not slow, α- motor 

neurons. Moreover, mitochondrial transport was 

also perturbed in fast α-motor neurons. 

 

CONCLUSION: 

We provide evidence that the bidirectional 

transport of multiple intracellular organelles is 

selectively impaired in fast, but not slow, α- motor 

neurons in multiple MND mouse models. Altered 

axonal transport dynamics of endosomes and 

mitochondria, may in part, underpin the selective 

vulnerability of motor neuron subtypes. 
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INTRODUCTION: 

Amyotrophic Lateral Sclerosis (ALS) is predicted 

to involve defects in various cellular mechanisms, 

including protein homeostasis, RNA metabolism, 

vesicular transport, and mitochondrial 

functioning amongst others. It remains unclear as 

to what the sequence of events are that drive 

disease at the molecular level and how these 

pathways are connected to those events. 

 

METHODS: 

To gain more insight into this biology, we 

applied a creative machine learning approach 

and high throughput knock-down involving 

familial ALS genes. Knockdown was 

undertaken using a siRNA screen in neuronal- 

like SH-SY5Y cells, targeting the 43 ALS 

genes, along with 202 other genes indirectly 

related to ALS and 324 randomly selected 

control genes (which are not expected to be 

involved in ALS). The premise is that the 

knockdown phenotypes will connect in a way 

that reflects the normal function of the genes. To 

uncover unknown functions, we performed an 

agnostic phenotype screen to assess the effects 

of altering a wide variety of molecular functions 

– specifically markers of nucleic acids, cell 

shape, and cytoskeleton. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Machine learning identified 127 phenotypic features 

in the cells, creating signatures defined as Z-scores 

against a mock siRNA control. The analysis 

highlighted hotspots where ALS genes were 

statistically enriched together phenotypically (11 

groups out of 55 groups in total), which reassuringly 

supported the experiment’s rationale in grouping 

genes expected to be functionally connected. This 

included anticipated functions (e.g., 

macroautophagy) and, importantly, others not so 

clearly understood to be associated with ALS (which 

will be discussed). 

 

CONCLUSION: 

This work lays the foundation for further 

exploratory research regarding the ALS genes. 

The screen can be built upon by moving to a more 

robust CRISPR knockout model and expanding 

the phenotypic readouts to include other relevant 

markers such as stress granules and TDP-43 

localisation patterns. 
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INTRODUCTION: 

Autophagy is an indispensable cellular 

mechanism which recycles and eliminates 

harmful protein aggregates, a pathological 

hallmark of ALS. Motor neuronal autophagy has 

been explored extensively in order to delay 

motor neuron degeneration by clearing toxic 

protein aggregates. However, glia additionally 

display ALS protein aggregates, with glial 

autophagy being significantly under-explored. 

Astrocytes make up one of the largest glial cell 

populations in the central nervous system and are 

crucial for supporting neuronal health. 

Therefore, the investigation of astrocytic 

autophagy is vital to understand alternative 

pathways which contribute to disease 

progression and aid therapeutic development. 

This study investigated the role of astrocyte 

autophagy on ALS disease progression. 

 

METHODS: 

The impact of astrocytic autophagy deletion was 

first investigated in a pilot study using healthy 

mice. Tamoxifen-inducible Cre-lox recombination 

was used to disrupt the essential autophagy gene, 

Atg7, from astrocytes in a temporal and spatially 

controlled manner. This occurred at postnatal 90 

days of age to avoid developmental consequences. 

Subsequently, the impact of astrocyte autophagy 

deletion in ALS SOD1G93A mouse weight, motor 

function, and survival were investigated. Tissue 

was analysed via immunohistochemistry to 

observe the effects of astrocyte autophagy deletion 

on motor neuron survival and western blot to 

validate Atg7 deletion. 

 

 

 

 

 

 

 

 

RESULTS: 

Immunohistochemical analysis demonstrated that 

Atg7 is significantly reduced in astrocytes, 

highlighting successful autophagy disruption. 

Furthermore, p62 is a surrogate inverse marker of 

autophagy rate and was significantly elevated in 

astrocytes, further confirming astrocyte- specific 

autophagy disruption. 

Furthermore, western blot analysis demonstrated 

a significant increase in p62 in the brain, further 

demonstrating autophagy disruption in this 

mouse model. 

 

CONCLUSION: 

We have validated the successful deletion of 

astrocyte-specific autophagy in healthy mice. 

Behaviour tests are currently ongoing to assess the 

impact of astrocytic autophagy deletion in 

SOD1G93A mice. 

 

REFERENCES: 
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INTRODUCTION: 

DNA damage is increasingly implicated in 

neurodegenerative diseases, including 

Amyotrophic Lateral Sclerosis (ALS). ALS is a 

severely debilitating condition affecting both 

upper and lower motor neurons. Approximately 

15% of ALS cases are familial with known genetic 

mutations in over 40 proteins, including TDP-43 

and C9orf72. The aetiology of ALS is complex, 

with many cellular mechanisms implicated in 

pathology, including DNA damage. DNA 

undergoes continuous attack from many sources 

and cells normally preserve genomic integrity by 

the ‘DNA damage response’. Neurons are 

particularly vulnerable to DNA damage due to 

their post-mitotic nature. Double stranded breaks 

(DSBs) are the most deleterious type of damage 

which are repaired by Non-Homologous End 

Joining (NHEJ) repair in neurons (Farg et al., 

2017a; Walker et al., 2017; Konopka et al., 2020). 

There are few effective treatments for ALS, and 

currently no therapeutic approaches to enhance 

DNA repair and thus inhibit DNA damage in ALS 

are available. We previously showed that a novel 

chaperone from the thioredoxin family, which also 

possesses redox activity - protein disulphide 

isomerase (PDI) – is protective in ALS including 

DNA damage (Parakh et al., 2020, Shadfar et al., 

2025). However, the mechanisms remain poorly 

defined. Two PDI mutants have been previously 

described in ALS patients, but these also remain 

poorly characterised (Gonzalez-Perez et al., 2015). 

The aim is to examine whether PDI functions in 

DNA repair, thus preventing DNA damage, in 

ALS. 

 

METHODS: 

Using cellular models, PDI-WT, a redox- inactive 

mutant, and two ALS mutants – PDID292N and 

PDIR300H were examined against DNA damage 

 

 

 

 

 

induced by ALS mutant proteins, TDP-43(Q331K), 

TDP43(A315T) and C9orf72 associated dipeptide 

repeat proteins (PolyGA50, PolyGR50, PolyPR50) 

using western blotting and immunocytochemistry. 

Also, peptides mimicking the redox activity of PDI 

were administered to a mouse model - TDP-

43NLS – to determine if they were protective 

against DNA damage induced by TDP-43. 

 

RESULTS: 

We show here that overexpression of PDI prevents 

DNA damage induced by ALS mutant 

TDP43(Q331K), TDP-43(A315T) in neuronal 

cell lines, by analysing widely used DSB markers: 

phosphorylated H2AX (gamma- H2AX), 53BP1 

DNA damage foci, using immunocytochemistry. 

The PDI-WT was the most protective against 

DNA damage. We also show that overexpression 

of PDI prevents DNA damage induced by ALS 

mutant C9orf72 PolyGA50, and PolyPR50. The 

redox-inactive mutant was also protective 

against DNA damage induced by PolyGA50 

demonstrating that the redox activity is not 

required for this function. However, the ALS-

associated mutants were not protective against 

DNA damage induced by PolyGA50, 

demonstrating that in ALS, this protective 

function is lost. However, the PDI-R300H protein 

retained some protective activity against DNA 

damage induced by PolyPR50 whereas the redox-

inactive mutant and the PDI-D292N were not 

protective. The DNA repair activity of PDI was 

confirmed by the protective activity of the 

peptides in cell culture. Moreover, the PDI 

peptides were protective in an ALS mice 

model (TDP43-NLS), assessed by several 

markers confirming that PDI is protective against 

DNA damage in ALS in vivo. 
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CONCLUSION: 

These results suggest that PDI functions in NHEJ 

DNA repair, which is protective against DNA 

damage induced in ALS. The PDI peptides also 

inhibited DNA damage in ALS in vivo. This study 

therefore identifies a novel therapeutic strategy to 

enhance DNA repair and thus inhibit DNA 

damage in ALS and possibly other diseases 

characterised by DNA damage. 
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INTRODUCTION: 

Amyotrophic Lateral Sclerosis (ALS) is a fatal 

motor neuron disorder characterised by early 

skeletal muscle failure and irreversible atrophy at 

the periphery. We recently found that the 

intramuscular activation of the P2X7 purinergic 

receptor improved motor performance in ALS 

mice by enhancing satellite cells and the muscle 

pro-regenerative activity of infiltrating 

macrophages (1). 

Here, we translated this evidence into a 

therapeutic strategy by investigating the disease-

modifying effects of enhancing the P2X7 

pathway in the skeletal muscle of ALS mouse 

models using a highly selective P2X7 positive 

allosteric modulator, the ginsenoside compound 

K (CK) (2). 

 

METHODS: 

Fast-progressing (PrP-FUS) and slow- 

progressing (SOD1G93A) ALS mouse models 

were utilised alongside ex vivo 

immunohistochemical, biochemical, and 

biomolecular analyses, as well as in vitro 

approaches on immortalised and primary cells, to 

assess the therapeutic potential of CK. 

 

RESULTS: 

Data showed that CK stimulates, via the P2X7 

pathway, the proliferation and differentiation of 

muscle satellite cells isolated from ALS mice. 

Additionally, CK polarised primary macrophage 

cells towards an M2 anti-inflammatory 

 

phenotype, which is crucial for effective muscle 

regeneration (3). 

In parallel, a targeted pharmacokinetic and 

pharmacodynamics study was conducted to 

determine the optimal CK dose regimen. These 

data allowed us to obtain in vivo evidence in 

fast (PrP-FUS) and slow (SOD1G93A) transgenic 

mice. Intramuscular treatment with CK increased 

muscle mass, which correlated with macrophage 

immunomodulation and more mature muscle 

fibres in ALS mice undergoing muscle atrophy. 

 

CONCLUSIONS: 

Our data provided the first evidence to show that 

selective activation of the P2X7 pathway with CK 

exerts positive effects on skeletal muscle 

regeneration in ALS mice. Ongoing behavioural 

monitoring will systematically assess the 

effectiveness of this therapeutic strategy in 

promoting muscle regeneration. This approach 

has the potential to be utilised independently or in 

combination with CNS- targeted drugs to enhance 

the efficacy of future clinical treatments for ALS. 

 

REFERENCES: 
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INTRODUCTION: 

Although most Amyotrophic Lateral Sclerosis 

(ALS) cases are sporadic, the identification of 

mutations in specific genes has provided important 

insights into how the disease develops. To date, 

mutations in at least 43 genes have been associated 

with ALS, with the most common being SOD1, 

FUS, C9orf72, and TARDBP (TDP-43). Central to 

ALS pathology is the TDP-43 protein, which 

forms abnormal cytoplasmic aggregates in nearly 

all ALS cases, regardless of the specific genetic 

mutation involved. We hypothesize that cellular 

models of ALS will show specific losses and 

gains in protein-protein interactions within the 

TDP-43- centered network, highlighting key 

mechanisms involved in disease onset. 

 

METHODS: 

To investigate this hypothesis, we developed a 

high-throughput microplate array platform 

utilizing the NanoBiT split-luciferase assay, a 

dynamic and sensitive technique suitable for 

studying subtle changes in protein-protein 

interactions. By comparing these interactions 

between control and ALS cellular models, we aim 

to uncover the molecular mechanisms driving 

early ALS pathogenesis. 

 

RESULTS: 

We will describe our work in progress by assaying 

a wide range of protein-protein interactions among 

the 43 ALS genes. This includes interactions 

between TDP-43 and key ALS-related proteins, 

including HNRNPA1 and SQSTM1. Future 

experiments will investigate whether known ALS-

linked mutations (such as those in TDP-43, e.g., 

M337V, A315T, and Q331K) alter these 

interactions and thus impact the network. 

CONCLUSION: 

This study examines protein-protein interactions 

within the TDP-43 network, emphasizing ALS- 

associated genes to identify critical molecular 

changes involved in ALS pathogenesis. 
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INTRODUCTION: The causes of motor neuron death in motor neuron disease (MND) are still unknown, 

however, evidence suggests that mitochondrial dysfunction may be involved in the pathogenesis of MND. 

Mitochondrial abnormalities have been shown to precede disease onset in SOD1 mouse models (Hervias et al 

Muscle Nerve 2006). However, muscle mitochondrial function in humans with MND has not been adequately 

explored. We tested the hypothesis that mitochondrial respiration in individuals with MND is compromised 

compared to healthy individuals, and the reduced mitochondrial respiration is linked to reduced 

cardiorespiratory fitness in individuals with MND. 

 

METHODS: High-resolution mitochondrial respirometry was performed on skeletal muscle biopsies taken from 

the vastus lateralis of participants with MND (N=3, F: 33%, Age: 61±15 years, BMI: 29.2±5.4, time since MND 

onset: 28±8 months, ALSFRS-R: 35±9), and sex matched, middle-aged adults (N=8, F:37.5%, Age: 58±7 years, 

BMI: 27.2±3.6). Participants also underwent a maximal cardiorespiratory exercise test (V̇O2peak). 

 

RESULTS: Compared to healthy adults, individuals with MND presented with lower Complex I leak (MND: 

8.66±1.83 pmol O2/s/mg, Healthy: 18.66±5.00 pmol O2/s/mg; P<0.01), Complex I peak (MND: 23.20±5.18 pmol 

O2/s/mg, Healthy: 61.24±14.07 pmol O2/s/mg; P<0.01), Complex I+II peak (MND: 33.98±11.00 pmol O2/s/mg, 

Healthy: 73.19±14.99 pmol O2/s/mg; P<0.01), and Complex I+II capacity (MND: 39.48±12.90 pmol O2/s/mg, 

Healthy: 79.77±15.66 pmol O2/s/mg; P<0.01). With the small sample size, there was no significant difference 

between groups in V̇O2peak (MND: 19.39±9.91 mL/kg/min, Healthy: 24.23±5.65; P=0.32), age (P=0.58), or BMI 

(P=0.48). 

 

CONCLUSION: Results suggest Individuals with MND may have decreased mitochondrial respiration when 

compared to sex matched, healthy, middle-aged adults despite being of similar age, BMI, and fitness. 

Continuation of this research with a larger number of individuals with MND may confirm these results and 

elucidate whether mitochondrial impairments may be involved in the pathogenesis of MND and could be targeted 

to improve muscle function. 
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BACKGROUND 

Repeat expansions in C9ORF72 are a common genetic cause of amyotrophic lateral sclerosis. 

Neuropathological hallmarks unique to C9ORF72-ALS/FTD include accumulation of repeat RNA and dipeptide 

repeat proteins resulting from unconventional translation of repeat RNA. 

 

METHODS 

Motor neurons were generated from ALS patient iPS cells (iPSCs) with C9ORF72 repeat expansion. A high-

throughput screening was conducted to identify compounds that reduce RNA foci, thereby indicating 

accumulation of RNA repeats, as well as compounds that reduce accumulation of dipeptide repeat proteins using 

iPSC-derived patient motor neurons. The selected compounds were evaluated using neural organoids generated 

from ALS patient iPSCs. 

 

RESULTS 

A high-throughput screening of approximately 75,000 compounds was performed, and 426 compounds were 

extracted to reduce RNA foci. Furthermore, 161 compounds were selected to exhibit concentration-dependent 

efficacy with low cytotoxicity. Among them, we identified 18 compounds for inhibiting the accumulation of 

dipeptide repeat proteins. We generated neural organoids from patient iPSCs, and molecular profiling of 

identified compounds on ALS pathogenesis was acquired by single cell RNA-seq analysis. 

 

CONCLUSIONS 

We have identified potential targets for inhibiting the accumulation of repeat RNAs and dipeptide repeat 

proteins in C9ORF72 -ALS/FTD by compound screening. This may have the potential to enable an 

understanding of the pathogenesis of repeat expansion diseases and the development of therapeutics. 
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INTRODUCTION 

The most common familial cause of MND is the 

presence of a GGGGCC hexanucleotide repeat 

expansions in Intron 1 of the C9ORF72 gene that 

can range from 30 to thousands. These expansions 

lead to abnormal bidirectional transcription and 

incorrect gene splicing, resulting in various 

disease-related mechanisms that are not fully 

understood. One of these mechanisms of toxicity 

involves the production of dipeptide repeats 

(DPRs) from the hexanucleotide sequence through 

a non- canonical translation termed Repeat 

Associated Non-AUG (RAN) translation. Due to 

the highly unusual structure and the lack of clarity 

of the RAN translation mechanism of the repeat 

expansion, we aim to explore the mechanisms 

governing DPR production, stalling, and toxicity 

in the context of a more native-like C9ORF72 gene 

sequence. 

 

METHODS: 

To achieve this, we have created a C9ORF72 

minigene casette stripped back to contain the 

minimum elements required to drive ran 

translation. This includes exon 1a and the intron 1, 

which is adjacent 5’ to the repeat sequence. We 

made versions with a short wild-type like repeat 

lengths (2 repeats) and disease-linked lengths (81 

repeats). Both short and long repeats produced ran-

translated products, when the cassettes were 

placed upstream a gfp reporter. To determine 

what endogenous proteins are bound to the 

minigene, we used proximity labeling involving a 

novel assay we developed that can target small 

epitope tags. This approach was expected to 

identify proteins on newly translated peptides. 

 

 

 

 

RESULTS: 

The approach found that in the Gly-Ala frame, 

there were limited interactors to the RAN 

products. However, in the Gly-Arg frame, we 

detected many proteins involved in translation, 

nucleolar function, RNA metabolism, and 

mitochondria. 

 

CONCLUSION: 

These findings support other studies pointing to 

the Arg-rich DPRs being most toxic and 

interfering with translation. 
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INTRODUCTION: 

Most current approved medications for 

neurodegenerative diseases (ND) focus only to 

alleviate symptoms or -disease progression but failed 

to fundamentally inhibit neuronal cell death. Initial 

cell therapeutic mechanism in ND are believed to 

replacing dyingneurons with healthy cells being 

differentiated on their own after transplantation but 

currently accepted as supporting dying cells with 

changing the microenvironment, such as anti- 

inflammation, secretion of growth factors, and 

elimination of toxic substances, which are considered 

to have inherent limited efficacy by having shown 

many failures in the clinical trials. Therefore, a novel 

therapeutic approach focused on inhibiting cell death 

is required. We initiated our investigation with the 

fundamental question of whether cell fusion could 

prevent cell death and evaluated the efficacy and 

safety of the novel cell therapeutic approach based on 

cell fusion through both in vitro and in vivo studies. 

Cell fusion may provide a more promising strategy 

for neurological disorders since although cell therapy 

is essential that transplanted cells must differentiated 

into neuronal cells and connected with recipient 

neurons for proper function and cell fusion can use 

existing recipient cellular types and connection. ALS 

is a progressive, fatal disease that leads to the 

deterioration of motor neurons and severe muscle 

atrophy. The mechanisms and progression of ALS 

remain unclear, and no effective treatments are 

available. We hypothesized that cell fusion may exert 

therapeutic effects by fundamentally inhibiting 

apoptosis and neuronal cell death, thereby mitigating 

the progression of ALS, a typical incurable 

neurodegenerative disorder. 
 

METHODS: 

We generated fusogenic human umbilical cord 

mesenchymal stem cells (fhUC-MSCs) and verified 

the occurrence of cell fusion. To evaluate whether 

cell fusion mitigates apoptosis, cellular damage was 

induced, followed by the selective fusion of 

apoptotic cells to confirm the resulting effect. The 

therapeutic potential of cell fusion was further 

evaluated through experiments conducted in an 

SOD1 G93A mouse, a representative of ALS model. 

RESULTS: 

We found that after fusion with neurons, there was no 

alteration in neuronal function, and the neurons 

consistently generated stable electrical signals. To 

evaluate whether cell fusion mitigates apoptosis, 

cellular damage was induced, followed by the selective 

fusion of apoptotic cells to confirm the resulting effect. 

Additionally, motor neurons expressing mutant 

superoxide dismutase 1 (SOD1) G93A were subjected 

to fusion. We observed evidence of cell fusion and 

demonstrated an inverse correlation between cell 

fusion and both apoptosis and organelle damage. 

Furthermore, we provide evidence of changes in CNS 

inflammation and apoptosis, as well as in vivo cell 

fusion within the spinal cord of SOD1 G93A mice 

following intraspinal injection of fhUC- MSCs. fhUC-

MSCs significantly reduced glial- induced 

neuroinflammation and apoptosis, while increasing 

motor neurons numbers. We demonstrated that fhUC-

MSCs prevented neuronal cell death, significantly 

delayed disease onset, slowed motor deterioration, and 

prolonged survival compared to hUC-MSCs alone in 

SOD1 G93A mice. 

 

CONCLUSION: 

This study suggests that cell fusion provide a novel 

perspective on neuroregeneration, potentially leading 

to innovative strategies for ALS and other 

neurodegenerative diseases. 
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INTRODUCTION: 

Motor circuit degeneration is commonly studied in 

SOD1 mouse models, but these lack the TDP- 43 

pathology present in 97% of ALS cases (1). 

Therefore, investigating motor circuit 

degeneration in TDP-43 models is crucial. In 

SOD1 mice, spinal interneuron loss precedes 

motor neuron loss (2), attributing to the onset of 

early phenotypic symptoms. However, the role of 

TDP-43 pathology in spinal interneuron 

vulnerability and degeneration remains unclear. 

We aim to examine the vulnerability and 

degeneration of spinal interneuron populations in 

the TDP-43Q331K mouse model at 10, 16 and 40 

weeks of age. 

 

METHODS: 

The TDP-43Q331K mouse line was crossed with 

Chrna2-Cre mice to create four experimental 

groups. Mice were monitored for weight and 

neurological decline, undergoing motor tests such 

as grip strength and DigiGait at 10 and 16 weeks. 

Spinal cord tissue was analyzed for motor neuron 

and spinal interneuron loss, with preliminary focus 

on Renshaw cells and motor neurons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Preliminary investigations showed no significant 

differences in ChAT+ motor neuron counts in 

lumbar regions 1-3 and 4-6 weeks between Chrna2-

Cre/TDP-43Q331K groups at 10 weeks. However, at 

16 weeks, ChAT+ motor neurons were significantly 

reduced in lumbar regions 4-6 in both TDP-43Q331K 

groups compared to controls. No changes in 

CB/GPHN+ Renshaw cells were observed. 

At 40 weeks, TDP-43Q331K mice exhibited 

significant motor neuron loss in both thoracic and 

lumbar regions, with lumbar loss coinciding with an 

increase in ventral horn CB/GPHN+ Renshaw cells. 

 

CONCLUSION: 

This ongoing work will characterize spinal 

inhibitory and excitatory interneurons in the TDP-

43Q331K mouse model throughout disease. 
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1. Suk TR, Rousseaux MWC. The role of 

TDP-43 mislocalization in amyotrophic lateral 

sclerosis. Mol Neurodegener. 2020;15(1):45. 

2. Wootz H, Fitzsimons-Kantamneni E, 

Larhammar M, Rotterman TM, Enjin A, Patra K, 

et al. Alterations in the motor neuron-renshaw cell 

circuit in the Sod1(G93A) mouse model. J Comp 

Neurol. 2013;521(7):1449-69. 

User
Rectangle



  

Basic Science 

BS-P-MP013 
 

MURINE ARYLAMINE N-ACETYLTRANSFERASE 2 AS A MODULATOR OF 

SKELETAL MUSCLE RESPONSES IN MND: IMPLICATIONS FOR DISEASE 

PROGRESSION AND MYOGENESIS 
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INTRODUCTION: 

Skeletal muscle dysfunction occurs early in MND 

and likely contributes to disease onset and 

progression. Improved understanding of factors 

that impact skeletal muscle will facilitate the 

development of therapeutics that can preserve 

muscle health and function in MND. Here, we 

investigate the role of murine arylamine N- 

acetyltransferase 2 (mNat2), an enzyme known for 

its role in mitochondrial function1, as a modulator 

of muscle responses to disease. 

 

METHODS: 

We assessed the expression and activity of mNat2 

in muscle (gastrocnemius and tibialis anterior) of 

SOD1G93A mice, and the effect of germline 

deletion of mNat2 on disease onset and 

progression. Next, we determined the role of 

mNat2 on the differentiation of murine C2C12 

myoblasts using siRNA knockdown. Bulk RNA-

sequencing datasets were generated from in vivo 

and in vitro experiments to explore underlying 

molecular mechanisms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

In vivo mNat2 expression and activity in 

gastrocnemius and tibialis anterior muscle of 

SOD1G93A mice increased three-fold at disease 

onser, and remained elevated throughout disease 

(p<0.001). Germline deletion of mNat2 in 

SOD1G93A mice resulted in an earlier and steeper 

decline in disease phenotype and faster loss of body 

weight (p<0.001). In vitro, mNat2 activity and 

expression increased during differentiation of 

C2C12 muscle cells (p<0.001). siRNA-knockdown 

of mNat2 in C2C12 myoblasts resulted in impaired 

myogenesis, and aberrations in the cytoskeleton 

matrix. Bulk RNA-sequencing datasets indicate that 

mNat2 knockdown leads to dysregulation in 

myogenic regulation, cell cycle, and cytoskeleton 

maintenance. 

 

CONCLUSION: 

An early and persistent increase in mNat2 activity 

may facilitate a critical muscle response at disease 

onset in the SOD1G93A mouse. Consequently, 

germline loss of mNat2 contributes to earlier and 

more rapid progression of motor dysfunction. 

siRNA-mNat2 attenuated C2C12 differentiation, 

likely due to dysregulation of myogenesis. 

Findings suggest a potential role for mNat2 in 

modulating the response of skeletal muscle to 

MND. 
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WILL REDUCING ABNORMAL CORTICAL ACTIVITY IN MND HAVE A 

THERAPEUTIC EFFECT? 

 
Mouna Haidar, Aida Viden, Christin Daniel, Bradley Turner 

 

 

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease with no effective treatment. In ALS, 

cortical hyperexcitability is a consistent and early feature arising from the overactivity of upper motor neurons 

(UMNs) in the primary motor cortex and leads to excitoxicity and subsequent loss of spinal motor neurons. 

Therefore, targeting cortical hyperexcitability known to occur early in ALS may present as an effective treatment. 

The primary aim of this project is to assess the therapeutic effect of an inhibitory chemogenetic or DREADD 

(Designer Receptor Activated by Designer Drugs) targeted specifically to overactive UMNs in ALS mice 

harbouring human mutations in the superoxide dismutase-1 gene (SOD1G93A). 

 

We stereotaxically injected the inhibitory hM4Di DREADD into Layer V of the primary motor cortex in 

SOD1G93A mice and treated with clozapine-N-oxide (CNO) or saline. We performed whole cell patch clamp 

experiments to record UMNs in presymptomatic SOD1G93A mice expressing hM4Di in UMNs and observed 

a dose dependent reduction in the firing frequency of a hM4Di-expressing UMN following bath application of 

CNO, relative to pre-CNO treatment with control aCSF. Importantly, we demonstrate we can inhibit hyperactive 

UMNs in SOD1G93A mutant mice and provide feasibility for our inhibitory chemogenetic approach. 

SOD1G93A mice expressing hM4Di in UMNs treated with CNO revealed a significant improvement in motor 

coordination on a Rotarod, while no difference was detected in Grip Strength, relative to saline treated controls. 

We observed a trend for delayed symptom onset and extended survival, relative to saline treated controls. We are 

now processing tissue for histological and biochemical analysis for ALS-like neuropathological changes, 

including (i) upper and lower motor neuron counts, (ii) UMN dendritic morphology, (iii) axonal pathology, (iv) 

muscle denervation, (v) neuroinflammation and (vi) protein misfolding and mislocalisation. These data may 

provide support for targeting cortical hyperexcitability as a promising therapeutic modality for ALS patients. 
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LRP4 OVEREXPRESSION IN MUSCLE HELPS STABILIZE NEUROMUSCULAR 

SYNAPSES IN SOD1G83A ALS MODEL MICE 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

progressive neurodegenerative disorder 

characterized by the loss of motor neurons and 

neuromuscular junctions (NMJs), leading to 

muscle atrophy and paralysis. The Low-Density 

Lipoprotein Receptor-Related Protein 4 (LRP4) 

plays a critical role in NMJ formation and 

maintenance through its interaction with Muscle-

Specific Kinase (MuSK). This study investigated 

the effects of overexpressing LRP4 in the muscles 

of SOD1G93A ALS model mice. 

 
METHODS: 

To study the consequence of overexpression of 

LRP4 in skeletal muscle in SOD1G93A mice, we 

crossed Human Skeletal Actin (HSA)-LRP4 

heterozygous females with heterozygote male 

SOD1G93A mice. This crossing generated control 

(wild type, [WT, +/+]), LRP4/+, SODG93A/+,   

and   SODG931-HSA-LRP4 double transgenic 

mice. At selected ages of ALS-like phenotypes, 

hindlimb muscles were assessed for muscle 

innervation status. Muscle innervation status was 

assessed using antibodies to components of the 

motor nerve terminal, and fluorescently labeled 

alpha bungarotoxin to label post-synaptic 

acetylcholine receptors (AChRs). NMJ morph a 

FIJI image software plugin developed by Jones 

and Gillingwater1 was used to quantify NMJ 

morphology and the overlap of pre-synaptic nerve 

terminals to apposed post-synapticAChRs. This 

overlap was used as measure of muscle 

innervation/denervation status. 

 

 

 

 

 

 

 

 

RESULTS: 

We assessed NMJ morphology, innervation status, 

and muscle function at pre-symptomatic (P30), 

onset (P60), mid-stage (P120), and end- stage 

(P150-175) mice. So far, our results show that 

LRP4 overexpression in skeletal muscle preserved 

muscle innervation, particularly at the later stages 

of disease. At the onset and mid- stage, 

SOD1G93A/HSA-LRP4 mice exhibited a less 

NMJ denervation compared to SOD1G93A mice. 

By the end stage, SOD1G93A/HSA-LRP4 mice 

retained significantly more innervated NMJs and 

had fewer denervated NMJs (p < 0.05; n=4; 80 

NMJs/n/muscle) compared to SOD1G93A mice, 

suggesting that LRP4 overexpression may help 

preserve NMJ integrity. Importantly, the 

overexpression of LRP4 in muscle of HSA-LRP4 

mice did not result in any negative effects on NMJ 

morphology or muscle function, indicating that 

LRP4 overexpression is well-tolerated in healthy 

muscle. 

 

CONCLUSION: 

Enhancing LRP4 expression could be a viable 

therapeutic strategy to delay NMJ degeneration in 

ALS. Current studies are underway to explore 

combinatory approaches targeting LRP4 in 

combination with other potential effector proteins 

from the neural-agrin motor nerve to muscle 

signaling pathway, such as Dok-7 to further 

enhance NMJ preservation and improve muscle 

strength in ALS models. 
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INTRODUCTION: 

When our core body temperature is cooled, our 

cells activate protective processes regulated by a 

family of proteins known as cold shock proteins, 

which prevent damage to our nervous system. 

These pathways are activated in mammals that 

hibernate in winter and in humans during 

therapeutic cooling following stroke and spinal 

cord injuries. Amyotrophic lateral sclerosis (ALS) 

is a complex, multifactorial disease, and over 90% 

of cases are sporadic with no known genetic cause. 

There has been limited success in halting or 

reversing the disease when targeting specific 

disease mechanisms individually, highlighting the 

need for treatment strategies spanning multiple 

disease pathways. Strikingly, the myriad of 

pathways protected in cold stress and those 

adversely affected in ALS show considerable 

overlap. This project investigates whether cold 

stress could be harnessed as a treatment strategy 

for ALS. 

 

METHODS: 

Firstly, we will determine whether there are 

underlying alterations to cold shock proteins in 

ALS by examining our banks of MND-related 

tissue, cell, and blood samples, and publicly 

available MND proteomic and transcriptomic 

datasets. We will then determine whether 

manipulation of the cold stress response can 

provide protection to the nervous system in animal 

(mSOD1 G93A mice) and cellular models (patient 

iPSC lines) of ALS, using drugs targeting 

temperature regulation centers within the brain 

(A1 receptor agonist drug, N6- 

cyclohexyladenosine, CHA) or anti-sense 

oligonucleotide (ASO) -based drugs that directly 

act upon cold shock proteins. 

 

 

 

 

 

 

 

RESULTS: 

Our initial studies in wildtype mice demonstrate 

that CHA can induce and maintain a hypothermic 

state between 26°C and 30°C for a minimum of 2 

hours, followed by recovery and normal behaviour 

of mice. These initial data will now allow us to 

proceed with further studies in mSOD1 mice. 

 

CONCLUSION: 

If these interventions improve ALS-related 

phenotypes, there is real potential to advance new 

treatment options for the majority of ALS cases 

with sporadic aetiology. This project aims to 

investigate the potential of this alternative 

treatment strategy for ALS by harnessing the 

protective effects of cold stress. 
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IDENTIFYING THE DISRUPTED PATHWAY OF INSULIN-LIKE GROWTH 

FACTOR-1-MEDIATED SIGNALLING IN MOUSE NEUROBLASTOMA CELLS 

EXPRESSING FUS MUTATION 
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Disease Research Centre, Macquarie University 

 

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder associated with mutations in specific 

genes, including FUS (Fused in Sarcoma), SOD1 (superoxide dismutase 1), and TDP-43. In this study, we 

identify the disrupted pathways of insulin-like growth factor 1 (IGF-1) signalling in neuronal cells expressing 

the mutant FUS relevant to ALS. To experimentally investigate the pathogenic mechanisms involved, we 

established in vitro cellular models using the mouse neuroblastoma cell line N2a, by expressing EGFP- human 

FUS wild-type (hFUSWT) or the familial ALS-associated mutant FUSR521G. 

 

Our findings reveal significant alterations in IGF-1-mediated pathways in hFUS-expressing N2a cells under 

both serum presence and absence in the culture medium. The hFUSR521G mutation led to diminished Akt 

activation during serum starvation, resulting in the upregulation of oxidative stress defence molecules, such as 

catalase, in N2a cells. IGF-1 is a critical component of serum that is essential for maintaining cell growth and 

survival, and its deficiency has been linked to various neurodegenerative diseases, including ALS. Numerous 

studies suggest that external IGF-1 delivery may serve as a potential therapeutic approach for treating 

neurological disorders; however, the mechanism of action of IGF-1 remains poorly understood. To test the 

hypothesis that the IGF-1/Akt/FoxO signalling pathway is a key mechanism contributing to the altered 

phenotypes in hFUSR521G N2a cells, we assessed the subcellular localisation of FoxO using 

immunofluorescence and biochemical fractionation assays. Our results indicate that nuclear FoxO accumulated 

within the nucleus of hFUSR521G cells; however, external stimulation with IGF-1 facilitated the export of FoxO 

to the cytoplasm. Notably, there was no significant difference in the localisation of FoxO in N2a cells expressing 

hFUSWT and non-transfected wild-type cells. We further examined the effect of IGF-1 on the expression levels 

of catalase through western blot analysis. Our data confirmed that the upregulation of catalase in hFUSR521G 

cells was restored to control levels following external IGF-1 administration. To determine whether FoxO 

activity influenced the expression of antioxidant genes, such as CAT, TXN, and SOD1, in the identified 

genotypes of hFUS N2a cells, we utilised the FoxO inhibitor AS1842856 to prevent FoxO transcriptional 

activity. The enhanced catalase expression levels as the mRNA, in hFUSR521G cells, were reversed by 

AS1842856, while expression levels in non-transfected wild-type or hFUSWT N2a cells remained unchanged. 

 

In conclusion, these findings provide an understanding of the altered signalling pathway in N2a cells expressing 

hFUSR521G and support further investigations into the therapeutic potential of IGF-1 for neuroprotection in ALS. 
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INTRODUCTION: 

Pathological aggregation of TDP-43 protein is a 

common hallmark of MND. TDP-43-induced 

mitochondrial damage has been suggested to 

result in the release of immunogenic molecules 

such as fragmented mitochondrial DNA 

(mtDNA). Such molecules can activate the innate 

immune pathways, such as the cGAS/STING 

pathway, contributing to pathological 

neuroinflammation. Here, it is hypothesised that 

these immunogenic molecules are packaged into 

mitochondrial-derived vesicles (MDVs) and 

exported from the cell, contributing to disease 

propagation. This project aims to investigate if 

these MDVs contain these immunogenic 

substances hence if extracellular MDV cargo can 

inform MND-related neuroinflammation. 

 

METHODS: 

The project will use a dox-inducible TDP-43 

overexpression SH-SY5Y neuroblastoma cell 

model to purify and analyse mitochondrial- 

derived extracellular vesicles. These extracellular 

vesicles will be isolated from the culturing media 

of TDP-43 empty vector and over-expression 

wild-type TDP-43 using an ultracentrifugation and 

density gradient isolation protocol. These vesicles 

will undergo western- blot analysis to investigate 

and compare the mitochondrial protein cargo 

across the cell lines. Following this, healthy SH-

SY5Y cells will be incubated with these 

extracellular vesicles to assess the role of MDVs 

in active disease propagation. Changes in cellular 

disease state will be analysed using western-

blotting, qPCR and ELISA analysis for 

cGAS/STING- associated secondary messengers. 

RESULTS: 

The isolation of extracellular vesicles from the 

dox-inducible TDP-43 overexpression SH- SY5Y 

neuroblastoma cell model via ultracentrifugation 

has been optimized and validated. Currently, the 

difference in mtDNA cargo in the TDP-43 wild-

type overexpression cells is being analysed and 

compared across treated and treatment control 

cells to elucidate any changes in cargo following 

TDP-43 overexpression as well as potentially 

identify the mitochondrial-derived vesicle 

population that can undergo further purification 

via density gradient separation. 

 

CONCLUSION: 

By profiling the mitochondrial-derived protein 

cargo of extracellular vesicles purified from this 

cell model of TDP-43 proteinopathy, we hope to 

elucidate the contribution of this extracellular 

vesicle function in immune-mediated 

neurodegeneration in MND. 
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INTRODUCTION: 

Excessive inflammation in amyotrophic lateral 

sclerosis (ALS) is mediated by chronically 

activated microglia (1). Fatty acid binding protein 

4 (FABP4) and potassium channel Kv1.3 are 

upregulated in other inflammatory conditions (2, 

3). Therefore, this study investigated the 

expression of FABP4 and Kv1.3 in SOD1G93A 

transgenic mouse brains and spinal cords. 

 

METHODS: 

Brain and spinal cord tissue were collected from 

symptomatic P120 male and female SOD1G93A 

mice. Western blotting measured FABP4 

abundance in SOD1G93A homogenates compared 

to wild-type (WT). Magnetic-activated cell sorting 

was used to isolate microglia from brain and spinal 

cord tissue, and purity confirmed via fluorescence-

activated cell sorting. qPCR was performed to 

measure FABP4 and Kv1.3 mRNA in microglia. 

 

RESULTS: 

The average purity of isolated microglia was 90%. 

No significant differences were observed in 

FABP4 expression between SOD1G93A and WT 

mice in brain or spinal cord homogenates or 

isolated microglia across male and female cohorts. 

Kv1.3 expression remained unchanged except for 

a significant 142% upregulation in spinal cord 

microglia isolated from male SOD1G93A mice 

compared to WT. 

 

 

 

 

 

 

 

 

 

CONCLUSION: 

These findings suggest that FABP4 is not 

upregulated in ALS-associated microglia, while 

Kv1.3 expression shows tissue- and sex-specific 

changes, underscoring the importance of these 

factors in neuroinflammation and may inform 

therapeutic strategies targeting microglial activation. 
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Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease characterized by progressive motor 

neuron degeneration, leading to paralysis and respiratory failure. Increasing evidence implicates 

neuroinflammation as a key driver of ALS progression. We have previously demonstrated that complement C5a-

C5aR1 signaling contributes to motor neuron degeneration in ALS; however, the role of the second C5a 

receptor, C5aR2, remains unclear. In this study, we investigated the pathogenic role of C5aR2 by crossing 

SOD1G93A mice with C5aR2 deficient (C5aR2-/-) mice to generate SOD1G93A x C5aR2-/- mice. Disease 

progression was assessed through survival analysis, motor function tests, and histological examination of 

neuroinflammatory markers. SOD1G93A x C5aR2-/- mice exhibited significantly extended survival and improved 

motor function compared to SOD1G93A controls. These functional improvements were associated with reduced 

neuroinflammation, including decreased microglia activation in the spinal cord. To further investigate the role 

of C5aR2 in neuroinflammation, we assessed cytokine responses in primary microglia isolated from WT and 

C5aR2-/- mice following stimulation with lipopolysaccharide and TDP-43 aggregates (ALS-associated 

pathology). Microglia from C5aR2-/- mice exhibited significantly reduced secretion of TNF and IL-6, 

indicating a diminished pro- inflammatory response. Together, these findings identify C5aR2 as a pathogenic 

mediator in ALS, promoting neuroinflammation and disease progression. Targeting C5aR2 signaling may 

represent a novel therapeutic strategy for ALS by mitigating complement-driven inflammation. 
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BACKGROUND 

Amyotrophic lateral sclerosis (ALS) is an intractable disease caused by a progressive loss of motor neurons in 

spinal cords and motor cortex. Cellular therapy has been expected as ALS treatment, including the 

transplantation of stem cell-derived neural progenitors and glia to support the damaged motor neurons. 

However, several difficulties such as the optimization of cells for transplantation need to be overcome. In 

addition, the importance of interneurons has recently been demonstrated in ALS. 

 

METHODS 

We generated spinal cord organoids using a bioreactor with vertical mixing. 

 

RESULTS 

We developed a system to generate spinal cord organoids with an enriched number of motor neurons, 

interneurons, and glia by vertical mixing. Lesion-specific and cell-type enriched organoids were generated by 

fluid dynamic approach followed by confirmation with single-cell RNA-seq analysis, immunohistochemistry, 

and transplantation to mice. 

 

CONCLUSIONS 

This technology using fluid dynamics may lead to an opportunity for the development of practical materials for 

transplantation strategies. 
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INTRODUCTION: 

ALS selectively affects the corticomotor system, 

but we are yet to understand where pathology 

begins or how it leads to degeneration of cells 

within this circuit. To investigate how specific 

cell populations within the corticospinal tract 

propagate and eventually succumb to disease 

pathology, we have designed an in vitro model 

that recapitulates key features of the 

corticomotor system. 

 

METHODS: 

We created a novel microfluidic culture device 

with three interconnected and fluidically 

isolated chambers to house cortical neurons, 

spinal cord neurons, and muscle cells. The 

chambers are divided by innovative 'axon diode' 

microchannels, where one-way axon growth is 

encouraged by the 'axon entry' side being wider 

than the 'axon exit' side. Primary murine cortical 

and spinal cord neurons, along with C2C12 

myoblasts, are plated into the respective 

chambers and cultured for up to 21 days. 

 

RESULTS: 

Primary cortical and spinal cord neurons grow to 

relative maturity in our model, with axons 

growing through the axon diodes 5 days post- 

culture. Neurons in the middle chamber grew 

most of their axons through the ‘axon entry’ into 

the muscle chamber, rather than backwards into 

the cortical chamber, validating our design. We 

have verified synapse formation via 

quantification of pre- and post- synaptic puncta 

(synaptophysin and PSD-95, respectively) on 

spinal neuron dendrites, as well as NMJ-like 

connections between spinal neurons and 

differentiated myoblasts. In addition, we can 

maintain fluidic isolation between chambers for 

over 2 hours, offering the opportunity to apply 

cell-type specific therapeutics or experimental 

manipulations. 

 

 

 

 

CONCLUSION: 

We have designed a novel microfluidic model 

and an associated culture protocol that captures 

key aspects of the corticomotor system. Future 

studies will leverage this model by introducing 

ALS associated pathologies to the circuit in a 

cell-type specific manner, enabling the 

evaluation of how pathology spreads, and where 

drugs need to be administered to halt disease 

progression. 
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INTRODUCTION: 

While ALS is characterised by the degeneration of 

motor neurons, it has been well established that the 

surrounding glia play a role in its pathology and 

neurodegeneration. Schwann cells, the myelinating 

cells of the peripheral nervous system, have been 

shown to exhibit ALS pathology including cytoplasmic 

TDP-43 aggregates1,2. We aimed to characterise the 

intrinsic contributions of Schwann cells to ALS by 

crossing the TDP-43Q331K mouse with a P0-cre mouse, 

to excise the pathological human transgene from 

Schwann cells alone. 

 

METHODS: 

We assessed behavioural changes (hind-limb grip 

strength and Rotarod walking test from 2-10 mo), 

compound muscle action potential (CMAP) 

electrophysiology along the sciatic nerve and in the 

gastrocnemius muscle (10 mo), sciatic nerve 

conduction velocity (10 mo), and histological analysis 

of sciatic nerve myelin density using Spectral 

Confocal Reflectance (SCoRe) Microscopy (10 mo) in 

TDP-43Q331K (TDP), wildtype (WT), and P0-Cre/TDP-

43Q331K (P0-cre/TDP) mice. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

There was no significant genotype effect between WT 

(n=28), TDP (n=27), and P0-cre/TDP (n=28) 

mice in the hind-limb grip strength test. In the Rotarod 

test, both TDP (n=27) and P0-cre/TDP (n=28) mice 

performed progressively worse than the WT (p<0.05; 

n=28). Electrophysiology revealed decreased CMAP 

amplitude (p<0.05) and reduced conduction velocity 

(p<0.05) in TDP (n=7) and P0- cre/TDP (n=7) mice 

compared to WT (n=6), suggesting no apparent rescue. 

SCoRe revealed increased myelin density in TDP mice 

(p<0.05; n=4 female; 7 male) compared to WT (n=3 

female; 7 male) and P0-cre/TDP mice (n=5 male), 

suggesting a rescue in P0-cre/TDP mice. Analyses of the 

Nodes of Ranvier, neuromuscular junction, electron 

microscopy, and axon transport, are underway to 

uncover the extent of Schwann cell involvement in ALS. 

 

CONCLUSION: 

These data suggest that Schwann cells may play an 

intrinsic role in ALS, particularly regarding peripheral 

myelin health, but their rescue may not be sufficient to 

ameliorate motor neuron degeneration in ALS. 

 

REFERENCES: 
1. Nakamura‐Shindo, K., Sakai, K., Shimizu, A., 

Ishida, C., & Yamada, M. (2020). Accumulation of 

phosphorylated TDP‐43 in the cytoplasm of Schwann 

cells in a case of sporadic amyotrophic lateral 

sclerosis. Neuropathology, 40(6), 606-610. 

 

2. Riva, N., Gentile, F., Cerri, F., Gallia, F., Podini, P., 

Dina, G., ... & Quattrini, A. (2022). Phosphorylated 

TDP-43 aggregates in peripheral motor nerves of 

patients with amyotrophic lateral sclerosis. Brain, 

145(1), 276-284. 
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INTRODUCTION: 

Axon degeneration is a common feature of 

neurodegenerative conditions, including 

amyotrophic lateral sclerosis (ALS). A key player 

in axon degeneration is the SARM1 protein. 

Deletion of SARM1 was shown to potently protect 

axons from pro-degenerative insults, such as axon 

severing, and in models of chemotherapy-induced 

peripheral neuropathy [1,2]. Our objective was to 

determine if SARM1 inhibition would also protect 

axons against excitotoxicity-induced 

degeneration. 

 

METHODS: 

We used CRISPR/Cas gene editing of human 

induced pluripotent stem cells (iPSC) to introduce 

a point mutation in the SARM1 gene 

(SARM1K193R) that has a dominant-negative action 

on endogenous SARM1 [3]. We also used a 

small molecule inhibitor of SARM1, DSRM-3716. 

Using these models, we quantified axon 

degeneration following kainic acid exposure of 

MAP2- and Tau-expressing 3D neurospheres. 

Axon degeneration was quantified using an 

optimized semi-automated CellProfiler-based 

image analysis pipeline. 

 

RESULTS: 

We observed a statistically significant protective 

effect against KA-induced axon degeneration in 

SARM1K193R expressing neuronal cultures 

compared to isogenic neuronal cultures. However, 

SARM1 inhibition did not protect iPSC-derived 

neuronal cultures against organophosphate-

induced axonal degeneration in this model. The 

protective effects of SARM1 inhibition against 

KA were specific to axons, as dendrites were not 

protected. Use of the SARM1 inhibitor, DSRM-

3716, trended towards a protective effect against 

KA-induced axon degeneration with SARM1 

inhibition compared to controls but did not reach 

statistical significance. 

CONCLUSION: 

SARM1 limits KA-induced axon degeneration in 

iPSC-derived neuronal cultures. However, further 

optimization of our models is required, and it 

appears that SARM1 inhibition is insufficient in 

arresting neurodegeneration in all contexts, such 

as organophosphate exposure. We are also 

extending this work to identify novel approaches 

to inhibiting SARM1. 

 

REFERENCES: 

1. McGuinness et al., (2024). The Neuroscientist, 

30(4), 473–492. 

2. Bosanac et al., (2021). Brain, 144(10), 3226– 

3238. 

3. Geisler et al., (2019). The Journal of 

Experimental Medicine; 216(2), 294–303. 
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VISUALIZATION OF DYSREGULATED PROTEINS INVOLVED IN MOTOR 

NEURON DISEASE USING ELECTRON CRYOTOMOGRAPHY 
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Department of Biochemistry and Pharmacology, Bio21 Molecular Science and Biotechnology Institute, The 

University of Melbourne, Parkville, Victoria 3052, Australia. 

 

 

One of the leading genetic causes of motor neuron disease is the expansion of GGGGCC hexanucleotide repeats 

in intron 1 of the C9ORF72 gene. The hexanucleotide repeat expansion can contain hundreds or thousands of 

repeats. Through repeat-associated non-AUG translation, five dipeptide repeat proteins (DPRs) are produced 

from six reading frames of both sense and antisense repeat-containing transcripts. Two of these contain arginine, 

which are highly toxic in cellular and animal models . Our team and others previously found the arg-rich DPRs 

readily cluster together and with other cellular proteins, and can stall ribosomes. Here we describe the progress 

to date of our project to visualize the structures of the DPR protein complexes in cells using electron 

cryotomography. The poster will describe our progress in expressing the DPRs in cell culture, purifying DPR-

stalled ribosomal complexes and ion milling of the material. 
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Presentation type: Poster Category: Other 

 

 

Sterile alpha and Toll/interleukin-1 receptor motif-containing 1 (SARM1) is a pro-degenerative protein 

responsible for programmed axon degeneration following injury, in response to toxins or other insults. 

Hyperactivity of SARM1 has been seen in amyotrophic lateral sclerosis (ALS), resulting from rare genetic 

variants leading to SARM1 gain of function. Deletion of SARM1 has been shown to reduce motor axon 

degeneration and neuromuscular denervation in a TDP-43 mouse model of ALS. Moreover, modulation of 

SARM1 via a RNase H1 antisense oligonucleotides (ASOs) has been shown to delay programmed axon 

degeneration in dopaminergic neurons, protecting against morphological changes and mitochondrial 

dysfunction, providing strong evidence that modulating SARM1 has therapeutic potential in neurodegenerative 

disease contexts. This project will develop ASOs using phosphorodiamidate morpholino oligomer (PMO) 

chemistry to promote exon skipping or intron retention leading to nonsense mediated decay of SARM1 mRNA 

and subsequent reduction of SARM1 protein. To assess ASO candidates for SARM1 exon skipping, 26 

designs— using negatively charged 2′-O-methyl chemistry for initial screening—targeting exons 2, 4, 7 and 8 

were delivered into the neuroblastoma cell line SH-SY5Y using Lipofectamine RNAiMAX at concentrations 

of 100 nM and 50 nM. 24 hours post-transfection, the cells were harvested, and RNA extracted to assess exon 

skipping potential via RT-PCR and gel electrophoresis. Results of initial screening demonstrated the potential 

capability of 8 ASOs: 4 targeting exon 4, 1 targeting exon 7, and 3 targeting exon 8 with Sanger sequencing 

confirming the skipping of each target exon. These sequences will be micro-walked 5bp up and downstream of 

the initial sequence to determine the strongest splice site to induce exon skipping. These results highlight a 

promising first step in developing an ASO therapy with high selectivity that that has the potential to modulate 

SARM1 activity and may protect against programmed axon degeneration in sporadic ALS. 
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SELETIVE MODULATION OF VOLTAGE-GATED SODIUM CHANNELS ON 

MOTOR NEURONS AS A THERAPEUTIC STRATEGY FOR AMYOTROPHIC 
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Fernanda C Cardoso1 

1Institute for Molecular Bioscience, The University of Queensland, Brisbane, Australia 2School of Biomedical 

Sciences, The University of Queensland, Brisbane, Australia 3Griffith Institute for Drug Discovery, Griffith 

University, Brisbane, Australia 

 

Amyotrophic lateral sclerosis (ALS) is the most common form of motor neuron disease for which efficient 

treatments are unavailable. Clinical investigations have pinpointed aberrant motor neuron hyperexcitability 

mediated by ion channels as a pivotal pathological mechanism in ALS. Riluzole, the standard treatment, 

mitigates hyperexcitability through non-selective inhibition of ion channels, including voltage- gated sodium 

(NaV) channels in the central nervous system (CNS). 

 

In the CNS, the sodium channels subtypes NaV1.2 and NaV1.6 stand out as potential targets for 

pharmacological intervention in ALS. Although there are no endogenous ligands modulating NaV channels, 

venomous animals harbour a rich repository of peptides that modulate NaV channels. Venom-derived 

peptides function as invaluable pharmacological probes in disease contexts and hold great therapeutic 

potential 

 

In this work, we performed structure–activity relationship investigations on venom- derived peptides to 

understand their potency and selectivity for NaV1.2 and/or NaV1.6. We applied rational design, chemical 

synthesis and automated electrophysiology to optimize the pharmacology of venom-derived peptides on these 

NaV subtypes. Select optimized analogues were further evaluated using manual electrophysiology on mouse 

motor cortex to investigate their efficacy in inhibiting NaV channel subtypes to counteract hyperexcitability 

in ALS SOD1G93A mouse model. 

 

Using this approach, we identified 5 analogues showing interesting potency and selectivity towards NaV1.2 

and/or NaV1.6. In vivo evaluations using a zebrafish model of motor neurodegeneration demonstrated that the 

venom peptide here named PROPETx and the optimized analogue OPT6 effectively prevented motor function 

loss and increased survival. These results highlight the potential of selective NaV channel inhibition in 

halting motor neuron degeneration. We hope our research will deliver novel drug candidates to treat ALS via 

selective inhibition of NaV channel subtypes. 
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REBALANCING EXCITABILITY WITH GENE THERAPY 
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Neuronal hyperexcitability is a clinical feature of ALS. The ability to control the excitability of defined neuronal 

populations, using light- and drug-activated receptors is rapidly advancing our understanding of brain function. 

We believe this same technology can be adapted to rebalance excitability in ALS where multiple signalling 

pathways converge to ultimately induce excitotoxic cell death. The main pharmacological treatment that has 

been found to slightly delay the course of ALS, riluzole, acts by reducing neuron excitability. Our gene therapy 

approach to reduce neuronal excitability uses a hyperexcitability-counteracting silencing receptor (HyCSR) that 

is optimised for human clinical use and is potentiated by ivermectin, a safe TGA-approved drug that reaches 

the brain via oral delivery. Our current study aims to determine the safety and efficacy of rebalancing 

excitability in spinal cord motor neurons of a preclinical ALS mouse model using our IVM-activated HyCSR 

gene therapy. 
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DEVELOPING A CNS-PENETRATING ANTISENSE THERAPY APPROACH FOR 

SOD1-MEDIATED ALS 
 

1,2Pitteri, Matteo; 1Shabanpoor F; 1Turner BJ 
1The Florey Institute of Neuroscience & Mental Health, The University of Melbourne, Australia, 

2Department of Anatomy & Physiology, The University of Melbourne, Australia. 
 

 

INTRODUCTION: 

Antisense oligonucleotides (ASOs) are gaining 

momentum as the genetic therapy of choice for 

correcting disease-causing mutations in ALS. 

However, a major limitation of ASOs is their poor 

penetration across cell membranes and their 

inability to overcome the blood-brain barrier 

(BBB).1,2 As such, ASOs must be delivered 

intrathecally for targets in the central nervous 

system (CNS), which is invasive, technically 

challenging, and indeed may underlie the limited 

efficacy of Tofersen – an ASO targeting SOD1.3 

While Tofersen was shown to be safe and exhibits 

clear target engagement, the functional benefits it 

provides are modest. Thus, our work aims to 

develop a novel ASO therapy for SOD1- ALS that 

offers greater clinical efficacy by overcoming the 

BBB via systemic delivery. 

 

METHODS: 

We have designed and screened ASOs in human 

neuronal cells and transgenic SOD1-G93A mice 

using the latest generation of backbone 

chemistries, including locked nucleic acid (LNA) 

and phosphorodiamidate morpholino oligo (PMO) 

modifications. Additionally, we have synthesised 

and conjugated a range of BBB- penetrating 

peptides (BPPs) to the most potent ASOs to 

enhance their cell/BBB-permeability and enable 

systemic administration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Our ASOs exhibit more potent SOD1 knockdown 

compared to Tofersen when delivered via 

intracerebroventricular injection into SOD1-G93A 

mice. Our in vitro assays demonstrate that BPP-

ASO conjugates reduce SOD1 levels up to threefold 

more than their unconjugated counterparts. This is 

the first report of successful conjugation of BPPs to 

ASOs of LNA chemistry, enhancing their activity in 

SOD1 patient-derived iPSC motor neurons. 

Furthermore, by incorporating a Cyanine-7 

fluorescent tag into the synthesis of our BPPs, we 

have identified optimal BPP-ASO combinations 

based on their penetration into a human BBB 

organoid model. 

 

CONCLUSION: 

By leveraging this BPP technology to enhance the 

CNS bioavailability of our superior ASOs, we 

endeavour to define a lead BPP-ASO conjugate 

for potential clinical studies. 

 

REFERENCES: 

1. Pardridge WM. Front Aging Neurosci. 

2020;11:373. 

2. Dowdy SF, et al. Nucleic Acid Ther. 

2022;32(5):361-368. 

3. Miller TM, et al. N Engl J Med. 

2022;387:1099-110. 
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The pathological hallmark of most sporadic ALS cases is the simultaneous nuclear clearance and cytoplasmic 

accumulation of TDP-43, resulting in both the loss of its nuclear functions, including splicing regulation, and 

its toxic mislocalisation to the cytoplasm. However, the precise mechanisms by which TDP-43 dysregulation 

drives motor neuron degeneration remain poorly understood. 

 

To explore this neurodegenerative process, we have developed a potent morpholino antisense oligonucleotide 

(PMO) therapeutic candidate designed to selectively modulate TARDBP/TDP-43 expression. Here, we present 

compelling preliminary findings on TARDBP modulation and its effects in sALS iPSC-derived neuronal 

models. Additionally, we introduce the first in vivo investigations of TARDBP-PMO administration in our 

genomically humanised TARDBP mouse models. These models feature a fully human TARDBP gene, 

replacing the endogenous murine Tardbp locus— including all exons and introns—and encompass both a wild-

type (WT) human allele and a mutant allele carrying the human M337V mutation. 

 

Using this unique humanised system, we aim to model in vivo human TDP-43 modulation while evaluating 

different ASO treatment strategies. By establishing optimised dosing regimens that modulate TARDBP 

regulation, we will assess the feasibility of this therapeutic approach in vivo. 

 
 

 
[OFFICIAL] 
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OBJECTIVE: 

Threshold tracking transcranial magnetic stimulation (TMS) is a valuable diagnostic tool in providing 

insight into cortical excitability in amyotrophic lateral sclerosis (ALS). Recently, various tracking 

paradigms have been proposed, but their relative diagnostic performance remains unclear. This study aimed 

to evaluate and compare the diagnostic utility of serial ascending and parallel threshold tracking TMS 

paradigms in ALS. 

 

METHODS: 

Threshold tracking TMS was performed on 90 prospectively recruited individuals with suspected ALS. 

Short interval intracortical inhibition (SICI) was recorded using both serial ascending and parallel 

paradigms across interstimulus intervals (ISI) of 1–7 ms. The primary outcome was the ability of each 

paradigm to differentiate ALS from ALS-mimicking disorders, assessed using receiver operating 

characteristic (ROC) analysis with the DeLong method. 
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RESULTS: 

Reduced SICI effectively distinguished ALS from mimics across both paradigms, confirming the diagnostic 

relevance of cortical inhibition measures. However, the serial ascending paradigm demonstrated 

significantly better diagnostic accuracy, with a higher mean area under the curve (AUC) for SICI (1–7 ms) 

(0.81, 95% CI 0.72–0.91) compared to the parallel paradigm (0.72, 95% CI 0.61–0.83, p=0.0065). This 

superiority was particularly evident at ISI 1–5 ms and remained consistent regardless of site of disease 

onset, degree of functional impairment, or lower motor neuron involvement. Notably, in ALS patients with 

relatively few upper motor neuron signs, both paradigms exhibited comparable diagnostic performance. 

 

CONCLUSION: 

Threshold tracking TMS reliably differentiates ALS from mimic disorders, with the serial ascending 

paradigm providing superior diagnostic accuracy. Given its enhanced performance, the serial ascending 

threshold tracking TMS paradigm should be considered the preferred diagnostic tool for ALS in both clinical 

and research settings. 
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MULTI-OMICS PROFILING REVEALS METABOLIC REPROGRAMMING 

AND THERMOGENESIS IMPAIRMENT IN AMYOTROPHIC LATERAL 
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INTRODUCTION: 

To elucidate metabolic perturbations in 

amyotrophic lateral sclerosis (ALS) and identify 

diagnostic biomarkers for early-stage disease 

detection. 
 

METHODS: 

Untargeted metabolomics and quantitative 

lipidomics were integrated to characterize 

recurrently dysregulated pathways across 

discovery (Cohort 1: 36 ALS patients vs. 32 age-

/sex-matched healthy controls) and validation 

(Cohort 2: 68 ALS patients vs. 46 age-/sex-

matched healthy controls) cohorts. Plasma 

samples were collected after overnight fasting. 

Analyses were adjusted for BMI, with 

significance thresholds set at |fold change (FC)| 

>2 and false discovery rate (FDR) <0.05. 

Machine learning-based recursive feature 

elimination was employed to construct 

biomarker panels, validated for diagnostic 

accuracy in Cohort 2. 
 

RESULTS: 
In Cohort 1, untargeted metabolomics identified 

223 significantly altered metabolites. KEGG 

pathway analysis revealed prominent upregulation 

of galactose metabolism, oxidative 

phosphorylation, and folate biosynthesis, 

alongside downregulation of caffeine metabolism, 

terpenoid/steroid biosynthesis, TCA cycle, and 

glucagon signaling pathway. Quantitative 

lipidomics identified 75 dysregulated lipids, with 

strikingly 68 metabolites enriched in 

thermogenesis pathways, including downregulated 

medium/long-chain acylcarnitines and upregulated 

triglycerides. Pathways such as fat 

digestion/absorption, glycerolipid metabolism, 

cholesterol metabolism, and insulin resistance 

were significantly upregulated. Machine learning-

derived biomarker panels demonstrated robust 

diagnostic performance: the metabolomic panel 

(1,3-dimethyluric acid, isoleucine-glycine, C12-

OH-carnitine, ph-C14- carnitine) achieved an  

 

 

 

 

 

AUC of 0.97, while the lipidomic panel (C10:0-, 

C18:2-, C8:1-2OH-, and C18:1-carnitines) 

yielded an AUC of 0.99 in Cohort 2. 

 

CONCLUSION: 

This study reveals a metabolic shift from glucose 

to fatty acid utilization in ALS, coupled with 

impaired thermogenesis pathways, suggesting 

potential dysfunction in brown adipose tissue 

regulation. These findings highlight novel 

diagnostic biomarkers and underscore the need 

to investigate metabolic dysregulation as a 

mechanistic and therapeutic target in ALS. 
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INTRODUCTION: 

1. The plasma misfolded superoxide dismutase 1 

(mSOD1) level is elevated in patients with 

SOD1 gene mutation and some patients with 

sporadic amyotrophic lateral sclerosis (ALS). 

2. Although plasma mSOD1 is a potential 

biomarker for ALS diagnosis, the characteristics 

of plasma mSOD1 are still unclear, regarding 

plasma-central nervous system (CNS) 

correlation, temporal changes, abnormal rate in 

sporadic ALS, and features of patients with 

elevated plasma mSOD1. 

3. This study aims to characterize plasma mSOD1 

using an ALS mouse model and ALS patients 

with and without SOD1 gene mutation. 
 

METHODS: 

1. We investigated an ALS mouse model with 

human SOD1/G93A transgenes, 4 ALS patients 

with SOD1 gene mutation, and 142 patients with 

sporadic ALS. 

2. Plasma mSOD1 levels were measured using 

biotinylated isoxazole (b-isox) chemical 

precipitation, followed by enzyme-linked 

immunosorbent assay analysis. 

3. The plasma mSOD1 levels were correlated with 

the mSOD1 levels in brain and spinal cord of 

ALS mice and in cerebrospinal fluid (CSF) of 

ALS patients. 

4. The temporal changes of mSOD1 were 

analyzed in plasma of ALS mice and patients 

and brain and spinal cord of ALS mice. 

5. The clinical features were compared between 

sporadic ALS patients with and without 

elevation of plasma mSOD1 levels. 

6. The Revised ALS Functional Rating Scale 

(ALSFRS-R) was used to represent disease 

severity. 
 

RESULTS: 

1. The plasma levels of mSOD1 were elevated in 

ALS mice with SOD1/G93A transgenes, but not 

in wild-type mice or a mouse model of spinal 

muscular atrophy. 

 

 

 

 

2. The levels of mSOD1 were well correlated 

between plasma and CNS tissues. 

3. The plasma mSOD1 levels increased along 

with the disease progression but further 

reduced at the end-stage disease, at which 

there are only small amount of residual motor 

neuron (full of mSOD1) in the spinal cord. 

4. Patients with SOD1 gene mutations had 

elevated levels of mSOD1 in plasma and CSF. 

5. Tofersen (an antisense oligonucleotide) 

treatment in one patient with SOD1 gene 

mutation reduced the levels of mSOD1 both in 

plasma and CSF. 

6. About one fifth of patients with sporadic ALS 

showed elevated levels of plasma mSOD1. 

7. The levels of mSOD1 were well correlated 

between plasma and CSF in patients with 

sporadic ALS. 

8. The lower the ALSFRS-R, the lower the 

percentage of sporadic ALS patients having 

elevated levels of plasma mSOD1; the concept 

is similar to the results in end-stage ALS mice 

mentioned above. 

9. The clinical features were comparable between 

sporadic ALS patients with and without elevated 

levels of mSOD1, regarding onset pattern, 

duration, severity, and aggressiveness of 

disease. 

 

CONCLUSION: 

1. The levels of mSOD1 are correlated between 

plasma and CNS tissues or CSF. 

2. About one fifth of sporadic ALS patients had 

elevated levels of plasma mSOD1 and there is 

no obvious difference in clinical features 

between those with and without elevated plasma 

mSOD1 levels. 

 

REFERENCE: 

1. Lai et al. Increase of HCN current in SOD1- 

associated amyotrophic lateral sclerosis. Brain. 

2024;147:4240-4253. 

User
Rectangle



  

Clinical 

C-O-B004 

 

PLASMA PDGFR BETA LEVELS: A POTENTIAL INDICATOR OF DISEASE 
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INTRODUCTION: 

Blood-brain barrier (BBB) breakdown has been 

implicated in the pathology of several 

neurodegenerative disorders, including 

amyotrophic lateral sclerosis (ALS). Soluble 

platelet-derived growth factor receptor beta 

(PDGFRβ) has emerged as a potential indicator of 

BBB integrity. However, the relationship between 

plasma PDGFRβ levels, ALS pathology, and 

ALS patients’ progression remains unclear. 

 

METHODS: 

A total of 72 participants were included in this 

study, comprising 48 patients with ALS and 24 

healthy controls. BBB function was assessed by 

measuring plasma PDGFRβ levels using enzyme-

linked immunosorbent assay (Raybiotech). 

Neurodegenerative pathology was evaluated 

using plasma neurofilament light chain (NFL) 

levels measured by Simoa technology. Given that 

BBB dysfunction is primarily driven by to 

inflammatory factors, we analyzed inflammatory 

cell counts from blood routine tests in ALS 

patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

The plasma PDGFR level was not associated with 

plasma NFL level or the age of the subjects at 

sampling. There was no statistical difference in 

plasma PDGFR levels among patients with 

different disease progression rates (DPR) and 

different plasma NFL levels. However, in ALS 

patients with disease duration of less than 2 years, 

the mean plasma PDGFR level was significantly 

higher than that of patients with disease duration 

exceeding 2 years (2594.7 ± 824.34 vs. 1827.5 ± 

999.52 pg/mL, p = 0.026). The plasma NFL levels 

of patients with disease duration of less than 2 

years or more than 2 years were both significantly 

higher than those of healthy controls (both 

p<0.01). Further analysis revealed that the 

neutrophil count was significantly higher in 

patients with a disease duration of less than 2 years 

than in those with a disease duration exceeding 2 

years ((4.47 ± 1.37) × 10⁶/mL vs. (3.58 ± 1.00) × 

10⁶/mL, p =0.027). 

 

CONCLUSION: 

The plasma PDGFRβ levels in ALS patients with 

different disease durations are distinct, which may 

reflect the varying blood-brain barrier function at 

different stages of the disease and may also be 

associated with the neutrophil counts at these 

stages. 
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INTRODUCTION: 

Research investigating the journey of people with 

amyotrophic lateral sclerosis (ALS) has 

demonstrated that they face many challenges and 

barriers, including delays in diagnosis and 

challenges with access to specialists, genetic 

testing, and treatments. Patient Advocacy Groups 

(PAGs) are developing initiatives to help address 

these challenges. This study sought to identify and 

map innovative engagement models employed by 

PAGs to enhance patient care. Results from the 

Asia-Pacific region (APAC) are presented here. 

 

REPORT: 

Literature reviews identified PAGs and their 

resources developed for people impacted by ALS. 

Resources were evaluated across five themes: 

adopting technology, community engagement, 

fostering partnerships, advocacy & policy 

influence, and education & awareness. Of the 

resources identified, a number were developed by 

PAGs from APAC, demonstrating their 

commitment to improving the patient experience. 

Taiwan’s Motor Neuron Disease Association 

(MNDA) was noteworthy for efforts in adopting 

technology. In collaboration with the National 

Taipei University of Technology, a small, low-

cost device was developed enabling people with 

ALS to answer yes/no questions through motor 

imagination. The device addresses a high unmet 

need, particularly in people with late-stage ALS 

who have difficulties communicating. The 

Korean ALS Association (KALSA) was notable 

for community engagement through their 

development of multiple community-driven 

resources. Their website’s “Information Board” 

provides ALS-related updates and resources so 

that members can stay engaged with the ALS 

community. The Beijing Oriental Rain ALS Care 

Center (ORACC) has a focus on education & 

awareness. To help improve caregiver education  

 

 

 

 

 

and prevent health complications, ORACC 

conducted training for people with ALS, and their 

families/caregivers, providing advice on 

psychological, nutritional, and communicative 

support. 

 

CONCLUSION: 

PAGs from APAC, such as MNDA, KALSA, and 

ORACC, have developed resources that adopt 

new technology, engage the community, and 

increase education and awareness. These 

initiatives can enhance the experience of people 

with ALS and their caregivers. 
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. 

INTRODUCTION: 

The PET radioligand 18F-THK5351 binds to 

monoamine oxidase B, which is expressed on 

astrocytes, and therefore 18F-THK5351 PET can 

be used to visualise astrogliosis. The aim of this 

study is to investigate the clinical utility of 18F- 

THK5351 PET in MND. 

 

METHODS: 

We recruited patients with MND fulfilling the 

Gold Coast criteria or PLS consensus diagnostic 

criteria. The 18F-THK 5351 PET study was 

conducted along with neurological and 

neuropsychological assessment using the 

Edinburgh cognitive and behavioural screen 

Japanese version (ECAS-J). 

 

RESULTS: 

A total of 41 patients (age 70.6±8.7 years) were 

enrolled. The site of onset was 14 bulbar, 11 

upper limb (UL) and 14 lower limbs (LL). 18F-

THK5351 uptake in the primary motor cortex 

(PMC) was positive in 26 patients (63.4%), who 

had a higher upper motor neuron score (10.2 vs 

2.4, p<0.001) than the negative uptake group. 

When the localisation of uptake in the PMC was 

examined, approximately half of the patients with 

bulbar or LL-onset showed a diffuse uptake. The 

remainder exhibited localised uptake in the lateral 

part of the PMC in patients with bulbar-onset and 

in the medial part in patients with LL-onset 

disease, corresponding to the facial and LL areas 

of the cortical homunculus, respectively. Patients 

with UL- onset disease showed localised uptake 

in the precentral knob or lateral part of the PMC.  

 

 

 

 

 

 

Interestingly, the percentage of PMC uptake was 

lower in the UL-onset group (27.3%) than in the 

LL-onset (85.7%, p<0.01) or bulbar-onset group 

(71.4%, p<0.05). Furthermore, 15 patients showed 

an increased uptake in the extra-motor cortex 

(EMC) with lower total ECAS scores (84.2 vs 100, 

p<0.01) and ALS- specific scores (62.9 vs 77.3, 

p<0.01), suggesting an association between 

cognitive impairment and astrogliosis in the EMC. 

 

CONCLUSION: 
18F-THK 5351 PET successfully visualised 

astrogliosis in the PMC and EMC, which 

correlated with various clinical features of MND. 
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BACKGROUND:  

Amyotrophic lateral sclerosis (ALS) is a relentlessly progressive and fatal neurodegenerative disease of the 

motor neurons. While the exact aetiology of ALS is yet to be determined, mounting evidence suggests that 

cortical hyperexcitability plays a role in the disease pathophysiology. Short interval intracortical inhibition 

(SICI) remains the most sensitive parameter for assessing cortical motor function in ALS. While an initial 

SICI value has been utilised to support a diagnosis of ALS, less is known about the change in cortical 

excitability as the disease progresses. 

 

METHODS:  

Motor cortex function was prospectively assessed in ALS patients, through serial paired- pulse threshold-

tracking transcranial magnetic stimulation assessment over >12 months. Motor evoked potentials were 

recorded from the abductor pollicis brevis. Demographic information and clinical variables were analysed. 

 

RESULTS:  

A cohort of 52 ALS patients (69.2% limb-onset) underwent longitudinal assessment of cortical motor 

function. Mean ALSFRS-R score at baseline was 39.5±1.0 denoting relatively mild clinical deficits at study 

commencement. Cortical motor dysfunction was evident at baseline, with reduction in averaged SICI when 

compared to healthy controls (p=0.004). In terms of disease trajectory, ALS patients experienced a 

significant progressive decline in averaged SICI, after 6 months (p<0.001). The decline in averaged SICI 

did not differ significantly between bulbar and limb phenotypes (n.s). The progressive change in averaged 

SICI was more robust in the dominant hemisphere, with the proportion of ALS patients who demonstrated 

a clinically abnormal averaged SICI value (<5.5%) increasing from 42.6% to 92.6%. 

 

Conclusion:  

ALS patients demonstrate progressive abnormalities in the motor cortex, evident through longitudinal 

assessment. While SICI represents a diagnostic biomarker, the progressive decline in SICI observed in the 

present series suggests a potential role in monitoring disease progression as well as the efficacy of 

therapeutic intervention. 
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INTRODUCTION:  

PrimeC, an oral combination of two well-characterized drugs in optimized doses, targets neuroinflammation, 

iron metabolism, and RNA regulation. We report the results of a randomized, placebo-controlled, double-

blind (DB) Phase 2b trial (PARADIGM; NCT05357950) evaluating PrimeC over 6 months of DB followed 

by 12 months of open label. 

 

METHODS:  

Sixty-eight participants with ALS (PALS) were randomized (2:1) to receive PrimeC or placebo for 6 months, 

with a 12-month open-label extension (OLE). Outcomes included safety, ALSFRS-R, vital capacity, and 

survival. Multiple biomarker assessments included NfL, NDE TDP-43, PGJ2, microRNA profiles, serum 

ferritin, and transferrin. 

 

RESULTS:  

PrimeC demonstrated a favorable safety and tolerability profile over 18 months. Participants originally 

randomized to PrimeC experienced a progression rate 29.2% less than original placebo participants.at 6 

months (2.23 points; 95% CI [-0.606, 5.069]; p=0.12) and by 32.8% at 18 months (7.92 points; 95% CI [1.318, 

5.038]; p=0.007). The bulbar domain showed the greatest difference (mean: 3.18 points; p=0.001). 

Those randomized to PrimeC showed reduced ferritin (p=0.05) and a trend towards increased transferrin 

(p=0.13). In the placebo group, Ferritin levels correlated with faster ALSFRS-R decline (Spearman’s rho=-

0.5, p=0.021), but not in the PrimeC arm (Spearman’s rho=0.05, p=0.761). 

Over 100 microRNA species were differentially expressed. PrimeC significantly downregulated hsa- miR-

199a-5p, a novel biomarker linked to ALS progression. Further biomarker findings will be discussed. 

 

CONCLUSION:  

The favorable safety profile, positive changes on clinical outcomes, and changes in markers of target 

engagement support further exploration in a Phase 3 trial. PARAGON ALS is a double blind, placebo 

controlled, 48-week trial that will enroll approximately 300 to 500 PALS. Primary outcome will be assess the 

joint effect on ALSFRS-R and overall survival at 48 weeks; multiple functional and biomarker outcomes 

will also be collected. The trial is scheduled to begin internationally in the 3rd quarter of 2025. 
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INTRODUCTION: 

A key pathological feature of amyotrophic lateral 

sclerosis (ALS) is the formation of cytoplasmic 

protein aggregates. The induction of autophagy 

in diseased cells is viewed as a possible 

therapeutic approach to clear the toxic build-up of 

intracellular pathological proteins associated with 

the clinical manifestations of ALS. Inhibition of 

the mammalian target of rapamycin (mTOR) 

pathway has been shown to induce autophagy, 

clear protein aggregates and provide benefits in 

mouse models of ALS. NUZ-001 (Monepantel) 

is a potent oral small molecule inhibitor of mTOR 

that is being developed for a range of 

neurodegenerative conditions and has been shown 

in preclinical studies to prevent the aggregation of 

TAR DNA-binding protein 43 (TDP-43), a key 

pathological feature of ALS. Here, we investigate 

the long-term safety, tolerability, and efficacy of 

orally administered NUZ-001 in up to 12 

evaluable subjects with ALS who previously 

completed the Phase 1 MON-2021- 001 Study 

 

METHODS: 

The Phase 1 open-label extension study was a 

multicenter study of NUZ-001 administered 

orally for a duration of 12 months to up to 12 

evaluable subjects with ALS. The following were 

assessed during the study: long-term safety and 

tolerability, efficacy (ALS Functional Rating 

Scale–Revised, ALSSQOL-R Quality of Life 

Questionnaire, Edinburgh Cognitive and 

Behavioural ALS Screen [ECAS], seated Slow 

Vital Capacity [SVC]), and biomarker measures 

(plasma and CSF neurofilament/light chain [NfL] 

and urinary p75ECD levels). 

RESULTS: 

Once daily oral administration of NUZ-001 at a 

dose of 10 mg/kg in 10 eligible patients with ALS 

over a 12-month period was well-tolerated and 

did not result in any dose-limiting toxicities. 

 

CONCLUSION: 

Preliminary assessments of NUZ-001’s 

therapeutic effect on survival and function 

(ALSFRS-R and Vital Capacity) indicate 

promise when compared to historical control 

patients from the PRO-ACT database with similar 

baseline characteristics. Encouraging functional 

data will also be presented supporting progression 

of NUZ-001 into a larger Phase 2/3 clinical study. 
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INTRODUCTION: 

Bosutinib is a selective inhibitor of the Src/c-Abl 

tyrosine kinase approved for the treatment of 

chronic myelogenous leukemia (CML), which was 

identified through induced pluripotent cell (iPSC)-

based drug repurposing as a molecularly targeted 

therapeutic candidate for ALS. This clinical trial 

evaluated the efficacy and safety of bosutinib in 

ALS patients for up to 24 weeks. 

 

METHODS: 

In this open-label, multicenter phase 2 clinical trial, 

patients with ALS received bosutinib for up to 24 

weeks. Patients were randomly assigned to a 200-

mg once-daily (QD) group or a 300-mg QD group 

of bosutinib. Primary endpoints were the change 

from baseline to week 24 in the total ALS 

Functional Rating Scale-Revised (ALSFRS-R) in 

each dose group, as well as safety. Secondary 

endpoints were the change from baseline to week 24 

in ALSFRS-R in the combined dose group. 

Efficacy was assessed with the total ALSFRS-R 

compared to the placebo arm or edaravone arm in 

edaravone Study MCI186- 19 and with ALS registry 

data from JaCALS. 

RESULTS: 

A total of 33 participants were enrolled; 26 received 

either 200 mg or 300 mg of bosutinib daily. The 

mean change from baseline in the ALSFRS-R score 

at week 24 showed a numerically smaller reduction 

in both the 200 mg and 300 mg dose group compared 

to that in the placebo group in Study MCI186-19. 

The study achieved 1 of 2 secondary endpoints for 

efficacy assessment. In an exploratory evaluation, 

comparison with the data of ALS patient registry 

(JaCALS) supported the clinical activity of 

bosutinib. No new safety signals were identified in 

ALS participants. 

 

CONCLUSION: 

This is a Phase 2 open-label clinical trial. No new 

safety concerns were identified in the 24-week 

bosutinib treatment of patients with ALS. Three 

out of four efficacy endpoints were met in the 

efficacy analysis. 
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INTRODUCTION: 

Central nervous system (CNS) glial cells provide 

critical support for immunity and neuronal health. 

Dysfunction of glial cells are well documented 

across the MND-bvFTD disease spectrum,1,2 

however the impact of glia in non-motor areas of 

the CNS, like the hypothalamus, remains 

unknown. 

 

METHODS: 

Eight hypothalamic (MND=3, bvFTD=3, bvFTD-

MND=2) and six lumbar spinal cord (MND=3, 

bvFTD-MND=3) donor tissues were sourced 

from the Sydney Brain Bank. Tissues were 

formalin-fixed paraffin embedded and processed 

using the Chromium Next GEM (10x Genomics) 

FLEX single-cell protocol. After preprocessing, 

hypothalamic cell types were predicted using the 

Human Hypomap as the reference dataset3 and 

spinal cord cell types were manually annotated 

using known marker genes. Gene ontology 

enrichment analysis between diseases were 

conducted using PANTHER v19. Terms with 

FDR-adjusted p- values less than 0.05 were 

considered significant. 

 

RESULTS: 

Gene ontology enrichment analysis shows 

contrasting enriched pathways between lumbar 

spinal cord and hypothalamic glia. In spinal cord 

astrocytes, tau (pFDR<0.01) and amyloid- beta 

(pFDR=0.03) protein binding were 

downregulated in bvFTD-MND compared to 

MND; while responses to unfolded protein 

(pFDR<0.01) and topologically-incorrect protein 

(pFDR<0.01) were downregulated in MND 

compared to bvFTD-MND. Interestingly, CNS 

myelin formation (pFDR<0.01) and myelin 

assembly (pFDR=0.04) were positively regulated 

in MND spinal cord oligodendrocytes. 

 

No significant terms were identified for spinal 

cord microglia. 

 

Significant terms were identified for 

hypothalamic microglia, but not astrocytes and 

oligodendrocytes. Terms for fatty acid elongation 

(pFDR<0.01) and lipid biosynthetic process 

(pFDR<0.01) were upregulated in MND 

microglia. Immune terms like toll-like receptor 

7 signaling (pFDR<0.01) and lymphocyte 

aggregation (pFDR<0.01) were upregulated in 

bvFTD and bvFTD-MND microglia. 

 

CONCLUSION: 

Results show contrasting roles of glia across the 

MND-bvFTD spectrum in hypothalamic and 

spinal cord tissues. Differences in enriched 

terms indicate disease-specific immune and 

metabolic shifts in the hypothalamus and 

supports a focus towards the proliferation of 

disease-associated microglia in the MND- 

bvFTD spectrum. 
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INTRODUCTION: 

Weight loss, lower BMI and malnutrition are 

associated with worse prognosis in ALS1,2. This 

study evaluated the impact of negative energy 

balance on prognosis and survival in people 

living with ALS (plwALS), and the suitability 

of current energy equations to guide weight 

management support in an Australian cohort. 

 
METHODS: 

This prospective case-control study was 

conducted from March 2016 to October 2024; 

170 patients with probable or definite ALS had 

body composition (BodPod, Cosmed), 

metabolism (REE; QuarkRMR, Cosmed), 

functional capacity (ALS- Functional Rating 

Scale-Revised) and disease progression 

assessed. Baseline measures were compared to 

data from 173 non-neurodegenerative disease 

controls. Participants with ALS were then 

categorised based on Global Leadership 

Initiative on Malnutrition (GLIM)3 weight loss 

criteria; stable (<0%), minor loss (0- 5%) or 

major loss (>5%). Changes in body 

composition, progression, and survival were 

compared across these groups. Eighty-two 

plwALS provided 3-Day-Food- Diaries at 

baseline to calculate energy intake (Xyris 

FoodWorks10). Daily estimated energy 

requirements (EER), calculated from 13 

equations used in ALS, were compared to daily 

estimated energy intake (EEI) and accuracy to 

predict weight status. 
 

 

 

 

 

 

 

 

RESULTS: 

Initial weight loss (>5%) was associated with 

greater loss of weight and fat free mass over time 

(p=0.01), faster functional decline (ALSFRS-R 

scores, p=0.01) and increased risk of earlier death 

(32.914.0 vs 57.633.0 months, p<0.001). No 

EER equation performed well; however, equations 

incorporating body composition and ALS-validated 

activity levels predicted weight status more 

accurately (32% vs 17%). Adjusting for higher 

ideal body weight improved accuracy to predict 

major weight loss (60%; range 0-60%). 

 
CONCLUSION: 

Weight loss, suggesting insufficient calorie intake, 

is associated with worse prognosis in an Australian 

ALS cohort. Current equations for predicting 

weight status have limited accuracy. Incorporating 

disease specific activity, injury factors and altered 

metabolic demands into energy equations may help 

prevent malnutrition and promote weight 

maintenance in plwALS. 
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INTRODUCTION: 

Forced vital capacity (FVC) is a standard 

measure of respiratory function in amyotrophic 

lateral sclerosis (ALS) but has some limitations, 

particularly for patients with bulbar 

impairment. This study aimed to investigate the 

prognostic value of deep learning-based chest 

computed tomography (CT)-derived respiratory 

parameters in ALS progression and survival. 

 

METHODS: 

This retrospective study included ALS patients 

diagnosed between January 2010 and July 2023 

who underwent chest CT at a single tertiary 

hospital. Deep learning-based software 

measured lung and respiratory muscle volume, 

normalized for height as lung volume index 

(LVI) and respiratory muscle index (RMI). 

Logistic regression assessed the parameter 

changes across King’s clinical stages. 

Tracheostomy-free survival was evaluated 

using Cox regression and time-dependent 

receiver operating characteristic (ROC) 

analyses. Measured FVC was predicted by a 

Gaussian process regressor (GPR) model with 

lung volume, respiratory muscle volume, age, 

and sex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

The study included 261 subjects (mean age 65.2 

± 11.9 years; 59.8% male). Both the LVI and 

RMI declined according to King’s stage (p < 

0.001 for both). High LVI and RMI groups 

showed better survival (all p < 0.001). After 

adjusting for covariates, both LVI (hazard ratio 

[HR] 0.998, 95% confidence interval [CI] 

0.996–1.000, p = 0.021) and RMI (HR 0.992, 

95% CI 0.988–0.996, p < 0.001) were identified 

as independent prognostic factors for survival. 

In subgroup with bulbar impairment, both LVI 

(HR 0.998, 95% CI 0.996–1.000; p = 0.029) and 

RMI (HR 0.991, 95% CI 0.987–0.996; p < 

0.001) were independent prognostic factors, 

while FVC was not. Time-dependent ROC 

showed no significant differences between LVI, 

RMI, and FVC for survival prediction. The GPR 

model estimated FVC with approximately 9% 

error. 

 

CONCLUSION: 

Chest CT-derived metrics, LVI and RMI, 

reliably reflect ALS progression, enable FVC 

prediction, and support assessment in patients 

with limited respiratory function testing. 

 

REFERENCES: 

1. Choi SJ et al., The 43rd Annual Meeting of the 

Korean Neurological Association, 2024. 
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AMPLIFYING THE LIVED EXPERIENCE OF MND VOICE IN AUSTRALIA 

1Labra J; Camden P; Malpress K; 2Yap MY; Sklavenitis L; Simpson J. 
1MND Australia, 20 Bradley St, Woden, Australian Capital Territory, Australia, 2FightMND, PO Box 3073 Burnley North, 

Victoria, Australia. 

 

INTRODUCTION: 

The value and importance of engaging people 

with lived experience (PLEx) in activities related 

to their condition; and recognising them as equal 

partners in healthcare and research collaborations, 

are well-established.1-6 

 

Historically, MND PLEx representation in 

Australia was inconsistent, lacking national 

cohesion and resulting in varying outcomes. 

There was a clear need for more structured 

pathways to connect professionals with PLEx, 

ensuring more meaningful and impactful 

engagement. 

 

METHODS: 

A Steering Committee with equal representation 

from MND Australia (MNDA) and PLEx was 

established. The initial concept of a small ‘PLEx 

advisory group’ evolved into a larger, inclusive 

‘network’, co-designed with key MND 

community stakeholders. 

 

RESULTS: 

The National MND Lived Experience Network 

(LEN) was launched in June 2024 to facilitate 

bidirectional engagement between PLEx and 

professionals, on topics related to care, advocacy, 

and research. This innovative design sets it apart 

from other MND lived experience models, which 

typically focus only on research. 

 

Within the first six months, 143 PLEx registered 

with the LEN across Australia. Members include: 

living with MND (35%), former carers (42%), 

current carers (17%) and gene carriers (6%). 

 

Since September 2024, a variety of professional 

groups have submitted >30 engagement requests, 

with 46% of members participating in one or more 

activities. This has resulted in >185 instances of 

lived experience voices being heard, 

 

believed to be (anecdotally) a significant 

increase. 

Program evaluation is positive, indicating: 

▪ strengthened PLEx/ professional 

relationships 

▪ increased PLEx empowerment 

▪ valued PLEx input in professional 

activities 

▪ a shift in MNDA (ie. peak body) 

processes to enhance lived experience 

representation in core business. 

 

CONCLUSION: 

The Australian LEN showcases an innovative 

model that fosters bidirectional engagement 

between professionals and PLEx at a national 

level. Early outcomes suggest the model is 

making a positive impact, amplifying the lived 

experience of MND voices across Australia. 

 

REFERENCES: 
1. Musson LS, McDermott CJ & Hobson EV 

(2019) Exploring patient and public involvement in 

motor neuron disease research. Amyotrophic Lateral 

Sclerosis and Frontotemporal Degeneration, 20:7- 

8, 511-520, DOI: 10.1080/21678421.2019.1643373 

2. Snowball et al. Engagement of people with lived 

experience of dementia advisory group and cross- 

cutting program: reflections on the first year. 

Research Involvement and Engagement (2022) 8:28 

https://doi.org/10.1186/s40900-022-00359-5 

3. Wiles LK, Kay D, Luker JA, Worley A, Austin J, 

Ball A, et al. (2022) Consumer engagement in health 

care policy, research and services: A systematic 

review and meta-analysis of methods and effects. 

PLoS ONE 17(1): e0261808. 

https://doi.org/10.1371/journal.pone.0261808 

4. Consumer and community engagement: A review of 

the literature (2012). Published by the Centre for 

Clinical Governance Research, Australian Institute of 

Health Innovation, Faculty of Medicine, University 

of NSW and the Agency for Clinical Innovation, 

NSW. 
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INTRODUCTION: 

Voice is integral to a person’s self-identity and 

communication is fundamental for social 

relationships. Dysarthria is among the most 

common symptoms of Amyotrophic Lateral 

Sclerosis (ALS)/ Motor Neuron Disease 

(ALS/MND) for people living with the disease 

(PALS). It is characterized by difficulty in 

articulation and intelligibility of speech. Voice 

Preservation (VP) technologies involve recording 

samples of a person’s speech to preserve their 

natural voice from which a synthetic voice can be 

created with the aim of enhancing quality of life. 

Voice banking, however, has high costs and is 

available in relatively few languages resulting in 

limited access. The International Alliance of 

ALS/MND Associations led a pilot project in 

Colombia, working with PALS and their 

caregivers to understand how to deliver a 

communication solution that is accessible, 

affordable, and capable of replication across the 

Global South. 

 

METHODS: 

Through a collaboration between the National 

University Hospital (HUN), the Colombian 

Association of Amyotrophic Lateral Sclerosis 

(ACELA), and the Alliance, the project has 

delivered a pilot involving 12 PALS. Engaging 

a Speech Language Therapist, the process 

involved user selection, clinical assessment to 

establish a baseline, introduction to voice banking 

and subsequent creation of synthetic voices. 

Devices were provided to each participant to 

enable assessment of their synthetic voices 

through augmentative alternative 

communication. 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

The project developed a range of artefacts to be 

shared with the global community ranging from 

introductory materials through to step-by-step 

guides on using communication devices. The initial 

feedback from the participants is 

overwhelmingly positive. A key finding has been 

the importance of providing awareness and training 

in the use of the technology and ensuring an 

equitable value exchange between the technology 

provider and the community to establish a 

sustainable framework. 

 

CONCLUSION: 

We aim to apply the learnings and insights from this 

pilot to other low- and middle-income countries. 
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INTRODUCTION: 

Assistive technology is used in motor neuron 

disease (MND) to aid breathing, communication 

and daily living, aiding quality of life. There has 

been little research to date about access to, use of 

and perspectives about assistive technology for 

people with MND (pwMND) in New Zealand. 

 

Aim: To ascertain usage of assistive technology 

including non-invasive ventilation, 

communication aids and mobility aids by 

pwMND in New Zealand and how this varies by 

location. To describe challenges to access and 

reasons for non-use of these items by people who 

may benefit from it. 

 

METHODS: 

PwMND were invited to complete a three-part 

survey (informed by literature and co-designed 

with those with lived experience). Surveys could 

be completed online (Qualtrics), on paper or by 

telephone interview. PwMND were recruited 

through Motor Neurone Disease New Zealand, 

the MND Patient Registry, social media and 

word of mouth. Descriptive statistics were used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

The survey is still in the field stage with the deadline 

of 16 April and 47 online responses (12% of the 

estimated MND population in NZ) received within 

the first 5 days. 

 

Results will be available by 1 May. These will 

include number of participants and their 

demographics; proportion completing the survey 

online, on paper or by telephone. 

 

For non-invasive ventilation, power wheelchairs 

and other mobility devices, and communication 

devices the following will be reported: proportion 

using and challenges with the equipment including 

challenges with access. Access will be analysed by 

location (urban versus rural), age and progression 

rate. 

 

CONCLUSION: 

The final results and conclusion will be reported in 

early May. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

devastating neurodegenerative disease, 

underscoring the need for reliable biomarkers to 

predict its progression and prognosis.1 While 

serum neurofilament light chain (NfL) is widely 

recognized as an ALS biomarker,2 its limited 

specificity necessitates the identification of 

additional biomarkers. This study investigates 

the potential of serum glial fibrillary acidic 

protein (GFAP) and brain-derived neurotrophic 

factor (BDNF) as complementary biomarkers 

for ALS. 

 

METHODS: 

Serum levels of NfL, GFAP, and BDNF were 

quantified using ultrasensitive single-molecule 

array (SIMOA) assays in two independent ALS 

cohorts from Asan Medical Center (AMC, 

n=65) and Kyungpook National University 

Chilgok Hospital (KNUH, n=53), along with 15 

healthy controls. The diagnostic performance of 

each biomarker was assessed using receiver 

operating characteristic (ROC) curve analysis. 

Correlations between biomarker levels, ALS 

Functional Rating Scale-Revised (ALSFRS-R) 

scores, and disease progression rates were 

examined. Survival analysis was conducted 

using Cox regression and Kaplan-Meier 

methods. 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Serum levels of NfL, GFAP, and BDNF 

distinguished ALS patients from controls, with 

area under the ROC curve (AUC) values of 0.969, 

0.613, and 0.875, respectively. NfL and GFAP 

levels increased significantly with advancing 

King’s stage (NfL: τ=0.226, p=0.011; GFAP: 

τ=0.160, p=0.023). Baseline serum NfL 

correlated with disease progression rate (r=0.309, 

p=0.001), whereas GFAP and BDNF did not. 

Notably, GFAP emerged as an independent 

predictor of survival, with patients in the highest 

GFAP quartile exhibiting a mortality hazard ratio 

of 7.473 (95% CI: 2.238–24.957, p=0.001) in 

advanced-stage ALS (King’s stage 3–4). 

 

CONCLUSION: 

Serum GFAP may serve as a prognostic 

biomarker for survival in advanced ALS, while 

serum NfL reflects disease progression rate. 

These findings highlight the potential utility of 

combining multiple biomarkers to enhance 

prognostication and clinical management of ALS. 

 

REFERENCES: 

McMackin R, Bede P, Ingre C, Malaspina A, 

Hardiman O. Biomarkers in amyotrophic lateral 

sclerosis: current status and future prospects. 

Nature Reviews Neurology 2023;19:754-768. 

Lu C-H, Macdonald-Wallis C, Gray E, et al. 

Neurofilament light chain. Neurology 

2015;84:2247-2257. 
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INTRODUCTION:  

Amyotrophic Lateral Sclerosis (ALS) is a progressive neurodegenerative disorder with a short lifespan of 

average of 3 to 5 years. Telomeres, protective caps of chromosomes, shorten with age and serve as aging 

biomarkers [1]. Genetic studies suggest that increased telomere length was associated with lower risk of ALS 

[2]. This study aims to assess biological age through telomere length, in relation to the chronological age, 

thereby evaluating aging in ALS patients. 

 

METHODS: 

This cross-sectional observational study includes a total of 20 participants (7 males, 13 females) aged between 

32 to 70 years with clinical definite or probable ALS diagnosed as per El Escorial criteria. Patients with 

muscular atrophy due to other causes, primary lateral sclerosis, progressive bulbar palsy or chronic 

inflammatory neuropathies were excluded. A genetic test measured the telomere length which provided the 

biological age for each patient. The difference between the chronological and biological age was calculated 

for each patient. Also, mean chronological and biological age was estimated for the whole group. 

 

RESULTS: 

The sample included 20 ALS patients of which 7 were males and 13 were females. All patients showed higher 

biological age than their chronological age. The chronological age range was 32 to 70 years, and the biological 

age range was 40 to 82 years. The mean chronological age was 51.70 ± 10 years, and the mean biological age 

was 62.85 ± 10.4 years. The mean telomere length was 6.8 ± 1.3 kbp. Difference between the mean 

chronological and biological age was 11.15 years. 

 

CONCLUSION: 

The study suggests that ALS patients have much higher biological age than their chronological age due to 

short telomere length. Telomere shortening may play a key role, highlighting the need for further research on 

aging in ALS patients. 

 

REFERENCES: 

1. Rossiello, F., Jurk, D., Passos, J.F. et al. Telomere dysfunction in ageing and age-related diseases. Nat 

Cell Biol 24, 135–147 (2022). https://doi.org/10.1038/s41556-022-00842-x 

2. Zhang, R., Ban, H., Li, J., et al. (2021). Leukocyte telomere length and amyotroperal sclerosis: A 

Mendelian randomization study. Orphanet hic latJournal of Rare Diseases, 16, 142. 

https://doi.org/10.1186/s13023-021- 02135-2 
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INTRODUCTION: 

ALS (Amyotrophic Lateral Sclerosis) is a 

neurodegenerative disease involving spinal cord 

cells, brainstem nuclei, and pyramidal tracts, 

causing upper and lower motor neuron damage. 

Patients typically die within 3-5 years post- 

diagnosis [1]. Neuroinflammation is a key 

hallmark and therapeutic target in ALS [2]. ALS 

patients have persistent peripheral inflammation 

that may worsen neurodegeneration [3]. CD4+ 

T cells are critical. We hypothesize that CXCR4 

expression in CD4+ T cells links to their 

phenotypic shift and ALS progression. We 

measured CXCR4 changes in peripheral CD4+ T 

cell subsets using flow cytometry. 

 

METHODS: 

This study recruited 130 participants, including 

90 ALS patients and 40 healthy controls, from 

Union Hospital of Fujian Medical University 

between December 2023 and February 2025. ALS 

diagnosis was based on the revised El Escorial 

criteria. The study was approved by the Ethics 

Committee, and written informed consent was 

obtained. Peripheral blood samples were analyzed 

using flow cytometry with a BD FACSCelestaTM 

cytometer and FlowJo VX software. Statistical 

analyses were performed using Mann-Whitney 

tests, and software including GraphPad Prism 

version 8 and R version 4.2.2. 

 

RESULTS: 

In our study, we observed that CXCR4 is highly 

expressed in peripheral CD4+ T cells from ALS 

patients. To further investigate this phenomenon, 

we measured the expression of CXCR4 in 

peripheral CD4+ T cells from both ALS patients 

and healthy controls (HCs). The results showed 

that, compared with the healthy control group, the 

proportion of CD4+ CXCR4+ T cells was 

significantly increased in the ALS cohort (P < 

0.001). More importantly, we found a significant 

increase in the proportion of CXCR4+ population  

 

 

 

 

 

within the central memory T cell (Tcm) subset in 

the ALS group (P<0.001). 

We evaluated the diagnostic potential of CD4+ 

CXCR4+ T cells and CXCR4+ Tcm cells using 

ROC analysis. The results showed that CD4+ 

CXCR4+ T cells have moderate diagnostic 

capability(AUC=0.7607,CI=0.67-0.85,P<0.001), 

while CXCR4+ Tcm cells exhibit higher accuracy 

(AUC=0.9004, CI:0.82-0.97, P<0.001). 

Both markers may serve as potential biomarkers for 

ALS, with CXCR4+ Tcm cells showing particularly 

high diagnostic value. 

 

CONCLUSION: 

While the pathogenesis of ALS is multifactorial, our 

study has revealed a significant increase in the 

proportion of CD4+ CXCR4+ T cells and CXCR4+ 

Tcm cells in ALS patients, which may be closely 

related to disease progression. Notably, the high 

diagnostic accuracy of CXCR4+ Tcm cells 

(AUC=0.9004) suggests their potential as a 

biomarker for ALS. However, this finding is only 

preliminary, and further validations in larger cohorts 

will be needed to explore their role in the 

pathogenesis of ALS. Nonetheless, targeting 

CXCR4 or modulating the activity of these T cells 

may offer new therapeutic insights for slowing 

ALS progression. 

 

REFERENCES: 

[1]  S. A. Goutman et al., “Recent advances in the 
diagnosis and prognosis of amyotrophic lateral 
sclerosis,” Lancet Neurol., vol. 21, no. 5, pp. 480–
493, May 2022. 

[2] K. G. Hooten et al., “Protective and Toxic 

Neuroinflammation in Amyotrophic Lateral 

Sclerosis,” Neurotherapeutics, vol. 12, no. 2, pp. 

364–375, Apr. 2015. 

[3] C. Cui et al., “Correlation between leukocyte 

phenotypes and prognosis of amyotrophic lateral 

sclerosis,” eLife, vol. 11, p. e74065, Mar. 2022. 
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SPHINGOSINE-1-PHOSPHATE AS A PREDICTOR OF NEUROLOGICAL 

DETERIORATION IN SPINAL BULBAR MUSCULAR ATROPHY 
 

Park Jinsung 

Kyungpook National University Chilgok Hospital 
 

 

BACKGROUND AND OBJECTIVES:  

Spinal and bulbar muscular atrophy (SBMA) is a genetic motor neuron disease that show slowly 

progressive muscular weakness and atrophy, caused by increased CAG repeats in the exon 1 of the 

androgen receptor gene. There are clinical markers that are used to predict neurological deterioration but 

the lack of quantitative biomarkers limits the sensitive evaluation. This study aimed to identify potential 

biomarkers associated with SBMA progression. 

 

METHODS:  

Plasma samples from 21 SBMA patients were collected at baseline and 3-4 years post- diagnosis, were 

employed to untargeted and targeted metabolomics using liquid chromatography-mass spectrometry. The 

levels of identified metabolites were further analyzed in relation to the rate of disease progression, which 

was defined by changes in ALSFRS-R scores during the follow-up period. 

 

RESULTS:  

Plasma S1P concentrations emerged as a promising marker for diagnosing and monitoring SBMA 

progression, as identified through targeted and untargeted metabolomics. Plasma S1P levels showed a 

significant decrease over the follow-up period in the fast progression group, defined by ALSFRS-R 

changes greater than -3 points. Additionally, follow-up S1P concentrations showed positive correlations 

with ALSFRS-R that showed negative correlation with serum creatine kinase levels. 

 

CONCLUSION:  

Plasma S1P showed a promising diagnostic marker for SBMA. Despite the inherent variability in S1P 

levels requiring careful interpretation, it might be a novel marker reflecting neurological progression. 

More studies are needed to understand the underlying patho-mechanism of S1P and its regulation in 

SBMA, to strengthen the validity of these findings. 

User
Rectangle



 

Clinical 

C-P-B005 

 

USE OF ELECTRONIC NOSE TECHNOLOGY IN DIAGNOSIS AND 
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Prof Pamela McCombe UQCCR, Neurologist The Royal Brisbane & Women’s Hospital, Queensland 

 

Co-Investigators 

A/Prof Robert Henderson Neurologist, RBWH 

Dr David Fielding – Head of Respiratory Medicine, RBWH Prof Xue Li – School of IT & Engineering, UQ 

Dr Tony Chen – Faculty of Sciences, Engineering and IT, University of Adelaide 

 

INTRODUCTION:  

Metabolic biomarkers have been widely studied in amyotrophic lateral sclerosis (ALS) (1). Exhaled 

volatile organic compounds (VOCs), can be detected using the electronic nose (e-Nose) device, and 

associated with many diseases (1, 2) . There has been one small case-control e-Nose study showing a 

difference in ALS (3). At this stage, the usefulness and importance of this finding is unknown. We will 

therefore perform a larger case-control study VOCs in ALS patients in RBWH. 

 

METHODS:  

ALS subjects from the RBWH MND Clinic. Health controls. Exclusions: malignancy, exacerbation of 

COPD, poorly controlled diabetes, and hyper/hypothyroidism. The Cyranose e-Nose device standardised 

operating procedures were used, including collection and analysis of 1 litre exhaled air. The PC-ENose 

software, performs principal component analysis (PCA): ALS vs controls. ALS cohort analysis: sex, region 

of onset, disease type and family history ALS. Qualitative analysis of VOC smell printing was used show 

metabolic categories of VOCs related to sensors: ALS vs controls. 

 

PRELIMINARY RESULTS: 

To date (21st February 2025), 34 valid e-Nose samples have been collected – 18 ALS (8 male) and 16 

control (9 male) subjects. PCA shows a significant difference in Euclidean distance between ALS and controls 

(p = 0.0356). Further PCA in the ALS cohort: there was no significant difference by sex, region of onset, 

disease type, and family history. Smell print shows higher sensor 5 resistance in ALS, which would be 

consistent with higher lipid metabolism vs controls (4) 

 

DISCUSSION:  

There is good preliminary data to suggest e-Nose is a valid, non-invasive, metabolic biomarker in ALS. 

Further subject data will continue to be gathered support, with an aim for serial measurements, to help 

support the e-Nose as a diagnostic and prognostic biomarker in ALS. 

 

REFERENCES: 
1. Steyn FJ et al. Hypermetabolism in ALS is associated with a greater functional decline and shorter survival. Neurodegeneration. 2018; 89: 

1016-1023 

2. Farraia MV et al. The electronic nose technology in clinical diagnosis: A systematic review. Porto Biomed J. 2019;4(4):e42-e 

3. Fielding D et al. Volatile organic compound breath testing detects in-situ squamous cell carcinoma of bronchial and laryngeal regions and 

shows distinct profiles of each tumour. J Breath Res. 2020;14(4):046013. 

4. Dragonieri S, Quaranta VN, Carratu P, Ranieri T, Marra L, D'Alba G, et al. An electronic nose may sniff out amyotrophic lateral sclerosis. 

Respir Physiol Neurobiol. 2016;232:22-5. 

5. Doty AC et al. Assessment of the Portable C-320 Electronic Nose for Discrimination of Nine Insectivorous Bat Specials – Implications for 

Monitoring White-nose Syndrome. Biosensors. 2020; 10 (12): 1-26. 
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INTRODUCTION: 

Transthyretin (TTR) is known to promote neurite 

outgrowth[1] and axonal transport[2], while also 

exerting neuroprotective effects in Alzheimer’s 

disease (AD) by inhibiting amyloid-beta (Aβ) 

aggregation[3] and facilitating its clearance[4]. 

Emerging evidence suggests that TTR may also 

play a protective role in TDP-43 

proteinopathies[5]. This study aims to investigate 

serum TTR levels in amyotrophic lateral sclerosis 

(ALS) patients and explore its associations with 

clinical characteristics and prognosis. 

 

METHODS: 

We enrolled 611 ALS patients diagnosed as 

possible, probable, or definite ALS at Peking 

University Third Hospital from 2018 to 2024, 

along with 346 controls, including individuals 

with peripheral neuropathy (n=100), central 

nervous system (CNS) infections (n=29), CNS 

autoimmune diseases (n=86), cerebrovascular 

diseases (n=62), Parkinson’s syndrome (n=50), 

and AD (n=19). Serum TTR levels were 

quantified using immunoturbidimetry, and serum 

neurofilament light chain (NFL) levels were 

measured via digital single-molecule 

immunoassay. Clinical data, including sex, age, 

disease duration, ALS Functional Rating Scale- 

Revised (ALSFRS-R) scores, King’s Clinical 

Staging System (KCSS) stages, cerebrospinal 

fluid (CSF) protein levels, and the CSF/serum 

albumin ratio (Qalb), were collected for analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

(1) Serum TTR levels were significantly elevated in 

ALS patients compared to controls, with males 

exhibiting higher levels than females (p<0.0001). 

(2) Patients with flail arm syndrome, flail leg 

syndrome, or monomelic atrophy—characterized 

by slower disease progression—had significantly 

lower TTR levels than those with classical ALS 

(p=0.011). Correlation analyses showed significant 

associations between TTR levels and age (p=0.015) 

as well as BMI (p=0.000). After adjusting for BMI, 

partial correlation analysis revealed positive 

correlations between TTR and NFL (p=0.004), 

ALSFRS-R scores (p=0.038), Qalb (p=0.023), and 

CSF protein levels (p=0.027). In patients within two 

years of disease onset, TTR was negatively 

correlated with disease progression rate (ΔFS) 

(p=0.043). Notably, in patients younger than 45 

years, TTR exhibited the strongest positive 

correlation with NFL (R²=0.149, p=0.0028). TTR 

levels were also significantly associated with 

absolute neutrophil count (p=0.019), absolute 

lymphocyte count (p=0.0079), and erythrocyte 

sedimentation rate (ESR) (p<0.0001). (3) Kaplan–

Meier survival analysis demonstrated that, within 

two years of disease onset, younger patients (<45 

years) with higher TTR levels exhibited 

significantly shorter survival times (p=0.017). 

 

CONCLUSION: 

Serum TTR levels in ALS exhibit dynamic changes 

associated with disease progression. While TTR is 

positively correlated with markers of 

neurodegeneration, its early-stage relationship with 

disease progression suggests a potential 

compensatory or stress-related response. However, 

this response appears insufficient to alter disease 

trajectory. Further research is needed to clarify the 

role of TTR in ALS pathophysiology. 
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INTRODUCTION: 

Suffering is a complex, multidimensional 

experience for people living with Amyotrophic 

Lateral Sclerosis (PLWALS), encompassing 

psychological, physiological, social, and spiritual 

distress when they have exhausted their coping 

resources for perceived loss. While 

multidisciplinary clinics have been shown to 

improve quality of life, less attention has been 

given to the specific details of their suffering. 

Here, we report the experience of a patient with 

ALS who exhibited a range of psychological and 

emotional distress in her journey. 

 

CASE DISCUSSION: 

A 42-year-old mother, diagnosed ALS at the peak 

of her career. She was initially in denial, 

challenging the diagnosis in the hopes of a 

misdiagnosis. Over six months, she experienced a 

rapid deterioration with ALS Functional Rating 

Scale (ALSFRS) dropping from 42 to 15. She lost 

strength, ability to swallow safely and speech 

gradually incomprehensible. Denial was replaced 

by fear and anxiety of what was to come, 

necessitating admission to the palliative unit. Her 

hope was rekindled upon learning about artificial 

feeding and ventilation, and whilst non-invasive 

ventilation helped alleviate symptoms, a feeding 

tube was not tolerated. 

 

There was despair in experiencing constant 

breathlessness as well as losing the ability to 

enjoy the simple pleasures such as eating, further 

enhancing her suffering. Psychological and 

spiritual support, including cognitive behavioural 

therapy, antidepressants, and spiritual 

interventions, were provided. After three weeks, 

she was able to overcome her anxiety and gained 

confidence to return home with support from her 

family and community hospice. 

CONCLUSION: 

Whilst the loss of functional abilities in PLWALS is 

clearly apparent, their suffering is often overlooked 

resulting in considerable distress. Addressing the 

psychological and existential aspects of suffering 

through personalised, compassionate care is crucial. 

Interventions aimed at transforming the 

psychological processes of suffering from an early 

stage of diagnosis may provide a more sustained 

effect in reducing the suffering of PLWALS. 
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INTRODUCTION: 

Constipation is one of the most common 

symptoms encountered by people with MND.1,2,3 

However, there has been little research conducted 

on constipation in MND.2 Constipation not only 

causes pain but is also associated with anxiety and 

depression in people with MND, affecting quality 

of life (QoL).2 Improved management of 

constipation will increase QoL. The aim of this 

study is to assess the prevalence and treatment of 

constipation in Australians with MND as well as 

its impact on QoL. 

 

METHODS: 

An on-line survey of Lived Experience Network 

(LEN) members will be conducted using a short 

questionnaire consisting of 12 questions 

regarding Rome criteria for functional 

constipation, oral and other treatments used for 

constipation, and impact of constipation on QoL. 

The LEN members to be surveyed comprise 

active and past carers as well as people living 

with MND. 

 

RESULTS: 

Based on the few international studies previously 

conducted, it is expected that approximately 50% 

of Australians with MND will report being 

troubled with constipation. This poster will report 

the results of this preliminary national survey. 

 

CONCLUSION: 

This survey of LEN members will provide 

preliminary data regarding constipation in MND 

in a quick, efficient manner, prior to conducting 

an in-depth longitudinal study of constipation in 

people with MND using data collected by the 15 

Australian clinics in the MiNDAUS registry. 
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INTRODUCTION:  

Current clinical assessment methods in ALS, such as the ALSFRS-R, lack sensitivity to subtle speech changes 

and fail to capture the complex relationship between dysarthria progression and its psychosocial impact. While 

this limitation is recognized, few studies have explored how acoustic analysis combined with patient- reported 

outcomes could provide a more comprehensive understanding of dysarthria progression in ALS over time. 

 

METHODS:  

This longitudinal study investigated a cohort of ALS participants using a novel integrated assessment 

framework. Participants underwent bi-monthly assessments over an 8-month period via a telehealth platform 

with audio capture functionality. The protocol analysed three complementary data streams: automated acoustic 

parameters from connected speech, patient-reported measures of communication experience, and standard 

clinical assessment indices (i.e., speech subscore of ALSFRS-R).This multidimensional approach aimed to 

address the limitations of conventional scalar measures and capture the nuanced relationship between 

objective speech deterioration and patient reported experience of communicative functioning and dysarthria 

burden. 

 

RESULTS:  

Preliminary analysis suggests that integrating automated acoustic biomarkers with patient-reported outcomes 

reveals patterns of change not captured by traditional assessment scales. Specific speech parameters and 

dysarthria-related functional and psychosocial metrics demonstrated sensitivity to change before conventional 

clinical measures detected decline. 

 

CONCLUSION:  

This study challenges the conventional single-domain approach to bulbar assessment in ALS by 

demonstrating the value of combining automated speech analysis with patient-reported experiences of 

dysarthria. The high-frequency longitudinal monitoring approach enabled detection of subtle speech changes 

that preceded observable clinical decline. It also provides valuable data on disease and clinical outcome 

assessment stability. This novel approach has implications for both clinical trials and routine monitoring, 

offering a more comprehensive, sensitive, and telehealth-compatible method for tracking speech changes in 

ALS. 
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INTRODUCTION:  

The use of non-invasive assisted ventilation (NIV) improves quality of life and survival in selected patients 

with respiratory failure from Motor Neurone Disease (MND). A small percentage of these patients who are 

ventilator-dependent later request to have NIV withdrawn, because the burdens outweigh the benefits for 

them. However, there are currently no uniform guidelines for safe and effective withdrawal of assisted 

ventilation. 

 

 

REPORT:  

We report three Case Studies of NIV withdrawal in patients with MND in our Palliative Care Unit. All three 

patients were commenced on a Syringe Driver with morphine, midazolam and levomepromazine in 

preparation of the NIV withdrawal. Stat doses of morphine and midazolam were given prior to the 

commencement of weaning of the NIV, which was managed by the Respiratory Clinical Nurse Consultant. 

Extra prn doses were also available should the patient exhibit any signs of distress during the process. All three 

patients died peacefully within an hour of commencement of NIV withdrawal (19-58minutes). 

 

 

CONCLUSION:  

NIV withdrawal in patients with MND can be safely and effectively carried out. Communication and support 

of the patient’s family are also important parts of the process. However, current practices vary, and uniform 

Practice Guidelines would be invaluable. 
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BACKGROUND 

The optimization of quality of life (QOL) is an important goal of care for people living with ALS (PALS) in 

the absence of curative treatment. The ALSSQOL-SF has been developed and validated to measure QOL 

across the biopsychosocial and spiritual domains in the specific context of ALS. It has been translated and 

validated in several languages, however its applicability in the context of the multicultural, multiethnic 

Malaysian population has not yet been investigated. 

 

METHODS 

The QOL of 21 patients was measured using either the original English version or a translation into the Malay 

language. PALS were instructed to share their thoughts while completing the instrument in the manner of a 

“think aloud” process as commonly used in cognitive interviewing (CI) methodology. We evaluated how 

participants interpreted the questions and chose their answers. 

Interviews were transcribed and thematically analysed. 

 

RESULTS 

The quantitative survey responses were comparable to those from previous validation studies, scoring lowest 

(worst) in the domain of “physical symptoms” and highest (best) in the domain of “interaction with people and 

environment”. Language and cultural factors affected the interpretation and responses to questionnaire items. 

Items related to spirituality posed some difficulties in interpretation and the topic of intimacy was perceived 

of variable relevance. 

 

CONCLUSION 

This study highlights the relevance of cultural and language-related factors in measuring QOL based on a 

questionnaire initially developed in a different (European/North American) context. Cultural factors affect 

experiences of suffering in ALS and this needs to be considered when considering the suitability of a QOL 

instrument across different cultures. Additionally, domains of QOL are often differentially weighted, in 

particular the importance of intimacy. 

The process of completing a questionnaire can be burdensome and uncomfortable when it involves confronting 

the emotional distress of progressive disease. On the other hand, it can be perceived as beneficial if it serves 

to direct care in order to reflect individual preferences. 

mailto:david.capelle@um.edu.my
User
Rectangle



 

Clinical 

C-P-CM006 

 

EFFECT OF A BRIEF MINDFULNESS INTERVENTION ON THE EMOTION 

AND QUALITY OF LIFE OF PATIENTS WITH AMYOTROPHIC LATERAL 

SCLEROSIS 
1Xin Huang†,1Guanghao Hou†, 2Hui Li, 1Tielun Yin, 1Hong Liu, 1Yanjing Yang, 1Linna Bai,1Wenxia Ban, 1Jiaying Zhang, 

1Ruixue Zhang, 1,3,4#Dongsheng Fan, 1,3,4#Shan Ye 

1. Department of Neurology, Peking University Third Hospital, Beijing, China. 

2. Department of Psychiatry, Peking University Sixth Hospital, Beijing, China. 

3. Key Laboratory for Neuroscience, National Health Commission/Ministry of Education, Peking University, Beijing, China. 

4. Beijing Key Laboratory of Biomarker and Translational Research in Neurodegenerative Diseases, Beijing, China. 

 

INTRODUCTION: 

Amyotrophic lateral sclerosis(ALS) is a rapidly 

progressive neurodegenerative disorder without 

effective treatments1. 25%-41% of ALS patients 

experienced neuropsychiatric disorders2-4. In 

addition, it has been observed in clinical practice 

that patients with ALS often experience a storm 

phase of mental breakdown at the time of disease 

diagnosis. To help patients get through this 

period, we designed a brief mindfulness 

intervention program for individuals who have 

recently been diagnosed with ALS. This study 

aims to investigate the impact of the brief 

mindfulness intervention on emotional well- 

being and QOL. 

 

METHODS: 

This prospective intervention study enrolled 

patients who had newly been diagnosed with 

ALS at Peking University Third Hospital. 

Participants were instructed to engage in a daily 

20-minute audio-guided mindfulness training 

program for two weeks, including breathing 

awareness, body scan, and meditation. The 

effectiveness of the interventions was evaluated 

using several scales including PHQ-9, HAMD- 

17, HAMA, CPSS, ALSAQ40, ESS, PSQI, and 

ZBI. The scores before and after the intervention 

were compared by SPSS. 

 

RESULTS: 

Ninety-one patients (aged 54.15(10.10) years, 52 

males [56.5%]) were finally enrolled in the 

analysis. ALSAQ40 scores(t=2.84, P=0.006*) 

and ESS(Z=2.09, P=0.036*) significantly 

decreased following a 2-week mindfulness 

intervention compared to baseline. Depression 

levels, as measured by PHQ-9 and HAMD-17,  

 

 

 

 

were significantly reduced in ALS patients 

diagnosed with depression. Additionally, stress 

levels, QOL, and caregiver burden were 

significantly improved in other ALS patients. 

Improvements in QOL were associated with the 

duration of diagnostic delay. 

 

CONCLUSION: 

Our study indicated that a brief mindfulness 

intervention lasting two weeks could significantly 

reduce negative emotions, such as depression and 

stress, while also improving the QOL for ALS 

patients. Brief mindfulness interventions are 

promising as a component of the integrated 

treatment regimen for ALS. 
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INTRODUCTION: 

Limbic-predominant age-related TDP-43 

encephalopathy (LATE) is a TDP-43 

proteinopathy of the elderly, typically seen in 

patients older than 80 years of age. At present, a 

definitive diagnosis of LATE is made based on 

neuropathological changes at autopsy. 

Neuropathological changes of LATE are 

characterised by the anatomical distribution of 

TDP-43 in the amygdala +/- hippocampus 

+/- middle frontal gyrus. LATE is commonly 

associated with cognitive impairment, typically 

‘dementia of the Alzheimer’s type’. 

TDP-43 is a protein encoded by the TARDBP 

gene. Mutations in the gene encoding TARDBP 

are causative for Amyotrophic Lateral Sclerosis 

(ALS) in <5% of familial cases of ALS. However, 

TDP-43 pathology is found at autopsy in >90% of 

patients diagnosed with ALS. 

 

REPORT: 

In this case series, we discuss the cases of two 

patients previously diagnosed with and treated for 

ALS, who were subsequently diagnosed with 

LATE following post-mortem studies. Both 

patients died in their mid to late 70’s (76, 79), 

following a preceding history of relatively slowly 

progressive limb weakness for 7-12 years. Patient 

one’s disease had a pattern of upper limb weakness 

more so than lower limb weakness, as well as 

dysarthria and dysphagia requiring PEG feeding. 

Patient two’s disease was limited to unilateral 

limb weakness, thought initially to be due to 

Primary Lateral Sclerosis or Mills’ variant ALS. 

Cognitive impairment was not a major feature in 

either of these patient’s clinical courses. 

 

 

 

 

CONCLUSION: 

Unifying phenotypic features of an ALS-

presentation of LATE include limb-onset disease, 

slower disease progression compared to typical 

ALS, without prominent cognitive features. 

Recognition of LATE and its mimics is of 

increasing relevance, particularly in an aging 

population, with potential interventions directed 

against TDP-43. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

progressive neurodegenerative disease that is 

universally fatal. Anti-Sry-like high mobility 

group box (SOX) 1 antibodies are strongly 

associated with cancer, in particular non- small 

cell lung cancer (NSCLC). Anti-SOX1 antibodies 

have been associated with a number of 

neurological conditions, most commonly 

Lambert-Eaton myasthenic syndrome and 

paraneoplastic cerebellar degeneration. 

 

REPORT: 

The present case describes an 83 year old male 

who presented with a 6 month history of 

progressive dysarthria, dysphagia, dyspnoea and 

weight loss. Neurological examination revealed a 

wasted and weak tongue, with fasciculations 

present. He was dysarthric and limb examination 

revealed globally brisk reflexes, with spread of 

reflexes noted in the lower limbs. 

Anti-SOX1 antibodies were positive in the serum, 

though not detected in cerebrospinal fluid. 

Structural imaging of the chest, abdomen and 

pelvis did not reveal malignancy. 

Electromyography confirmed widespread 

complex fasciculations, leading to a diagnosis of 

bulbar-onset ALS. 

 

 

 

 

 

 

 

 

 

 

CONCLUSION: 

Paraneoplastic ALS is an uncommon presentation, 

and this case appears to be the second presentation 

of anti- SOX1 associated ALS described. 
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INTRODUCTION: 

The most common neurological side effect from 

pyridoxine is peripheral neuropathy. Rare cases of 

pyridoxine toxicity have described fasciculations. 

It has been postulated that the fasciculations 

represented a transient state of peripheral nerve 

hyperexcitability, which was supported by 

electromyographic findings of numerous 

fasciculation potentials of normal morphology, in 

an otherwise healthy patient. The fasciculations 

abated with cessation of vitamin B6 

supplementation (1). 

 

REPORT: 

Our case features a 51 year old male with a 12 

month history of progressive spasticity and mild 

fasciculations in all limbs. Following extensive 

investigation, he was ultimately diagnosed with 

motor neuron disease (MND). He was prescribed 

vitamin B6 by a naturopath, after which time the 

patient and his family noted a marked increase in 

the extent and persistence of fasciculations. 

Pyridoxine serology revealed a supratherapeutic 

level of 726nmol/L (reference 35-110), at which 

time he ceased taking the B6 vitamin supplements. 

Over the following fortnight, the patient and his 

family described a dramatic reduction in his 

observed fasciculations 

 

CONCLUSION: 

The present case represents a further instance of 

pyridoxine neurotoxicity manifesting as transient 

peripheral nerve hyperexcitability in the context of 

MND. That the marked exacerbation of 

fasciculations proved largely reversible with 

withdrawal of pyridoxine supplementation further 

suggests the utility of checking pyridoxine levels 

in the context of clinical presentations associated 

with peripheral nerve hyperexcitability 

syndromes. 
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INTRODUCTION: 

Antisense oligonucleotides (ASOs) are 

emerging therapies for motor neuron diseases 

and are currently approved for the treatment of 

familial amyotrophic lateral sclerosis (ALS) and 

spinal muscular atrophy (SMA). The blood-

brain barrier significantly limits the ability of 

naked ASOs to reach their target sequences in 

the central nervous system (CNS), necessitating 

regular invasive intrathecal injections. To 

overcome this challenge, chemical 

modifications to ASO backbones and 

conjugated peptide delivery vehicles are being 

explored for systemic administration. This study 

aimed to optimise peptides that we have 

previously developed and shown to efficiently 

deliver conjugated ASOs into the CNS via an 

intramuscular route. These peptides leverage 

retrograde axonal transport to reach their target 

pre-mRNA in the nuclei of lower motor 

neurons. 

 

METHODS: 

The FDA-approved ASO Spinraza® was used as 

a model cargo to assess the delivery efficiency 

and nuclear uptake of peptide-ASO conjugates 

targeting survival motor neuron-2 (SMN2) 

mRNA. Conjugates were synthesised using 

alkyne-azide click chemistry, purified via high- 

performance liquid chromatography, and 

characterised by matrix- assisted laser 

desorption/ionisation time-of-flight mass 

spectrometry. 

The in vitro uptake and activity of peptide-ASO 

conjugates were evaluated in SMA patient-

derived fibroblasts using quantitative 

polymerase chain reaction. 

 

 

 

 

 

 

 

RESULTS: 

In vitro activity assays demonstrated significant 

upregulation of full- length SMN2 mRNA 

compared to untreated controls. 

 

CONCLUSION: 

We have further optimised our lead retrograde 

transporter peptides. Our results demonstrated 

significantly higher levels of SMN2 

upregulation, which, together with previous in 

vivo studies, suggest that our optimised peptides 

enhance ASO delivery into the CNS following 

intramuscular injection. This approach offers a 

safer and more efficient alternative to the 

current intrathecal delivery method. 
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INTRODUCTION: 

Edaravone, a neuroprotective agent with oxygen 

radical scavenging properties, has been explored 

in amyotrophic lateral sclerosis (ALS). While 

clinical trials suggest benefits in selected ALS 

patients, its role in progressive bulbar palsy (PBP) 

remains unclear. Bulbar-onset ALS and PBP 

progress rapidly, leading to early dysphagia and 

respiratory decline. 

 

METHODS: 

We present three cases of MND, including two 

with PBP, receiving IV edaravone alongside 

riluzole. 

 

RESULTS: 

Case 1: 

A 56-year-old woman with limb onset ALS 

(ALSFRS-R: 28) started riluzole in July 2024. By 

October (ALSFRS-R: 26), IV edaravone was 

initiated. After five cycles, she reported fatigue 

(ALSFRS-R: 18), reflecting ongoing disease 

progression. 

 

Case 2: 

A 67-year-old man with one year history of 

progressive speech difficulty and bulbar palsy 

was diagnosed with PBP. Despite riluzole, he 

required PEG and BiPAP. His ALSFRS-R was 

37 at edaravone initiation via peripherally inserted 

central catheter, complicated by recurrent 

catheter-related infections. After seven cycles, 

ALSFRS-R remained between 33-37, with no 

meaningful improvement in bulbar function. 

 

 

 

 

 

 

 

Case 3: 

A 67-year-old man with six months history of 

dysarthria and dysphagia was diagnosed with 

PBP in November 2024 (ALSFRS-R: 40). He 

tolerated three edaravone cycles via chemoport 

without complications. ALSFRS-R remained 

stable, and swallowing function did not 

deteriorate. 

 

CONCLUSION: 

Short-term edaravone therapy showed variable 

responses, with no clear benefit in bulbar-onset 

cases. Infusion-related complications included 

fatigue and catheter infections. Findings highlight 

the need for alternative administration routes and 

individualized treatment approaches, warranting 

further research into edaravone’s role in bulbar-

predominant MND. 
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INTRODUCTION:  

Neck flexion weakness is often observed in amyotrophic lateral sclerosis (ALS) with advancing disease along 

with declining respiratory function. Medical Research Council (MRC) scoring and hand-held dynamometry 

(HHD) may serve as a potential surrogate marker for respiratory dysfunction. 

 

METHODS:  

Sixty-two ALS patients were prospectively recruited at Brain and Nerve Research Centre. Neck flexion 

strength using both MRC scoring and HHD, alongside standard respiratory function testing with spirometry, 

Forced vital capacity (FVC), forced expiratory volume in one second (FEV1), In addition disease onset site 

and duration with ALSFRS-R was recorded. 

 

RESULTS:  

Neck flexion weakness (MRC ≤4) was present in 27% of patients and was associated with significantly 

reduced FVC (70.0±7.2% vs 86.8±2.4% predicted, P=0.038). HHD measurements demonstrated significant 

correlation with both FVC (R=0.487, P<0.001) and FEV1 (R=0.465, P<0.001). The association was most 

prominent with bulbar onset disease (R²=0.673, P=0.002). Notably, neck flexion weakness was a significant 

predictor of FVC ≤50% predicted (Chi²=7.68, P=0.006), a threshold indicating need for ventilatory support. 

 

CONCLUSION: 

Neck flexion weakness, particularly when quantified by HHD, serves as a reliable surrogate marker for 

respiratory dysfunction in ALS patients. This simple bedside assessment could alert the treating clinician of 

the impending need for ventilatory support. This enhances the clinical assessment in resource-limited settings 

or in patients with bulbar dysfunction who struggle with formal spirometry. 
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INTRODUCTION: 

Amyotrophic lateral  sclerosis (ALS) is  a 

neurodegenerative disorder characterized by the 

progressive degeneration of motor neurons. As 

ALS progresses, patients experience declining 

limb weakness, and impaired speech, making it 

increasingly difficult to perform daily activities. 

Consequently, assistive technology plays a crucial 

role in helping patients with ALS maintain their 

daily routines [1]. Although digital assistive 

technologies have improved significantly, 

challenges remain in ensuring accessibility for 

individuals with disabilities [2]. However, 

research on awareness of the accessibility features 

of digital devices in patients with motor 

disabilities remains limited. Therefore, we aimed 

to assess the awareness and needs related to 

accessibility functions in digital devices among 

patients with ALS.  
 

METHODS: 
We conducted a nationwide webinar in October 

2023 titled "ALS Café. At the conclusion of the 

webinar, we administered a survey via Google 

Forms (Google, Menlo Park, CA, USA) to gather 

data on accessibility features. Additionally, we 

distributed a self-report questionnaire to patients 

with ALS and their caregivers, including family 

members, to assess their awareness and use of 

accessibility features.  
 

RESULTS: 

A total of 55 people participated in the survey, 

including 31 patients with ALS and 24 caregivers. 

The average age of respondents was 57.1 ± 10.1 

years, and the mean ALSFRS-R score was 26.6 ± 

14.1. Ninety-five percent of respondents owned  

 

 

 

 

an ICT device, such as a smartphone, personal 

computer (PC), tablet, or smart speaker. The 

percentage of respondents aware of ICT device 

accessibility features was 69.6%. Awareness was 

lower among older respondents: 28.6% of those 

under 70 were unaware of accessibility features, 

while 50% of those over 70 were unaware. The 

most frequently used accessibility features included 

browsing assistance (32.1%), followed by voice 

operation (30.4%), mouse or touch pen operation 

(26.8%), synthesized voice reading (23.2%), gaze 

input operation (19.6 %), and switch operation 

(14.3%). Regarding government services, 85% of 

respondents were unaware of IT support centers for 

persons with disabilities. When asked who provided 

support for using ICT devices, the most common 

response was self-support (49.1%), followed by 

physical therapists (27.1%), family members 

(27.1%), and nurses (9.1%). Among the 27 

participants who reported having no support, 66.7% 

had an ALSFRS-R score of > 30 points.  

 

CONCLUSION: 
Although many patients with ALS use ICT 

devices, awareness of accessibility features 

remains insufficient. Early education and 

proactive support regarding ICT accessibility 

features are necessary, particularly for older 

patients with ALS. 

 

REFERENCES: 

1. Leigh PN, et al. The management of motor 

neurone disease. J Neurol Neurosurg Psychiatry. 

2003;74(suppl 4):iv32-47. 2. Botelho FHF. 

Accessibility to digital technology: virtual 

barriers, real opportunities. Assist Technol. 

2021;33(sup1):27-34
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

progressive neurodegenerative disease which may 

cause type 2 respiratory failure, resulting from 

respiratory muscle weakness and paralysis. 

Inappropriate administration of high-flow oxygen 

in this population is a risk when an unplanned 

hospital attendance occurs due to respiratory 

symptoms, and may result in oxygen- induced 

hypercapnia, causing significant morbidity and 

mortality. Additionally, increasing breathlessness 

in ALS may be indicative of a progression 

towards the end of life. A potential solution is to 

notify the ALS team when a patient attends an 

emergency department to enable appropriate 

oxygen administration. 

 

METHODS: 

This was a single-centre (King’s College 

Hospital, London, UK) phase IIa randomised 

controlled 12-month pilot study, using a 

smartphone to alert the local ALS team if a patient 

was in the emergency department for more than 

15 minutes. Correct functioning of the alert 

system was tested by the study team. There were 

20 ALS patients with King’s Stage 3 or 4 ALS, 

randomised 1:1 to either standard care or a 

smartphone app. 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

During the study, no member of the active 

intervention arm was admitted to the King’s 

emergency department. 6 out of 20 participants died 

within 12 months of randomisation. One participant 

in the intervention arm had a prolonged inpatient 

stay without their smartphone. One participant faced 

technological issues with their device. Five of 10 

participants provided compliance data: two carried 

the phone every day, one 1-2 times per week, and 

two never. 

 

CONCLUSION: 

While the study was unable to establish efficacy due 

to a lack of emergency department attendance, it has 

provided valuable information on feasibility and 

patient acceptability. This study also highlights the 

need for early warning systems that require minimal 

patient input to facilitate effective, timely and 

appropriate intervention by the clinical team. 

 

REFERENCES: 

1. Mamede de Carvalho et al., Diaphragmatic 

neurophysiology and respiratory markers in ALS. 

Front Neurol. 2019 Feb 21;10; Pg143. 

2. Spinelli et al., Respiratory drive in the acute 

respiratory distress syndrome: pathophysiology, 

monitoring, and therapeutic interventions. Intensive 

Care Med. 2020 Feb 3;46(4); Pg606– 618. 

3. Washington et al., Engaging specialist palliative 

care in the management of amyotrophic lateral 

sclerosis: A patient, family, and provider-based 

approach. J Palliative Care. 2020 Feb 17;37(2); 

Pg170–176. 
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INTRODUCTION: 

Multifocal motor neuropathy (MMN) is a rare, 

treatable immune-mediated neuromuscular 

disorder the pathophysiology of which is not yet 

understood. By mimicking symptoms of fatal 

amyotrophic lateral sclerosis (ALS), it has been 

posing thrilling challenges to clinicians for over 

40 years. To the best of the authors’ knowledge, 

there are no published case reports of MMN to 

ALS transformation. 

 

REPORT: 

A Caucasian male patient, aged 50, presented at 

our clinic with complaints of proximal arm 

weakness, preceded by painful cramps in the legs, 

which he linked to a prior COVID-19 infection. 

Neurologic examination revealed mild 

asymmetric deltoid muscle (DM) weakness, 

minimal involvement of proximal and good equal 

distal leg strength, 2+ tendon reflexes, and normal 

sensation. He had no upper motor neuron signs, 

no bulbar involvement, no fasciculations, and no 

muscle hypotrophy. Electrodiagnostics (EDX) 

showed prominent fibrillations in the DMs, but 

not in the vastus lateralis (VLM) and mentalis 

muscles (MM). Motor unit potentials (MUPs) 

were prolonged in the DMs and VLMs, with a 

corresponding fivefold increase in amplitude. 

MM’s MUPs were unremarkable. The patient 

refused further evaluation and then lost contact for 

a year. Upon returning he exhibited a 10+ kg 

weight loss, asymmetric yet diffuse proximal 

muscle weakness with atrophy and fasciculations, 

absent other than ankle reflexes and low muscle 

tone. No pseudo-/bulbar or sensory dysfunction 

was present. He had been diagnosed with ALS 

elsewhere, though no gene mutations associated 

with ALS or type 4 spinal muscular atrophy were 

detected. Oncological screening was negative. 

EDX indicated substantial patchy denervation and 

reinnervation with deteriorated DMs, intact MM, 

and bilateral median nerve “probable” motor 

conduction blocks (CBs), with other nerves 

 

 

 

 

 

unaffected. Abnormal titers of anti-sulfatide 

antibodies (ABs) were also noted. Therefore, a re-

diagnosis of MMN was made, followed by a high-

dose 2 g/kg intravenous immunoglobulin (IVIg) 

treatment, which led to an increase in muscle 

strength and regression of spontaneous 

fasciculations within days. The temporal relief was 

objectivized, and CBs and ABs were no longer 

present. However, the subsequent IVIg cycle didn’t 

halt the progression of his disabling flaccid 

tetraparesis, and the patient was shifted to the 

second line cyclophosphamide (CTX) IV therapy, 

starting at 200 mg/d, followed by the intermittent 

protocol by Pestronk et al. After 6 mos and 17 g of 

CTX he had no adverse reactions and his condition 

stabilized, although displayed multidirectional 

trends. By consensus, the medical board 

recommended rituximab (RTX) as the third line of 

treatment. However, by the fifth infusion (375 

mg/M2) due to ongoing debilitating disease 

progression, the patient gave up hope. He was 

transferred to another institution, and passed away 

from ALS within the following year. Although not 

documented, he was administered riluzole (RLZ), 

but no miracle happened. 

 

CONCLUSION: 

As expressed in the title of this case, it calls for 

further research on substances like RLZ to extend 

beyond the scope of ALS and confront the 

frustrating reality faced by such patients. 

 

REFERENCES: 

1. Joint Task Force of the EFNS and the PNS 

guideline on management of multifocal motor 

neuropathy - first revision. J Peripher Nerv Syst. 

2010;15:295-301. 

2. https://neuromuscular.wustl.edu/antibody/ctx 

rx2.html 

User
Rectangle



 

Clinical 

C-P-CM016 

 

DEVELOPING THE AUSTRALIAN MOTOR NEURONE DISEASE GUIDELINE: 

A COLLABORATIVE, EVIDENCE-BASED APPROACH USING GRADE 

METHODOLOGY 
 

Zachary Munn¹, Cindy Stern¹, Danielle Pollock¹, Timothy Barker¹, Steve Vucic2 for the Australian 

MND Guideline Development Group 

¹Health Evidence Synthesis, Research, and Impact (HESRI), University of Adelaide, Australia 
 

2Brain and Nerve Research Centre, Concord Clinical School, The University of Sydney, Sydney, 

Australia 

 

INTRODUCTION: 

Motor Neurone Disease (MND) is a progressive neurodegenerative condition with no cure, requiring 

multidisciplinary, evidence-based care. Currently, there is no nationally endorsed Australian MND guideline 

to standardise care and improve outcomes. This project aims to develop a comprehensive, evidence-based 

guideline for MND, ensuring alignment with international best practices while incorporating perspectives 

from clinicians, researchers, policymakers, and individuals with lived experience. 

 

METHODS: 

The guideline is being developed with the MND community following the GRADE (Grading of 

Recommendations, Assessment, Development, and Evaluation) approach and in line with the National 

Health and Medical Research Council guidelines for guidelines. A scoping review was conducted to 

identify existing guidelines and research gaps to inform prioritisation of the guideline topics and scope. This 

process involved multistakeholder engagement, including a Guideline Development Panel (GDP) and 

advisory groups representing clinicians, researchers, policymakers, and people with lived experience. A 

systematic process for outcome selection and prioritisation is being implemented, informed by recent 

advancements in guideline methodology, and systematic reviews being conducted for each prioritised 

question to underpin evidence-based recommendations. 

 

RESULTS: 

The guideline scope has been determined through stakeholder consultation, identifying priority clinical 

questions covering multidisciplinary management, symptom control, assistive technologies, palliative care, 

and service delivery. An outcome prioritisation framework has been co-developed, incorporating 

perspectives from all stakeholder groups. Preliminary evidence synthesis has commenced, with 

recommendations being formulated based on the best available evidence. 

 

CONCLUSION: 

The Australian MND Guideline represents a major step forward in standardising care for people living with 

MND in Australia. By combining rigorous evidence synthesis, broad stakeholder engagement, and an 

inclusive approach to lived experience, the guideline aims to improve clinical practice, patient outcomes, 

and health system efficiencies. The final recommendations will be launched in late 2025, with strategies for 

implementation and monitoring to support uptake. 
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INTRODUCTION: 

Spinal bulbar muscular atrophy (SBMA) is a rare 

X-linked neurodegenerative disorder 

characterized by muscle weakness and sensory 

deficits. This study aims to elucidate the sensory 

involvement in both central and peripheral 

nervous systems in SBMA in contrast to patients 

with amyotrophic lateral sclerosis (ALS) and 

healthy controls (HC), employing comprehensive 

assessments of peripheral nerve excitability, 

evaluations of sensory functions, and multimodal 

magnetic resonance imaging (MRI). 

 

METHODS: 

The study recruited 44 subjects (14SBMA, 

20ALS, 10HC). SBMA patients completed 

questionnaires, underwent clinical 

neurophysiological evaluations including Total 

Neuropathy Score (TNSc), Von Frey 

monofilament, and Grating Orientation Task 

(GOT). Functional status was evaluated with the 

ALS Functional Rating Scale-Revised and 

Grooved Pegboard test. Median motor and 

sensory nerve excitability was measured with the 

TRONDNF protocol1. Longitudinal nerve 

excitability was measured in a subset of SBMA 

(interval of 5.5±2.1 years). All SBMA received 

structural and diffusion-weighted MRI. 

 

RESULTS: 

SBMA patients showed significantly worse 

peripheral neuropathy (TNSc: 9.2±3.7 vs 1.1±1.2, 

P<0.001), impaired tactile spatial acuity with 

GOT thresholds (7.1±2.9mm vs 3.3±2.7mm, 

P<0.001), reduced hand dexterity with pegboard 

times (99.5±24.1s vs 72.9±22.1s, P<0.001) and 

reported greater sensory disturbance on patient  

 

 

 

 

 

 

questionnaires (8.6±2.8 vs 6.5±1.0, P<0.05) 

compared to HC. There were markedly reduced 

sensory nerve action potentials (SNAPs) compared 

to both ALS and HC (10.9±8.3μV vs.  

35.3±15.9μV and 35.5±17.3μV, p<0.001). 

Distinctive alterations in sensory excitability 

parameters were observed in SBMA compared to 

HC, including threshold electrotonus, 

accommodation half- time, and resting I/V slope (all 

p<0.05). Combination of sensory excitability 

alterations indicate a relatively depolarized resting 

membrane potential in SBMA patients. 

Longitudinal paired nerve excitability analysis 

revealed progressive sensory axon dysfunction 

while motor excitability remained stable, suggesting 

sensory deficits can progress independently to 

motor symptoms. Neuroimaging analyses revealed 

a significant positive correlation between white 

matter integrity involving corticospinal pathways, 

extending into adjacent frontal and temporal lobe 

tracts, with peak SNAPs (PFWE<0.05). 

 

CONCLUSION: 

These findings demonstrated the significant sensory 

involvement in SBMA and highlight the potential 

utility of sensory excitability testing as a clinical 

marker for distinguishing SBMA from ALS and 

monitoring disease progression. 

 

REFERENCES: 
1. Kiernan, Matthew C., et al. "Measurement of axonal 

excitability: Consensus guidelines." Clinical 

Neurophysiology 131.1 (2020): 308-323. 
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BACKGROUND & OBJECTIVE:  

Bulbar muscle weakness and associated dysphagia/respiratory failure is utmost important clinical issue in 

amyotrophic lateral sclerosis because it closely related to patient’s quality of life and survival. Early 

application of noninvasive ventilation and gastrostomy improves prognosis. However, deciding the timing of 

noninvasive ventilation and gastrostomy is not so easy that clinical symptoms and simple perioximetry cannot 

detect earlier respiratory muscle weakness. Also, many ALS patient has bulbar muscle weakness that barrier 

to perform exact bedside pulmonary function test (even including sniff nasal inspiratory pressure). This study 

aims to evaluate utility of sleep parameter during rapid eye movement (REM) sleep as possible biomarkers 

for respiratory and bulbar muscle weakness in ALS. 

 

METHODS:  

We retrospectively reviewed polysomnography (PSG), with hypercapnia also assessed using at least one of 

the following: end-tidal carbon dioxide (ETCO2) or transcutaneous CO2 monitors. All patients met the 

revised El Escorial criteria for probable or definite ALS at the time sleep studies were performed. REM sleep 

parameter (REM duration, presence of REM associated OSA and REM predominant OSA, REM associated 

hypercapnia) was analyzed. REM-predominant OSA was defined as a REM-apnea-hypopnea-index (AHI) 

/non-REM (NREM) AHI ≥ 2. Severity of dysphagia was categorized by swallowing category of the ALS 

severity scale and functional dysphagia scale based on videofluoroscopic studies. Disease duration, ALS 

severity scale and its progression rate, Respiratory category of the ALS severity scale, blood gas analysis, 

pulmonary function test, Pittsburgh Sleep Quality index, NIV/gastrostomy application was reviewed. 

 

RESULTS:  

Total 11 ALS (6 males) were included and 3 had bulbar-onset ALS. The median age of patient was 63 years 

old [interquartile range (IQR), 59-71 years old] and the median disease duration was 20 months [IQR, 12-

21.5]. Most of ALS patients showed low sleep efficiency, high arousal rates (mainly with respiratory 

problems), and all had AHI>5. Six ALS patients (54.5%) showed hypercapnia and 66.7% of these cases were 

REM-related. Among patients with moderate or severe dysphagia, noninvasive ventilation use within 3 

months of PSG, or death during the follow up period, 66.7%, 55.6% and 50%, respectively, had REM-related 

sleep issues. 

 

CONCLUSION:  

Along with frequent sleep complaints, various degrees of impairment to sleep microstructure and architecture 

were observed in ALS. Sleep parameters during REM period as REM duration, presence of REM associated 

OSA and REM predominant OSA, REM associated hypercapnia can be a possible biomarker for earlier 

detection of bulbar and respiratory muscle failure. 
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INTRODUCTION: 

The loss of appetite in people living with MND 

(plwMND) contributes to weight loss1,2, which is 

associated with faster disease progression and 

earlier death3. Central appetite mechanisms that 

contribute to loss of appetite in MND are poorly 

understood. We sought to investigate differences 

in functional and diffusion MRI- based metrics in 

plwMND in relation to appetite. 

 

METHODS: 

Forty-two plwMND and twenty-four non- 

neurodegenerative disease control participants 

underwent functional imaging at fast, and 

following a liquid meal. During imaging, food and 

non-food visual stimuli were presented. 

Functional signals were extracted in a voxel- wise 

general linear model and contrast estimates were 

extracted. Participants subsequently underwent 

multishell diffusion imaging. Images were 

processed using constrained spherical 

deconvolution to estimate fibre orientation 

distributions and fixel metrics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Reduced activation and reduced fibre cross- 

section are seen in non-motor areas that are 

involved in emotional regulation and reward. 

Comparing differences in activations between 

fasted and satiated states when viewing images of 

high calorie foods, plwMND have reduced 

activations in the right temporal pole 

(pFWE=0.043). Appetite scores are associated 

with reduced activations of the right cerebellar 

nuclei (pFWE=0.005) in plwMND when shown 

images of food during a fasted state. 

Investigations were then expanded to related tracts. 

We observed significant decreases in fibre density 

and cross-section in the internal capsule region of 

the nigrostriatal and temporopontine pathways 

(pFWE<0.05). Furthermore, the fornix crus was 

associated with appetite scores in controls 

(pFWE<0.05) but not in plwMND. 

 

CONCLUSION: 

Results show widespread functional changes and 

white matter degeneration throughout emotion and 

reward pathways in plwMND. We observed no 

significant structural differences in people 

plwMND relative to measures of appetite, yet 

strong functional changes suggest a link between 

psychosocial, emotional, and secondary factors 

influencing appetite loss in plwMND. Results add 

to an evolving understanding of the impact of 

disease on non- motor areas of the brain. 
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OBJECTIVE:  

To provide a feasible protocol for detecting fasciculation by MUS in clinical practice and investigate potential 

diagnostic value of fasciculation among ALS patients. 

 

METHODS:  

The study comprised 149 ALS patients and 54 non-ALS patients, all underwent MUS on selected muscle 

groups in bulbar, cervical, thoracic and lumbosacral regions. The intensity of fasciculation was divided into 

five grades based on firing frequency and number in the involved muscle groups. The fasciculation diagnostic 

score was defined according to the diagnostic indicators with high specificity for ALS. 

 

RESULTS:  

The detection rate of fasciculation were highest in the lumbosacral (970/1622, 59.81%) and cervical (841/1516, 

55.47%) muscle groups, followed by the thoracic muscles (148/548, 34.31%), and the bulbar muscle groups 

(102/652, 15.64%) among ALS patiens (p<0.05). The detection of fasciculation in bulbar and thoracic muscle 

groups and detection of high-grade fasciculation in cervical and lumbosacral muscle groups were highly 

specific among ALS patients. For fasciculation diagnostic score, ROC analysis showed that the area under 

curve (AUC) was 0.961 (95%CI 0.927-0.996). The optimal cut-off value was 1 point with 95.77% of sensitivity 

and 88.89% of specificity. 

 

CONCLUSIONS: 

Fasciculation was most often detected in lumbosacral and cervical muscle groups, followed by thoracic muscle 

groups, and least common in bulbar muscle groups. The detection of fasciculation in bulbar and thoracic muscle 

groups and detection of high-grade fasciculation in cervical and lumbosacral muscle groups have high specificity 

for the diagnosis of ALS, which should be the main targets during MUS examination. A total of 13 muscle 

groups were recommended for routine fasciculation detection for each patient. Fasciculation by MUS 

examination could become a timesaving and easily-operated indicator for ALS diagnosis. 
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INTRODUCTION: 

Cortical silent period (CSP) may serve as a 

pathogenic biomarker of amyotrophic lateral 

sclerosis (ALS).1 Variation in CSP measurement 

methods has hindered reproducibility and 

comparison between studies.2 This study 

investigated the variance and reliability of 

different methods for measuring CSP in patients 

with ALS. 

 

METHODS: 

CSP was measured using single-pulse transcranial 

magnetic stimulation in 25 patients with ALS (9 

men, 16women; mean age 69.8 years old), and 

recorded from the abductor pollicis brevis. The 

stimulus intensity was set at 150% of the resting 

motor threshold. The CSP onset was manually 

determined as the stimulus onset, MEP onset, or 

MEP offset. The coefficient of variation (CV) 

and intraclass correlation coefficient (ICC) of 

each data set were calculated. 

 

RESULTS: 

Stimulus onset, MEP onset, and MEP offset had 

CSP means of 175.9 ms,133.6 ms and 97.4 ms, 

respectively, with CVs of 0.09, 0.11, and 0.15, 

with ICCs of 0.87, 0.86, and 0.84. 

 

CONCLUSION: 

The variance and reliability of CSP measurements 

differed depending on the definition of CSP onset. 

While all methods showed high reliability, the 

MEP offset-based measurement exhibited the 

greatest variability. These findings highlight the 

importance of standardized CSP measurement 

protocols to enhance reproducibility and 

comparability in ALS study. 
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INTRODUCTION: 

Amyotrophic Lateral Sclerosis (ALS) is a progressive neurodegenerative condition. Ultrasound is useful in 

detecting tongue fasciculation, tongue thickness (TT)and vagus nerve (VN) atrophy. We conducted this study 

to estimate the TT, VN cross-sectional area (CSA) and speech changes in ALS patients and to correlate TT 

and VN changes with speech. 

 

METHOD: 

60 patients with definite/probable ALS and 60 controls (30 age,sex matched)were included. Clinical, 

demographic features, ALSFRS-R were collected. TT and VN CSA were measured using 3.5MHz and 17 

MHz probes in Philips EPIQ 7G ultrasound machine. Accoustic and temporal parameters of speech were 

analysed using Computerized Speech Lab (CSL, Pentax). 

 

RESULTS: 

The mean age of the cases and the controls were 50.2 ± 11.9 and 51.7 ± 10.1 years. M:F in ALS and controls 

were 20:16 and 32:28. Mean ALSFRS-R -33.2. Bulbar onset-14, bulbar involvement at presentation-25. The 

mean TT in ALS and controls were 25.02 ± 4.8 and 28.96 ± 2.4 mm respectively (p<0.001). Bulbar onset 

ALS had lower mean TT than limb onset (22 vs 25.5 p<0.01). Mean CSA of right and left VN showed 

significant difference in ALS (1.8 ± 0.57 mm², 1.7 ± 0.57 mm²) compared to controls (2.44 ± 0.30, 2.46 ± 

0.30, P<0.001). Patients with bulbar onset had lower VN CSA than limb onset, though non- significant. Jitter% 

of vowels, burst duration, voice onset time for consonants [k], [t] were increased in bulbar ALS Fricative 

sound [ʃ]LF level and Diadochokinetic rate for the [ka] sequence showed positive correlation with TT while 

Voice Onset Time (VoT) had significant negative correlation. Few speech parameters correlated with vagus 

CSA. 

 

CONCLUSION:  

TT and VN CSA were reduced significantly in ALS compared to controls and even those with limb onset had 

lower TT and VN CSA. TT and VN CSA correlated with few speech parameters. 
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INTRODUCTION: 

The CNS perivascular space system had been 

proposed to involve in the development of 

neurodegenerative disorders. 1,2,3 The presence of 

enlarged perivascular spaces (ePVS) had been 

considered to be a sign of perivascular space 

dysfunction, which could lead to accumulation of 

toxic metabolites and abnormal proteins, similar 

to some proposed mechanisms of ALS4. In this 

study, we quantified the severity of ePVS using 

an established score, and analyzed its relationship 

with clinical presentations and structural 

parameters in ALS. 

 

METHODS: 

We enrolled sporadic ALS patients who fulfilled 

the criteria for definite or probable ALS according 

to the Awaji Criteria. We recorded the disease 

onset age, disease duration, along with the clinical 

pattern, including global functional deficits and 

upper/lower motor neuron involvements. From 

the images of the patients, we quantified 1) ePVS 

of the centrum semiovale, basal ganglia, and 

brainstem, graded according to the classification 

proposed by Potter et al5, 2) white matter tract 

DTI parameters, and 3) volume of cortical and 

subcortical gray matter structures involved in 

motor function. The ePVS was then correlated 

with these clinical and structural markers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

55 patients (33 male, 61.38±10.95 years old) and 

37 controls were enrolled for analysis. There was 

no significant difference in regional and total ePVS 

grades between patients and controls. The basal 

ganglia regional ePVS grade is significantly 

correlated with the patients’ muscle strength 

(p=0.021), while the centrum semiovale regional 

ePVS grade is correlated to the volume of middle 

(P=0.009) and superior frontal (P=0.004) gyrus. The 

global ePVS burden is correlated with the 

patients’ disease progression characterized by 

changes of ALSFRS-R score (p=0.037). No 

significant correlation was identified between either 

regional or global ePVS and upper or lower motor 

neuron involvements. 

 

CONCLUSION: 

Development of ePVS may contribute to the clinical 

presentation, cerebral structural changes, and 

disease progression in ALS patients. 
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INTRODUCTION: 

While the usefulness of muscle ultrasonography 

for detection of fasciculations in amyotrophic 

lateral sclerosis (ALS) has been highlighted, 

distributions and characteristics of fasciculations 

in spinal and bulbar muscular atrophy (SBMA) 

have not been fully elucidated. This study aimed 

to elucidate distributions and characteristics of 

fasciculations in SBMA, and to compare the 

results of those in ALS. 

 

METHODS: 

In 24 SBMA and 16 ALS patients, muscle 

ultrasonography was systematically performed in 

the tongue, upper limb muscles (biceps brachii, 

triceps brachii, first dorsal interosseous [FDI], 

abductor pollicis brevis and abductor digiti 

minimi), trunk muscles (Th10 paraspinals and 

rectus abdominis) and lower limb muscles (vastus 

lateralis, biceps femoris, tibialis anterior and 

gastrocnemius). We assessed the presence of 

fasciculations, and the fasciculation intensity 

(scored from 0 to 3) for each muscle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

All SBMA and ALS patients showed fasciculations 

at least in two muscles. In SBMA patients, 

fasciculations were most frequently found in the 

tongue (100%), FDI (93%) and tibialis anterior 

(80%), whereas less frequently present in the 

proximal limb and trunk muscles, irrespective of 

age, disease duration and CAG repeat numbers. By 

contrast, in ALS patients, fasciculations were more 

diffusely distributed including the proximal limb 

and trunk muscles. When fasciculations were 

present, the intensity was higher in ALS patients, 

except for the tongue. 

 

CONCLUSION: 

Both diseases exhibit extensive fasciculations, 

although their patterns differ. While fasciculations 

in ALS are generally intense, those in SBMA are 

more widespread, involving the tongue and distal 

limb muscles. These findings suggest distinct 

pathophysiological mechanisms underlying motor 

neuron death in SBMA and ALS. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is 

characterized by the progressive loss of motor 

neurons (MNs), with axonal dysfunction playing a 

critical role in the early stages [5, 6]. However, the 

molecular mechanisms underlying this 

dysfunction remain unclear. In recent years, an 

increasing number of studies have found that 

peripheral immune dysregulation plays a key role 

in ALS pathogenesis [1-4]. This study aims to 

investigate the correlation between peripheral 

immune dysregulation and axonal dysfunction in 

ALS. 

 

METHODS: 

This cohort study, conducted from January 2018 to 

May 2024, included 372 sporadic ALS patients 

within the first 12 months of disease onset. 

Peripheral immune markers (including total 

leukocytes, lymphocytes, monocytes, 

neutrophils, basophils, eosinophils, and platelets) 

and their derived metrics—neutrophil-to- 

lymphocyte ratio (NLR), platelet-to-lymphocyte 

ratio (PLR), lymphocyte-to-monocyte ratio 

(LMR), and systemic immune-inflammation 

index (SII)—were analyzed for their correlation 

with the relative score of the compound muscle 

action potential (CMAP) using multiple linear 

regression. Analyses were stratified by age, sex, 

and body mass index to identify demographic- 

specific immune mechanisms.  Mediation analysis 

was conducted to assess the extent to which 

peripheral immunity mediated axonal 

dysfunction. 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

After adjusting for covariates, multivariate analysis 

revealed that higher counts of total leukocytes (P = 

0.005), neutrophils (P = 0.036), and neutrophil-

related metrics, including NLR (P  =  0.036) and 

SII (P  =  0.020), were significantly associated 

with higher CMAP relative scores, an indicator of 

axonal dysfunction in lower MNs (LMNs) in ALS 

patients. The strength of these associations varied 

by age and sex. Mediation analyses showed that 

axonal dysfunction of LMNs accounted for 57.4% 

of the association with leukocytes, 53.9% with 

neutrophils, 53.3% with NLR, and 47.0% with SII. 

 

CONCLUSION: 

In the early stages of ALS, peripheral immune 

dysregulation contributes to disease progression by 

mediating peripheral nerve damage, with these 

effects varying by age and sex. Understanding these 

immune-axonal interactions may offer insights into 

disease mechanisms and inform immunotherapeutic 

strategies. 
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ABSTRACT 

 

INTRODUCTION:  

By adopting the method of voxel- mirrored 

homotopic connectivity (VMHC), the correlation of 

the synchrony of spontaneous neural functional 

activities between symmetrical regions is 

determined to be mediated by the corpus callosum 

(CC). This study investigates whether there are 

abnormalities in homotopic functional connectivity 

(FC) across different spread directions in 

individuals with upper motor neuron-dominant 

(UMN-D) amyotrophic lateral sclerosis (ALS). 

 

METHODS:  

The UMN-D ALS patients are categorized into 

two groups based on the direction of symptom 

spread—horizontal spread (group H) and vertical 

spread (group V). Indices of interhemispheric 

functional and structural changes are derived via 

analyses of VMHC and probabilistic fiber 

tracking. 

 

RESULTS:  

The grey matter VMHC analysis shows that 

intergroup differences in the superior frontal gyrus 

(SFG) are greater in group H than in V and HC. 

According to CC-based VMHC analysis, group H 

exhibits a major advantage compared to group V. 

 

 

 

 

 

 

 

 

 

 

CONCLUSION:  

In UMN-D ALS, the results of VMHC analysis 

vary with different spread directions. In group H, 

homotopic FC significantly increased, possibly 

associated with early bilateral limb involvement 

and subsequent compensatory increases in SFG. 

Changes in homotopic FC are not correlated with 

structural lesions or clinical scores of the CC, 

suggesting that alterations in homotopic FC may be 

bidirectional rather than unidirectional.  

 

 

 

KEYWORDS:  

Upper motor neuron-dominant amyotrophic lateral 

sclerosis, Resting-state functional magnetic 

resonance imaging, Voxel-mirrored homotopic 

connectivity, Diffusion tensor imaging, Spread 

directions, Contralateral co-movement test. 
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ABSTRACT 

 

INTRODUCTION:  

Damage to the corpus callosum (CC) in 

amyotrophic lateral sclerosis (ALS) patients has 

been confirmed via electrophysiological, 

neuroimaging, and autopsy studies. Additionally, 

the CC is hypothesized to serve as a pathway for the 

spread of pathological information. This study 

aimed to investigate whether the CC plays a 

mediating role in the symptomatic spread of ALS. 

 

METHODS:  

In this observational study, diffusion tensor 

imaging (DTI) data were acquired from 45 

individuals with the upper motor neuron-dominant 

(UMN-D) phenotype of ALS. The UMN-D ALS 

patients were categorized into two groups based on 

the direction of symptom spread, including 25 

patients with horizontal spread (group H) and 20 

patients with vertical spread (group V). Diffusivity 

indices were derived through whole-brain analysis 

and probabilistic fiber tracking. 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS:  

According to the voxel-based analysis and tract-

based spatial statistics, differences in axial 

diffusivity (AD) in the CC were observed between 

disease subgroups, with patients in group H 

showing higher AD values than those in group V. 

Fiber tracking analysis revealed persistent 

differences in the AD indices of CC-primary motor 

cortex (PMC) fibers between the two disease 

subgroups. 

 

CONCLUSION: 

In UMN-D ALS patients, the direction of symptom 

spread may be related to the degree of CC 

involvement. The AD metric may be a more 

specific indicator of CC damage. 

 

KEYWORDS:  

Upper motor neuron-dominant amyotrophic lateral 

sclerosis, Corpus callosum, Horizontal spread, 

Vertical spread, Axial diffusivity 
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ABSTRACT 

 

INTRODUCTION:  

Mirror movements are often overlooked in 

amyotrophic lateral sclerosis (ALS) patients. 

Although the contralateral co-movement (COMO) 

test can be used to evaluate mirror movements in 

ALS patients, it lacks a systematic evaluation. The 

aim of this study was to validate the effectiveness 

of the Chinese version of the COMO test in a 

Chinese ALS population. 

 

METHODS:  

We prospectively enrolled 173 ALS patients as the 

disease group and 28 healthy individuals as 

controls. All participants were evaluated via the 

Chinese version of the COMO test. Univariate 

analysis and multiple linear regression were used to 

compare differences between groups. Subgroup 

analysis of the COMO scores was performed on the 

basis of different disease characteristics. 

RESULTS:  

The COMO score in the ALS group was 

significantly greater (5.00% [1.67-10.00]) than that 

in the healthy control group (1.67% [0.00-3.33]). 

After adjusting for confounders, this difference 

remained significant. Multivariate linear analysis 

suggested that the upper motor neuron (UMN) 

score independently predicted the COMO score 

(P<0.001). The COMO score was not affected by 

different onset regions or lateralizations. 

Propensity score matching revealed no significant 

difference in COMO scores between uninvolved 

limb segments and the corresponding limb 

segments in other patients. The Cronbach α of the 

Chinese COMO test was 0.621. 

 

CONCLUSION:  

The Chinese COMO test can serve as a potential 

tool for assessing mirror movements in Chinese 

ALS patients. The UMN score is a factor 

influencing the COMO score. The COMO test can 

provide objective evidence for ALS characteristics 

and the severity of UMN damage. 

 

KEYWORDS:  

Amyotrophic lateral sclerosis; Contralateral Co-

Movement test; Mirror movement; Chinese version 
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INTRODUCTION: 

The present study endeavors to quantitatively 

analyze corneal nerve fibers via corneal confocal 

microscope (CCM), appraise small fiber 

neuropathy in amyotrophic lateral sclerosis (ALS) 

patients, probe its association with sensory 

abnormalities, skin sympathetic response (SSR), 

and heart rate variability (HRV), and assess its 

clinical utility in gauging the disease progression 

of ALS. 

 

METHODS: 

Fifty-four ALS patients and twenty-six healthy 

controls were included. All participants 

underwent a CCM examination. Four high- 

definition images from different quadrants for 

each side eye were randomly selected as pictures 

of the corneal sub-epithelial nerve. Accmetrics 

automated software was used to analyze corneal 

nerve fiber parameters. 

 

RESULTS: 

Corneal nerve fiber density (CNFD) and corneal 

nerve fiber length (CNFL) were significantly 

lower, while nerve fiber tortuosity (NFT) was 

significantly higher in the ALS group than those 

in the control group (P<0.05). 
 

ALS patients with subjective sensory 

abnormalities had significantly lower CNFD, 

corneal nerve branch density (CNBD) and CNFL 

compared to those without subjective sensory 

abnormalities (P<0.05). When using CNFD to 

identify ALS patients with subjective sensory 

abnormalities, the area under the curve (AUC) 

was 0.769 (95% CI 0.616-0.923). 
 

Multivariate regression analysis revealed that 

CNBD/CNFD and serum neurofilament light 

chain (NfL) were independent predictors of rapid 

disease progression of ALS. We constructed a 

nomogram model based on the aforementioned 

predictor factors, which possesses good predictive 

performance. 

 

 

 

CONCLUSION: 

Our study substantiates the presence of small fiber 

neuropathy in ALS patients. CCM parameters, 

particularly CNFD, might potentially serve as 

biomarkers for identifying ALS with sensory 

impairment. Moreover, the study uncovers that 

serum NfL and CNBD/CNFD are independent 

predictors of rapid disease progression in ALS. 
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INTRODUCTION 

In people living with ALS, evidence of increased cellular excitability in peripheral and central motor neurons 

has been observed through advanced neurophysiological, imaging, and biochemical techniques; 

hyperexcitability has also been associated with decreased longevity 1,2,3. Preclinical studies in models of ALS 

indicate QRL-101, a potent, selective KCNQ2/3 channel positive allosteric modulator, may be effective in 

reducing motor system hyperexcitability. Phase 1 studies with QRL-101 utilizing electrophysiological 

markers were conducted to validate target engagement and evaluate the suitability of this motor neuron 

excitability modulator for continued development in the ALS patient population. 

 

METHODS 

Phase 1 studies supporting early development of QRL-101 have been completed in healthy volunteers: QRL-

101-01 (single ascending dose), QRL-101-03 (multiple ascending dose), and QRL-101-05 (PK-PD). Study 

QRL-101-04 to evaluate PK-PD in ALS patients is also underway. 

 

RESULTS 

QRL-101 was found to be generally safe and well tolerated. As of 28 November 2024, no serious adverse 

events have been reported. The dose levels assessed resulted in exposure levels that exceed those anticipated 

to be required for target engagement. The electrophysiology endpoints utilized allowed assessment of the 

potential PK-PD relationship for QRL-101. 

 

CONCLUSIONS 

Results of these studies support initiation of a Phase 2 POC study in ALS, planned for the near future. A 

safe and tolerable dose range has been determined. 
 

Reducing motor system hyperexcitability is a potential therapeutic strategy in ALS. Electrophysiology 

endpoint results support continued use of these measures as markers of target engagement. These studies have 

used an operational framework of fit-for-purpose, exploratory electrophysiology endpoints. These endpoints 

may be scalable to other, larger, multi-center, global clinical trials. Findings from these studies will be used 

to advance the development of QRL-101 in ALS and other neurodegenerative diseases. 
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INTRODUCTION: 

The Pan-Asian Consortium for Treatment and 

Research in ALS (PACTALS) was established to 

provide a platform for effective collaborations in 

achieving similar standards of care, treatment and 

research in the region. The current study aims to 

identify the clinical trial readiness of PACTALS 

member countries. 

 

METHODS: 

28 representatives from 13 member countries were 

invited to participate in an online survey to 

determine their existing research capabilities 

focusing on the establishment of ALS disease 

registers. 

 

RESULTS: 

Responses were received from 17/28 (61%) with 

at least one response from every PACTALS 

member country. 10/13 countries (77%) had an 

ALS patient registry, 40% national (Australia, 

China, Philippines, Japan) and 60% institutional 

registries. The top two challenges in establishing a 

disease registry were limitations in technical 

infrastructure and trained personnel. Data quality 

and consistency, along with funding constraints 

were identified as the top challenges in 

maintaining a registry. All respondents were keen 

to collaborate, particularly in studies on disease 

management and disease stratification as well as 

participation in clinical trials. However, there 

were limitations in data sharing capabilities.  

 

 

 

 

The top barriers identified were local data 

protection laws and limited technical infrastructure 

for secure data transfer, with 35% also highlighting 

political or institutional resistance. 

 

CONCLUSION: 

There are variations in the clinical-trial readiness 

and availability of disease registers amongst the 

PACTALS member countries. Mentorship 

programmes and inclusive collaborative research 

are some of the measures that might help overcome 

the barriers in achieving equity in ALS care and 

research in the Asia-Pacific region. 
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INTRODUCTION: 

Due to the complex pathophysiology of motor 

neurone diseases (MND), effective treatment 

strategies likely require the use of novel 

compounds working synergistically1. Clinical 

trials are critical in the translation of novel 

therapies into clinical care practice; however, they 

may also form an integral part of immediate care 

plans. Given the dearth of therapeutic options and 

potential benefits, this study aimed to evaluate if 

participation in clinical trials improves survival 

outcomes. 

 

METHODS: 

A total of 63 patients (Age: 64.7± 1.4) with a 

diagnosis of MND (Limb onset: 66.7%) were 

included in the analysis. Diagnosis was 

established using the Gold Coast criteria, with 

confirmation occurring 11.5 ± 1.1 months after 

symptom onset. Mean survival from symptom 

onset was compared between those enrolled in a 

clinical trial and those who did not participate 

using Kaplan–Meier Survival Analysis. Fisher’s 

exact test and independent samples t- tests were 

used to examine factors effecting clinical trial 

enrolment. Results are presented as mean ± 

standard error. 

 

RESULTS: 

The mean survival for the cohort was 36.5±2.1 

months. Patients enrolled in clinical trials had a 

significantly longer survival duration (39.7±3.1 

months) compared to those who did not 

participate (32.3±2.5months, (χ² (1) = 4.141, p = 

0.042). Those who took part in clinical trials did 

not differ significantly in site of onset or age from 

those who did not participate. 

 

 

 

 CONCLUSION: 

Patients enrolled in trials demonstrated prolonged 

survival compared to those who did not participate. 

Given the limited therapeutic options for MND, 

clinical trial involvement may play a role in 

improving patient outcomes and should be 

considered as part of comprehensive disease 

management strategies. 
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INTRODUCTION: 

Despite the approval of four medicines by the US 

Food and Drug Administration (FDA) for the 

treatment of amyotrophic lateral sclerosis (ALS), 

there remains notable unmet clinical demand. 

Tetramethylpyrazine nitrone (TBN), a 

multifunctional neuroprotective agent, has 

exhibited promising results in ameliorating motor 

dysfunction and enhancing cognition in preclinical 

models of various neurodegenerative diseases, 

including ALS. The objective of this study was to 

evaluate the safety and efficacy of orally 

administered TBN in patients with ALS. 

 

METHODS: 

The phase 2 study is a multi-center, randomized, 

double-blind and placebo-controlled trial 

conducted at 11 hospitals in China. Patients were 

diagnosed with definite or probable ALS based on 

the revised El Escorial criteria. Eligible patients 

were aged 45-70 years with an ALS onset for no 

more than 2 years, achieved scores of at least 2 on 

each item of the Revised ALS Functional Rating 

Scale (ALSFRS-R) score, and had a forced vital 

capacity (FVC) of at least 80%. Additionally, 

eligible patients also experienced a decrease of 1-

4 points in the ALSFRS-R score during a 3-month 

screening period. Those who met all the criteria 

were then randomly assigned 1:1:1 to a low-dose 

TBN group, high-dose TBN group, or placebo 

group. The primary efficacy endpoint was the 

change in ALSFRS-R score from the baseline to 

180 days. The secondary endpoints included the 

change in FVC, grip strength, ALS Assessment 

Questionnaire-40 (ALSAQ-40) results, and the 

proportion of endpoint events during the 180 days. 

Both the primary and secondary endpoints were 

analyzed in the full analysis set (FAS). Safety 

evaluations were performed on all patients who 

received at least one dose of the study drug and 

underwent at least one assessment after baseline. 

This study has been registered with the Chinese 

Clinical Trial Registration Center 

(ChiCTR2000039689). 

 

 

RESULTS: 

A total of 155 patients (mean [SD] age, 55.0 [6.5] 

years; 115 men [74.2%]) were randomized (51 

[32.9%] to the low-dose tetramethylpyrazine 

nitrone group, 52 [33.6%] to the highdose 

tetramethylpyrazine nitrone group, and 52 [33.6%] 

to the placebo group). No significant differences 

were observed in ALSFRS-R score changes 

between low-dose tetramethylpyrazine nitrone 

(least squares [LS] mean difference, −0.89 points; 

95% CI −3.25 to 1.48 points) and high-dose 

tetramethylpyrazine nitrone (LS mean difference, 

−0.20 points; 95% CI −2.48 to 2.07 points) 

compared with placebo. High-dose 

tetramethylpyrazine nitrone showed a significantly 

slower decline in grip strength at day 180 (LS 

mean difference, 2.46 kg; 95% CI, 0.15-4.76 kg). 

In a subgroup of patients younger than 65 years 

with slower disease progression, 

tetramethylpyrazine nitrone significantly 

attenuated the decline in grip strength (LS mean 

difference, 3.63 kg; 95% CI, 0.84-6.41 kg), bulbar 

scores (LS mean difference, 0.66 points; 95% CI, 

0.03-1.29 points), and respiratory scores (LS mean 

difference, 0.54 points; 95% CI, 0.03-1.06 points). 

Adverse events were mostly mild or moderate, 

with no severe treatment-related adverse events or 

deaths. 

 

CONCLUSION: 

This randomized clinical trial demonstrates that 

tetramethylpyrazine nitrone is safe and well-

tolerated in patients with ALS. There was no 

difference in the primary end point across the low-

dose, high-dose, and placebo groups, with 

significant benefits in a subgroup of younger 

patients with slower disease progression. 
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INTRODUCTION: 

The International Alliance of ALS/MND 

associations is a global network of amyotrophic 

lateral sclerosis (ALS) and Motor Neuron Disease 

(MND) associations informed by people living 

with ALS (PALS) and their caregivers (CALS). In 

ALS/MND most clinical trials testing new 

therapies generated negative results, and most 

available treatments only marginally slow disease 

progression(1). Recommendations to improve 

ALS/MND trial protocols have been proposed by 

expert panels and regulatory agencies, including 

the adoption of more accurate endpoints(2). 

Today, there is no consensus for which set of 

outcome measures should be used in ALS/MND 

trials(3).  

 

METHODS: 

The Alliance is driving a global multi-

stakeholders taskforce to facilitate discussion on 

outcome measures for ALS/MND trials. 

ALS/MND clinical trials ran in the last 5 years 

were reviewed and a 13-question survey was 

conducted to collect direct input from sponsors on 

their current and preferred selection of endpoints. 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

We sent our survey to 35 industry sponsors that 

were either running or planning to run an 

ALS/MND trial, receiving 18 responses. We found 

that, excluding safety and tolerability measures, the 

ALS functional rating scale (ALSFRS) and the 

combined assessed function survival (CAFS) score 

were the most used primary endpoints respectively 

in literature and across survey responses. For 

secondary and exploratory measures, slow vital 

capacity (SVC) and Neurofilament Light Chain 

(NfL), respectively, were the most popular among 

industry respondents. When asked to rank the 

endpoints according to their importance, 

respondents chose ALSFRS and survival as the 

most relevant secondary endpoints and biomarkers 

as the most important exploratory measures. Most 

respondents declared that they wished they could 

use NfL as their primary endpoint but were unable 

to because of regulatory requirements and 

insufficient validation. 

 

CONCLUSION: 

Excluding safety and tolerability, the most used 

primary endpoints in our sample are ALSFRS and 

survival primarily because of their acceptance by 

regulators. 
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ABSTRACT 

 

INTRODUCTION:  

Erythropoietin-producing hepatocellular carcinoma A4 (EphA4) is implicated in the pathophysiology of 

amyotrophic lateral sclerosis (ALS). EphA4 fusion protein (EphA4-Fc) inhibits EphA4 function in vivo but 

is too short-lived for prolonged therapy. NUN-004 (mEphA4-Fc) is a modified EphA4-Fc engineered for an 

extended half-life and has completed a first-in-human phase I/Ib study. The objective was to assess the safety, 

tolerability, pharmacokinetics, immunogenicity and efficacy of NUN-004 in healthy volunteers and patients 

with ALS. 

 

REPORT:  

In this open-label study, Part 1 enrolled 20 healthy volunteers in five single ascending dose cohorts (1, 3, 

10, 20 and 30 mg/kg), followed by Part 2, which enrolled eight patients with ALS in two multiple ascending 

dose cohorts (cycle 1: 15 and 30 mg/kg) who could continue into an extended access phase (cycles 2–6: 15 

mg/kg) for a total of 6 months’ treatment. All participants received intravenous NUN-004; multiple dosing 

was administered weekly in 28-day cycles. Primary endpoints included safety assessments, single- and 

multiple-dose pharmacokinetics, and anti-drug antibodies. Efficacy assessments were Amyotrophic Lateral 

Sclerosis Function Rating Score Revised (ALSFRS-R) and forced vital capacity. 

NUN-004 was well tolerated, with no serious adverse events or discontinuations. NUN-004 exposure 

generally increased with dose. Single-dose half-life was 111.7 (± 22.8) h in healthy volunteers (n = 20) and 

74.4 (± 19.4) h in patients (n = 6). Steady state was observed in patients by day 8. No antibody response was 

observed. 

ALSFRS-R showed a slight improvement (+0.09 points/month) to cycle 4 and a slight decline (−0.35 

points/month) over the whole study. Forced vital capacity trends were consistent with ALSFRS-R.  

 

CONCLUSION:  

This study supports the safety, tolerability and extended half-life of NUN-004, and provides preliminary 

evidence for its ability to ameliorate disease progression in an ALS cohort. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

progressive and terminal neurodegenerative 

disorder with limited treatment options, 

highlighting the critical need for clinical trials to 

identify effective therapeutics. However, clinical 

trials rely on stringent eligibility criteria to ensure 

the selection of appropriate candidates. 

Unfortunately, diagnostic delays can pose 

significant barriers to patient inclusion, often 

resulting in patients surpassing the clinical 

thresholds for trial participation. Consequently, 

the aim of this study was to quantify the 

proportion of patients deemed ineligible for 

clinical trials upon reaching specialised clinics. 

 

METHODS: 

Data was sourced from ALS patients at their 

initial appointment at a specialised MND clinic, 

from 2023 to 2024, via the MiNDAUS national 

registry. Following a comprehensive review of 

recent clinical trials conducted in Australia, 

patients were assessed on their ability to meet 

common eligibility criteria, including a 

progression rate of ≥0.5, respiratory vital capacity 

of ≥60%, symptom duration of ≤24 months and 

the absence of the end point criteria of non-

invasive ventilation (NIV) or percutaneous 

endoscopic gastrostomy (PEG). 

 

 

 

 

 

 

 

 

 

RESULTS: 

Data was collected from 47 ALS patients (Age: 61.6 

± 11.4 years, Male: 76.6%) who were diagnosed 

12.5 ± 10 months after initial symptoms. Disease 

onset was categorised into lumbar (55.3%), 

cervical (23.4%) and bulbar (21.3%). The mean 

ALSFRS was 36.2 ± 6.8, indicating mild to 

moderate impairment. A total of 42.5% of patients 

were ineligible for clinical trials, 25.5% due 

progression rate, 14.6% from inadequate respiratory 

vital capacity, 19.1% from prolonged symptom 

duration and 12.7% from reaching end points. 

 

CONCLUSION: 

A substantial proportion of patients were deemed 

ineligible for clinical trials, underscoring the 

critical need for improvements in early diagnosis to 

enhance access to clinical trials. By addressing these 

barriers, we may increase the potential for patients 

to benefit from emerging therapies and improve the 

overall success of clinical research in ALS. 
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INTRODUCTION: 

There is no established curative treatment for 

amyotrophic lateral sclerosis (ALS). Familial 

ALS accounts for approximately 5-10% of all 

ALS cases, and more than 30 different causative 

genes have been reported. In April 2023, 

Tofersen, an antisense oligonucleotide against 

SOD1, was approved in the United States for 

the treatment of familial ALS with SOD1 

mutations (SOD1-ALS). We examined the course 

of an SOD1-ALS patient treated with Tofersen at 

our hospital, in comparison with the natural 

history of other SOD1-ALS patients. 

 

METHODS: 

Muscle strength and daily functioning were 

evaluated with a hand-held dynamometer (HHD) 

and the ALS Functional Rating Scale- Revised 

(ALSFRS-R) in an SOD1-ALS patient (39 years 

old at onset, male) who received intrathecal 

Tofersen injection since April 2020. The clinical 

course was also compared with two other SOD1-

ALS patients with the same mutation (L127S) 

who had not received Tofersen (Case 1: male, 69 

years old at onset; Case 2: male, 61 years old at 

onset). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

In the patient who received Tofersen, there was 

improvement in ALSFRS-R from the start of 

treatment, and no significant worsening in HHD. 

On the other hand, in Case 1 patient who did not 

receive Tofersen, upper limb muscle weakness 

appeared 4 years after onset, and the patient died of 

respiratory failure 6 years after onset. In Case 2 

patient of untreated ALS, bulbar symptoms 

appeared 3 years after onset, upper limb muscle 

weakness appeared 4 years later, respiratory muscle 

paralysis appeared 10 years later, and the patient 

died 12 years after onset. These results suggest that 

while muscle weakness progresses in SOD1-ALS 

as well as sporadic ALS in 4 to 5 years after onset, 

the progression is clearly delayed in the Tofersen- 

treated case. 

 

CONCLUSION: 

Tofersen may contribute to the inhibition of 

progression of SOD1-ALS. Further studies are 

needed. 
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INTRODUCTION: 

Tofersen, the first approved therapy for SOD1- 

ALS, was evaluated in the Phase 3, randomized, 

double-blind, placebo-controlled VALOR trial 

over 28 weeks. At trial conclusion, participants 

could enroll in an OLE study. 

 

METHODS: 

Integrated analyses of VALOR and the OLE were 

prospectively planned for comparison of early-

start versus placebo/delayed-start tofersen (~6 

months later). Key efficacy endpoints included 

measures of axonal injury and neurodegeneration 

(neurofilament light chain [NfL]), function and 

strength (ALSFRS-R, SVC, HHD), survival 

(event-free survival [EFS] and overall survival), 

and quality of life (QoL). The OLE completed in 

August 2024, ~5.5 years after VALOR began. 

 

RESULTS: 

VALOR enrolled 108 participants (tofersen 100 

mg, n=72; placebo, n=36). 95/108 (88%) 

participants transitioned to the OLE. At OLE 

completion, participants had the opportunity for 

≥3.5 years follow-up from the start of VALOR 

(median opportunity for follow-up: 4.8 years). 

46/108 participants completed the OLE (early- 

start, 34/72 [47%]; placebo/delayed-start, 12/36 

[33%]). Tofersen led to sustained NfL reductions  

 

 

over time, consistent with slowing of 

neurodegeneration. Over 148 weeks, early- vs 

placebo/delayed-start tofersen led to lower declines 

in clinical function, respiratory and strength, and 

QoL. A subset of participants in each group (10.7-

17.3% vs. 21-27.3%) exhibited improvement in 

function and strength, with a higher proportion in 

the early start group. 

Early-start tofersen was also associated with a lower 

risk of death or permanent ventilation compared to 

the placebo/delayed-start group. In the faster-

progressing subgroup (defined by median plasma 

NfL level at baseline), EFS was extended ~3.4 years 

with early- vs. placebo/delayed-start group (Cox 

hazard ratio: 0·47 [95% CI: 0.186, 1.183]). Most 

AEs were 

consistent with ALS disease progression or known 

side effects of lumbar puncture. Nine participants 

(8.7%) had a total of 10 serious neurologic AEs. No 

new safety concerns were identified. 

 

CONCLUSION: 

Final data from VALOR/OLE highlight the long-

term effects of tofersen in adults with SOD1-ALS. 
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FIRST-IN-HUMAN STUDY DESIGN TO EVALUATE THE SAFETY, 

TOLERABILITY, PHARMACOKINETICS, AND PHARMACODYNAMICS OF 

ASCENDING DOSES OF ALN-SOD IN PATIENTS WITH AMYOTROPHIC 

LATERAL SCLEROSIS AND SOD1 VARIANTS 
 

1 Lee, Yi-Chung; 2Levy, Oren; 2Pham, Ly; 2Miller, Jutta; 3Sostelly, Alexandre; 2Banerjee, Poulabi; 2Tong, Zhentao; 
2Rosario, Maria; 2Mahmood, Adnan; 2Harari, Olivier 

1Taipei Veterans General Hospital, Taipei City, Taiwan, 2Regeneron Pharmaceuticals, Inc., Tarrytown, NY, USA, 
3Alnylam Pharmaceuticals, Cambridge, MA, USA. 

 

INTRODUCTION: 

Mutations in the superoxide dismutase 1 (SOD1) 

gene account for 15–30% of familial and 1–2% of 

sporadic amyotrophic lateral sclerosis (ALS) 

cases. ALN-SOD is an investigational, 

intrathecally administered, RNA interference 

therapeutic that targets SOD1 mRNA, utilizing a 

novel platform that results in robust and 

prolonged knockdown of targeted transcripts. 

Here we describe the design of a first-in-human 

(FIH) trial to evaluate ALN-SOD in participants 

with SOD1-ALS. 

 

REPORT: 

The phase 1 study (NCT06351592) will consist of 

a ~2-year treatment period (incorporating a 4- 

week placebo-controlled phase and 96-week 

open-label phase), and a 24-week safety follow- 

up period. Participants will be assigned to one of 

three ascending dose cohorts, with an optional 

fourth cohort to explore an additional dosing 

regimen. The first 3–6 participants in each cohort 

will enter into a 4-week double- blind, placebo-

controlled crossover phase; participants will 

receive ALN-SOD on Day 1 and placebo on Day 

29, or vice-versa. Once participants have been 

followed for ≥12 weeks, review of emerging data 

will determine dose escalation. Within-patient 

dose escalation will be permitted in Cohort 1 if 

there is inadequate cerebrospinal fluid (CSF) 

SOD1 knockdown. Once a dose level clears safety 

review, a cohort may be further expanded up to 15 

participants. All participants will continue into the 

open-label phase of the treatment period, during 

which they will receive repeated dosing of ALN-

SOD for 96 weeks. The interval between multiple 

dosing will be adapted based on emerging SOD1 

data and applied to subsequently enrolled 

participants.  

 

 

 

The frequency of lumbar punctures for CSF 

sampling will taper over time, going from 

approximately every 4 weeks for the first few 

months, to approximately every 12 weeks during the 

second year of treatment. 

 

CONCLUSION: 

Findings from this FIH study will guide the 

selection of ALN-SOD dosing regimens for 

assessment in the subsequent clinical development 

program. 

 

ORIGINAL PRESENTATION: 

Motor Neurone Disease Association (MNDA) 35th 

International Symposium 2024; poster presentation 

#CLT-07. 
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PROGNOSTIC FACTORS IN PATIENTS WITH MOTOR NEURON DISEASE: A 

SINGLE CENTRE STUDY 
 

Mei Lian Goh1, Su Rong Fam1, Si Yan Leo1, Carlyne Li3, Ian Xu4, Mavis Ang2, Josiah Chai2 

 

1. Department of Nursing, National Neuroscience Institute, Singapore. 

2. Department of Neurology, National Neuroscience Institute, Singapore. 

3. Lee Kong Chian School of Medicine, National Technological University, Singapore. 

4. Duke-NUS Medical School, Singapore. 

 
BACKGROUND 

Motor Neuron Disease (MND) is a progressive neurodegenerative disorder with variable clinical phenotypes 

and survival. Identifying prognostic factors is crucial for patient management and clinical decision-making. 

This study aims to investigate prognostic factors associated with survival in MND patients. 

 

METHODOLOGY 

A retrospective review was conducted on deceased MND patients at the National Neuroscience Institute (NNI) 

from 2018 to 2024. Data on demographics, clinical features, time to various clinical milestones, progression 

rate, mobility status, ventilatory and nutritional support, as well as treatment were analyzed. To identify 

prognostic factors, patients were stratified into 3 groups based on survival duration (symptom onset to death): 

short < 3 years, normal 3 – 5 years and long > 5 years. 

 

RESULTS 

Of the 31 deceased MND patients, 71.0% were male and 29.0% were female. The mean and median age at 

presentation were 56.7 and 57.9 years respectively (range from 37.9 to 74.7). Limb onset MND contributed 

to 80.7% of patients, whereas bulbar onset contributed to 19.3%. The median duration (in months) from 

symptom onset to diagnosis and various clinical milestones were: Diagnosis – 12; Wheelchair Bound - 30; 

Non-invasive ventilation (NIV)- 39; Percutaneous Endoscopic Gastrostomy(PEG) - 30; Tracheostomy - 20 ; 

Bedbound- 43; and Death - 45. 

 

Thirteen (42%) patients are in the normal survival group, whereas 9 (29%) each are found in the short and 

long survival groups. Subgroup analysis showed statistically significant association between diagnosis delay 

and time to wheelchair to survival duration. Shorter diagnosis delay was associated with short survival 

duration. Conversely, longer diagnosis delay (>12 months) was associated with a longer survival. No patients 

with time to wheelchair >24 months died within 3 years. 

 

CONCLUSION 

Time to diagnosis and time to wheelchair are important prognostic factors in MND patients. Longer diagnostic 

delay and later onset of wheelchair use are associated with improved survival. 
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ALS WITH AND WITHOUT UPPER MOTOR NEURON SIGNS: A 

COMPARATIVE STUDY SUPPORTING THE GOLD COAST CRITERIA 

 
1†Hee-Jae Jung, 2†E-nae Cheong, 1,3Jungmin So, 2Yangsean Choi, 1Eun-Jae Lee, 1Hyunjin Kim, 1Young-Min Lim 

1 Department of Neurology, Asan medical center, University of Ulsan, College of Medicine, Seoul, Republic of Korea 
2Department of Radiology and Research Institute of Radiology, Asan Medical Center, University of Ulsan College of 

Medicine, Seoul, Republic of Korea 
3 Department of Neurology, Korea University Ansan Hospital, Ansan, Republic of Korea 

† These authors contributed equally to this work. 

 

INTRODUCTION: 

The Gold Coast criteria enable the diagnosis of 

amyotrophic lateral sclerosis (ALS) even in the 

absence of upper motor neuron (UMN) signs, 

which were previously required.1, 2 However, it 

remains unclear whether ALS patients with UMN 

signs (ALSwUMN) and those without 

(ALSwoUMN) exhibit similar clinical 

characteristics and prognosis. 

 

METHODS: 

We enrolled ALS patients diagnosed according to 

the Gold Coast criteria and classified them into 

ALSwUMN and ALSwoUMN groups. Clinical 

data, motor evoked potentials (MEP), serum 

biomarkers (neurofilament light chain, glial 

fibrillary acidic protein, and brain-derived 

neurotrophic factor), and imaging parameters 

(motor band sign, cortical thickness, and white 

matter volume) were assessed. Survival analysis 

was conducted using the Kaplan-Meier method. 

 

RESULTS: 

A total of 51 ALSwUMN and 20 ALSwoUMN 

patients were included. The two groups exhibited 

largely comparable clinical and laboratory 

characteristics. Abnormal MEP findings were 

more frequent in ALSwUMN than in 

ALSwoUMN (94.0% vs. 63.2%, p = 0.017). The 

motor band sign scores did not differ 

significantly. Both groups demonstrated cortical 

thinning in the precentral and entorhinal regions 

compared to healthy controls. However, 

ALSwUMN patients exhibited additional 

thinning in the lateral orbitofrontal, insular, and 

temporal pole regions, whereas ALSwoUMN 

patients showed additional thinning in the pars 

opercularis. Regarding white matter volume, both 

groups had reductions in the thalamus, 

 

cerebellum, and amygdala. Additionally, 

ALSwUMN patients exhibited reduced white matter 

volume in the brainstem. No significant difference 

in survival was observed between the two groups. 

 

CONCLUSION: 

Although ALSwUMN patients exhibited greater 

electrophysiological UMN involvement and some 

variations in cortical thickness and white matter 

volume, their overall characteristics and prognosis 

were not significantly different from those of 

ALSwoUMN patients. These findings support the 

Gold Coast criteria, which recognize ALSwoUMN 

as a valid ALS phenotype. 

 

REFERENCES: 

1. Shefner JM, Al-Chalabi A, Baker MR, et al. A 

proposal for new diagnostic criteria for ALS. 

Clinical Neurophysiology 2020;131:1975-

1978. 

2. Turner MR. Diagnosing ALS: the Gold Coast 

criteria and the role of EMG. Practical 

Neurology 2022;22:176-178. 
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dDepartment of Neurology, Chung-Ang University Gwangmyeong Hospital, 110 Deokan-ro, Gwangmyeong 14353, Korea 

 

INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) remains a 

progressive and fatal disorder with limited 

treatment options. Monoclonal gammopathy has 

been reported at a higher prevalence in ALS 

patients, raising questions about its clinical 

significance. 

 

METHODS: 

This retrospective study analyzed 2,400 ALS 

patients at Hanyang University Hospital (2005– 

2023). Among them, 25 patients with monoclonal 

gammopathy were identified and compared to 

ALS patients without it. Clinical characteristics, 

disease progression rates (ΔFS), and 

electrophysiological features were analyzed. 

Immunoglobulin subtypes were examined, and 

treatment outcomes were evaluated in 9 patients 

who received immunotherapy. 

 

RESULTS: 

ALS patients with monoclonal gammopathy were 

older (p=0.009) and predominantly male 

(p=0.0084). The IgM subtype was associated with 

slower disease progression (p=0.011) compared 

to IgA and IgG, though survival was not 

significantly different. Nerve conduction studies 

revealed predominantly axonal patterns with no 

demyelination. Immunotherapy had no significant 

effect on ΔFS or survival (p=0.91), and disease 

trajectories remained unchanged before and after 

treatment. 

 

CONCLUSION: 

Monoclonal gammopathy in ALS patients do not 

impact disease progression or polyneuropathy 

risk. While the IgM subtype was linked to a 

slower decline, it did not confer a therapeutic 

advantage.  

 

 

 

Immunotherapy did not alter clinical outcomes. 

These findings suggest that monoclonal 

gammopathy may be an incidental finding in ALS 

and does not warrant targeted treatment. 
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BACKGROUND: 

SMA is rare in Singapore, with limited data on adult patients. This study aims to provide an overview of adult 

SMA patients seen at the National Neuroscience Institute (NNI). 

 

METHODOLOGY: 

Retrospective review was conducted on SMA patients seen in NNI since October 2024. Data on 

demographics, clinical features, mobility, ventilatory and nutritional support were analysed. For those 

receiving Risdiplam, Motor Function Measure (MFM)-32, Revised Upper Limb Measure (RULM), 6 Minute 

Walk Test (6MWT), Voice Handicap Index (VHI)-10, Eating Assessment Tool (EAT)-10, and quality of life 

(EQ-5D) assessment were included. 

 

RESULTS: 

We identified 17 adult SMA patients, 12 (70%) were female, and median age 38 years (25-56); 53% were SMA 

Type 3 and 47 % were Type 2. In SMA type 2, all eight were wheelchair bound. In SMA type 3, five were still 

walking and 4 were wheelchair bound. 

 

SMA Type 2 had following baseline mean scores: MFM-32 total score - 11%; RULM – 22; EAT10 – 15; VHI10 

- 9.5; EQ-5D – 55. Respiratory function measured in 1 patient showed peak cough flow (PCF) 150 L/min and 

Forced Vital Capacity (FVC) 1.18 Litres. 

 

SMA Type 3 had following baseline mean scores: MFM-32 total score- 42%; RULM – 30; EAT10 

- 2.5; VHI10 - 8.5; EQ-5D 74; PCF 145 L/min and FVC 2.8 Litres. 

 

Non-invasive ventilation and cough assist device were used by 5 (29%) and 6 (35%) SMA Type 2 respectively, 

compared to only 1(5.8%) SMA type 3 using both devices. 

 

Nine (53%) patients (4 SMA Type 2 and 5 SMA Type 3) were on Risdiplam, with improvement in swallowing 

function, speech and quality of life shown by 3 months of treatment. 

 

CONCLUSION: 

SMA Type 2 and Type 3 show different baseline in motor, bulbar and respiratory function. Risdiplam 

treatment demonstrates potential in improving bulbar function and quality of life. 
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BACKGROUND:  

ALS is a devastating disease of motor neuron degeneration for which the cause is still largely unknown. Target 

ALS has launched the first global research initiative to identify new genetic and environmental factors impacting 

disease risk and progression in ALS patients. The initiative encompasses two observational studies: 1) a Global 

Natural History Study where patients may participate in an in-clinic study for a comprehensive longitudinal 

clinical characterization of disease progression and 2) an in-community study that enables a one-time study visit 

to collect environmental, clinical, and genetic data from patients not able to come into clinic. State-of-the-art multi-

omic datasets and digital health data are generated from the study and available for mining alongside the clinical 

and demographic data. Collectively, a rich dataset from at least 6000 patients and 1200 healthy controls will be 

generated over the next 5 years. Our global research initiative will leverage insights from clinical and genetic 

variation in patients across ancestral backgrounds to yield a better understanding of the disease. 
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METHODS:  

The Natural History Study is a multi-site international study conducted around the world with newest sites just 

on-boarding in India, Brazil, South Korea, Malaysia, and South Africa. Longitudinal clinical assessments and 

cognitive measures occur every 4 months in the clinic, along with collection of blood (plasma, serum), urine, and 

cerebrospinal fluid (CSF). At-home measures of speech and motor function using Aural Analytics or Modality 

AI platforms and respiratory function using the ZEPHYRx platform are also collected in a subset of study 

participants. Environmental and occupational history data are collected by questionnaire. ALS participants are 

followed for up to 20 months and healthy controls are seen at the clinic twice (time 0 and 12 months). Short read 

(Illumina) and long read (PacBio) sequencing is conducted on blood samples from patients enrolled in the 

Natural History Study. Proteomics analysis using TMT LC-MS and Neurofilament light analyses 

(Immunoassay) are generated in collaboration with University of Gottenberg. In- community outreach events 

have been held in Los Angeles, CA and Phoenix, AZ. Patient- centered events provide educational materials and 

resources, translated into Spanish, and collect a blood sample by phlebotomy. Blood is shipped to Psomagen 

(Washington D.C., US) for long read sequencing. The data are uploaded the Target ALS Data Engine in real- 

time for investigators in industry and academia to mine. The Data Engine is a cloud-based federated technology 

platform that facilitates metadata analyses with other clinical studies. The protocols are conducted in accordance 

with ethical standards, including IRB/ IEC approval, adhering to GCP guidelines, and ensuring informed consent 

is collected from all participants. 

 

RESULTS:  

To date, 192 participants (82 HC, 99 ALS) have been enrolled in the Global Natural History Study. 24% of ALS 

participants are known genetic mutation carriers. 86 % of our participants are white, of European descent. 

Increased enrollment at our international sites is rapidly enriching the diversity of the samples and data we are 

collecting. Preliminary analysis of ALS-FRS-R scores and digital health data shows disease progression over 

time in this cohort. Sequencing data, proteomics, Neurofilament light and all metadata from the study can be found 

in the Target ALS Data Engine. More than 290 investigators already have access to the Data Engine and have 

been actively working to develop new therapeutics and biomarkers for ALS. The longitudinal biofluid 

biorepository currently holds 18,000 biofluid vials that can be requested for research. Free access to these 

samples has reduced a significant barrier to identifying diagnostic and disease biomarkers critical for clinical 

use. In-community outreach events launched in December 2024 have been successful in educating and enabling 

patients of diverse races and ethnicities to participate in research. Long read sequencing and associated metadata 

from 300 patients is anticipated by the end of 2025. 

 

CONCLUSION:  

AGRI is the first truly global research initiative on ALS. Data from the study is already informing the 

heterogeneous nature of disease and has allowed for development of novel biomarkers that can predict and track 

disease progression. We anticipate novel insights from ALS populations outside of the USA will help further our 

understanding of disease and provide the framework to enable future clinical studies in diverse parts of the world. 
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Motor neurone disease (MND)/Amyotrophic lateral sclerosis (ALS) impacts over 2700 Australians at any 

given time. Rare disease patient data has the potential to underpin public health and clinical research, 

informing health service design and delivery. Its purposeful application provides the ability for prompter 

diagnosis and patient-centred therapeutic interventions, in addition to supporting new and innovative research 

anddevelopment. Rare disease data platforms can promote and disseminate knowledge, inform clinical 

practice and care, identify and recruit clinical trial participants enabling seamless integration of all aspects of 

care. 
 

The Australian MiNDAUS Partnership has established a person-centred, custom- designed, national MND 

resource linking patient and clinical data. The MiNDAUS Registry is built upon an open-source digital health 

platform. It includes the capacity for patients and their carers to record and report personal information and 

preferences, disease progression and needs in real time, which can be shared with their networks, health 

professionals and research groups. 
 

The MiNDAUS Registry was launched in 2022, includes 15 MND clinic sites across Australia with 871 

registrations (708 living, 165 deceased). Data collected facilitates reporting of, clinical phenotype, survival, 

serial ALSFRS-R, forced vital capacity/body weight, time to diagnosis and key disease milestones/interventions. 

The MiNDAUS Registry aims to empower those living with MND to better self-manage and be supported by 

timely and personalized services. The Platform aims to use data in real- time for clinical management, 

enrolment in clinical trials, and inform health service delivery and evidence-based policy development. 
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INTRODUCTION: 

Multifocal motor neuropathy (MMN) is an 

uncommon neurological condition associated with 

pure motor symptoms and predilection for upper 

limb involvement. Differentiation with early-

staged amyotrophic lateral sclerosis (ALS), which 

is crucial because of its treatability with timely 

usage of intravenous immunoglobulin (IVIG), 

currently relies on clinical progression, 

electrophysiological criteria, and detection of anti-

GM1 IgM antibodies. Our study aimed to 

investigate the clinical and biomarkers features of 

patients with the two diseases. 

 

METHODS: 

We compared the clinical presentations, results of 

serum and cerebrospinal fluid analysis, and nerve 

conduction study (NCS) between eight patients 

diagnosed with definite, probable, or possible 

MMN, and 153 patients of ALS. Of these, 53 

patients with distal-upper-limb onset form ALS 

were further separated for subgroup comparison, 

whose initial presentation may mimic MMN. For 

the interpretation of NCS results, conduction block 

was defined by the consensus provided by 

European Federation of Neurological Societies 

(EFNS) and Peripheral Nerve Society (PNS) in 

2010.1 

 

RESULTS: 

Compared to ALS group, patients of MMN had 

younger age at onset (43.1±10.5 and 57.5±12.5 

respectively, p=0.002) and shorter delay from 

symptoms onset to diagnosis (37.0±31.4 and 

17.8±17.5, p=0.065), though the later was not 

statistically significant. None of them presented 

with upper motor neuro signs in neurological 

examination, and atrophy of weak muscle less 

happened (37.5% and 78.6%, p=0.023). MMN 

patients have lower creatine kinase (CK) level 

 

(105.9±63.5  and  271.9±229.8,  p<0.001)  and 

higher IgM level (151.9±53.6 and 98.7±51.1, 

p=0.010), but there was no difference in the CSF 

protein, IgG, albumin, and IgG index. In the aspect 

of NCS, the conduction block was more frequently 

found in MMN patients (75% and 17.9%, p=0.001), 

by both the criteria of definite and probable 

conduction blocks. All the above differences were 

also observed in the comparison between patients 

with MMN and distal-upper-limb onset form ALS. 

Among the patients of MMN, six of eight were 

diagnosed with definite or probable MMN based on 

the existence of conduction block, and the rest of 

two had possible MMN due to responsiveness to 

IVIG treatment. However, none of them underwent 

tests for anti-GM1 IgM antibody. To be noticed, the 

conduction blocks were more common between the 

stimulations over a long segment of limbs, like 

forearm and Erb’s point in median or ulnar nerves, 

raising the need for multiple stimulation points 

during NCS. 

 

CONCLUSION: 

Our study provided a valid real-world data on the 

difference between the patients of MMN and ALS. 

Thorough evaluations of conduction block in NCS 

and response to IVIG treatment can adequately help 

distinguish MMN from ALS in the early stage of 

disease even without anti- GM1 IgM antibody 

tested. 
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INTRODUCTION: 

Hypermetabolism (an increase in resting energy 

metabolism) has been observed in both familial 

and sporadic ALS patients, and resting energy 

expenditure moreover seems to increase with 

proximity to death. The aim of the project is to 

delineate in detail the changes in metabolism that 

occur in individuals with ALS, on a macroscopic 

and molecular scale. 

 

METHODS: 

We propose to examine the genetic and 

environmental correlates of any changes, identify 

links between these factors and endophenotype, 

clinical phenotypes, symptoms and disease 

progression. This is a cross-sectional case-control 

study and longitudinal observational cohort study. 

The study is designed in 2 parts, each with its own 

primary hypothesis: 

Part A: People with ALS are more likely to be 

hypermetabolic than controls 

Part B: ALS patients who are hypermetabolic 

will progress faster than those who are 

normometabolic 

Part A participants opting from repeated visits 

will have a single study visit, whereas patients 

enrolled in both parts will attend 4-6 months 

follow ups longitudinally. 

We will investigate determinants of this increased 

energy expenditure and whether metabolic factors 

are causal in the development of ALS using 

Mendelian randomization. To ensure the most 

robust results possible are obtained, validated 

equipment and techniques will be used to probe 

the impact of ALS patients’ body composition 

and energy balance on disease progression and 

survival (BodPod and QUARK RMR/Q-NRG). 

Validated clinical questionnaires; blood samples 

to measure biomarkers linked to metabolic state;  

 

 

 

 

detailed phenotypic clinical information will be 

collected in addition to anthropometric measures. 

This information will allow us to explore the 

underlying associations in much greater depth. 

 

RESULTS: 

The study has all local hospital R&I approvals. 

Ethical approval for amendment submitted and we 

anticipate recruitment of participants and data 

collection will commence soon. Initial results will 

be presented at PACTALS meeting. 

 

CONCLUSION: 

This is a new and rapidly moving field, and we aim 

to develop tools that can be used in clinical settings 

to assess metabolism and body composition for our 

patients, to inform decisions about nutritional 

support and allow tailoring of future treatments. 
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INTRODUCTION 

Spinal and bulbar muscular atrophy (SBMA) is a rare inherited disease affecting the lower motor 

neurons, caused by a genetic mutation in the Androgen Receptor gene on the X chromosome. 

Diagnosis of this disease in Vietnam is limited due to the lack of genetic testing and the possibility of 

misdiagnosis. 

 

REPORT 

We retrospectively collected patients admitted to our neurology department or visited our neurology 

clinic at the University Medical Center of Ho Chi Minh City with confirmed SBMA diagnoses 

between 2022 and 2024. We identified 27 patients suspected of having SBMA, with 13 patients 

confirmed to have a CAG repeat expansion (45-59 repeats) in the AR gene. Of the 13 patients, 61.5% 

had symptom onset between 30 and 39 years, the median and interquartile range (IQR) age was 

32(29-38) years. The median and IQR time from onset to diagnosis was 8(3.5-10) years. All patients 

had difficulty walking at the time of diagnosis, 69.2% presented with postural tremor. 77.8% had 

gynecomastia on ultrasound. 11 of the 13 patients underwent creatine kinase (CK) testing, all patients 

had elevated serum CK levels, the median and IQR value was 2327(892- 3597) U/L. The percentage 

of patients with sensory nerve action potential amplitude abnormalities was high (91%), while 

abnormalities in compound muscle action potential amplitude were less frequent (51.5%). The needle 

electromyography examination showed neurogenic changes in all patients, including chronic 

reinnervation changes (100%) and denervation phenomena in 81.8%. 

 

CONCLUSION 

Our abstract highlights the characteristics of SBMA. Patients with SBMA usually experience 

symptom onset in the third decade of life, presenting with postural tremors, difficulty walking, 

gynecomastia, and elevated CK levels. Sensory conduction abnormalities are more common than 

motor conduction abnormalities, needle electromyography shows chronic neurogenic changes. We 

hope to raise awareness of the disease so that patients can receive an appropriate diagnosis earlier. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

progressive neurodegenerative disease marked by 

diverse clinical phenotypes and varying rates of 

functional decline, which complicate accurate 

prognostication and personalized management.1,2 

While previous studies have mainly focused on 

survival analysis in Western populations, there is 

limited research examining the actual clinical 

progression of ALS, particularly in Asian 

cohorts.3-6 This study aims to investigate the 

clinical progression of Korean patients with ALS 

and conduct cluster analysis based on the 

progression patterns. 

 

METHODS: 

We conducted a study involving 796 ALS patients 

from Hanyang University Hospital between 2005 

and 2023, each having at least five ALSFRS-R 

measurements over a three-year period. 

Longitudinal ALSFRS-R scores were analyzed 

using a mixture of Gaussian processes (MoGP), 

identifying 21 clusters with diverse progression 

trajectories, encompassing both linear and non-

linear patterns. To address the challenges 

associated with heterogeneous trajectories, 

Principal Component Analysis (PCA) and k-

means clustering were employed to classify 

patients into four distinct clusters based on their 

progression patterns. 

 

RESULTS: 

The mixture of Gaussian processes (MoGP) 

analysis identified 21 clusters with various 

progression trajectories, revealing significant 

heterogeneity in ALS clinical progression. The 

trajectories included linear, sigmoid, concave, and 

convex patterns, indicating differing rates of 

 

functional decline. Due to the small patient numbers 

per cluster, further clustering was performed using 

ALSFRS-R scores from 1 to 36 months post-onset. 

This secondary analysis yielded 4 clusters: slow, 

sigmoid, intermediate, and fast. The intermediate 

cluster showed rapid early progression followed by 

deceleration, while the sigmoid cluster had slow 

initial progression that later accelerated. These 

distinct progression patterns were consistent with 

known ALS phenotypes, highlighting the 

heterogeneity of ALS progression, especially with 

the intermediate cluster's unique characteristics, 

such as a higher prevalence of lower limb onset and 

rapid early decline. 

 

CONCLUSION: 

This study identified significant heterogeneity in 

ALS progression among Korean patients, 

revealing diverse patterns including linear, 

sigmoid, concave, and convex trajectories. The 

clustering analysis further categorized patients 

into four clusters (slow, sigmoid, intermediate, 

and fast) based on their progression rates. The 

distinct patterns and characteristics, particularly 

the unique intermediate cluster, underscore the 

complexity and variability of ALS progression, 

emphasizing the need for tailored prognostication 

and management strategies. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a 

devastating neurodegenerative disorder with 

limited therapeutic options and a complex 

diagnostic process. Recent studies suggest distinct 

clinical and genetic characteristics among ALS 

patients carrying superoxide dismutase 1 (SOD1) 

gene variants. However, data from Korean 

populations remain limited. This preliminary 

study investigates clinical features and genetic 

profiles of SOD1 variants in Korean ALS 

patients diagnosed between 2005 and December 

2023. 

 

METHODS: 

This retrospective analysis enrolled ALS patients 

diagnosed between January 2005 and December 

2023 who underwent genetic testing including 

SOD1 gene sequencing. Patients lacking SOD1 

genetic analysis or missing key clinical data (age 

of onset, ALSFRS-R score) were excluded. 

Clinical features, disease severity (ALSFRS-R), 

progression rates (initial delta FS), and diagnostic 

delay were collected and compared between 

patients with SOD1 variants and non-genetic ALS 

controls. Identified SOD1 variants were 

classified according to the American College of 

Medical Genetics and Genomics (ACMG) 

guidelines. 

 

RESULTS: 

Out of the enrolled cohort, 58 patients had SOD1 

variants. Compared with controls, SOD1 patients 

presented with significantly younger onset (mean 

age 44.33 ± 16.25 vs. 57.12 ± 11.27 years, 

p<0.0001). Initial ALSFRS-R scores were 

significantly lower in the SOD1 group (35.38 ± 

10.74 vs. 38.47 ± 6.49, p<0.0001), and initial 

delta FS was higher, indicating faster 

progression (1.07 ± 0.95 vs. 0.82 ± 0.8, p=0.033).  

 

 

 

 

Genetic analysis identified 23 unique SOD1 

variants, predominantly p.Phe21Cys (17.24%) and 

p.Gly86Ser (15.52%), most classified as pathogenic 

or likely pathogenic per ACMG criteria. No 

significant differences were observed in diagnostic 

delay. 

 

CONCLUSION: 

Korean ALS patients with SOD1 gene variants 

exhibit earlier onset, faster clinical progression, and 

a high prevalence of familial ALS compared to non-

genetic ALS patients. These results emphasize the 

importance of genetic counseling, early diagnosis, 

and potential targeted management strategies in this 

subgroup. 

 

REFERENCES: 

Martinelli I, Ghezzi A, Zucchi E, et al. Predictors 

for progression in amyotrophic lateral sclerosis 

associated to SOD1 mutation: insight from two 

population-based registries. J Neurol. 

2023;270:6081-6092.  doi:10.1007/s00415-023- 
11963-0. 

 

Ruffo P, Perrone B, Conforti FL. SOD-1 Variants 

in Amyotrophic Lateral Sclerosis: Systematic Re-

Evaluation According to ACMG- AMP 

Guidelines. Genes. 2022;13(3):537. 

doi:10.3390/genes13030537. 

Berdyński M, Miszta P, Safranow K, et al. SOD1 

mutations associated with amyotrophic lateral 

sclerosis analysis of variant severity. Sci Rep.  

2022;12:103.  doi:10.1038/s41598-021- 

03891-8. 

User
Rectangle



 

 

Clinical 

C-P-E002 

 

FROM ENVIRONMENT TO SYMPTOMS: MAPPING PREMORBID RISK 

FACTORS ONTO AMYOTROPHIC LATERAL SCLEROSIS CLINICAL FEATURES 

IN A LARGE PATIENT-REPORTED DATABASE IN CHINA 
 

1Xinyu Li; 2Qianrui Chen; 3Dongsheng Fan, 3Lu Chen 
1Peking University Health Science Center, Peking University, Beijing, China 

2 School of Health Humanities, Peking University, Beijing, China 
3Department of neurology, Peking University Third Hospital, Beijing, China 

 

ABSTRACT 

 

OBJECTIVE:  

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease with multifactorial causes, 

including genetic and environmental factors. This study aims to explore the pre-onset factors influencing ALS 

onset and progression among the Chinese population, leveraging the world’s largest patient-reported ALS 

database. 

 

METHODS:  

Data from 1421 ALS patients were collected through the AskHelpU platform, including detailed information 

on occupational exposure, lifestyle habits, dietary patterns, and medical history. Statistical analyses were 

conducted using SPSS to identify associations between these factors and clinical characteristics such as age at 

onset and disease progression rate. 

 

RESULTS:  

The study identified significant associations between pre-onset factors and the clinical characteristics of ALS 

in Chinese patients. High-fat diets (p = 0.017, r = -0.063), emotional setbacks (p = 0.005, r = -0.075), and high 

stress levels (p < 0.001, r = -0.179) were associated with earlier onset, whereas higher vitamin intake delayed 

onset (p = 0.007, r = 0.071). Exposure to pesticides was linked to delayed onset (p = 0.007, r = 0.071), while 

smoking correlated with bulbar onset impairments (p = 0.025). Pre-existing conditions, such as hypertension (p 

< 0.001, r = 0.157) and thyroid disease (p = 0.003, r = 0.078), were associated with delayed onset, highlighting 

the multifactorial etiology of ALS. Patients with occupations involving physical labor, such as agriculture, 

showed faster ALS progression (p < 0.001, r = 0.128), while those in education exhibited slower progression (p = 

0.009, r = -0.090). 

 

CONCLUSION:  

This study comprehensively examined the effects of environmental, occupational, lifestyle, and medical factors 

on ALS onset and progression, leveraging China’s first patient- reported ALS database. It provides novel 

insights into the regional variations in ALS etiology, emphasizing the multifactorial nature of the disease. 
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INTRODUCTION: 

Motor neuron diseases (MND) are a group of 

neurodegenerative disorders caused by the 

degeneration of upper and lower motor neurons1. 

Amyotrophic lateral sclerosis (ALS) is the most 

common subtype of MND and is characterized by 

high mortality and severe disability2. This study 

aimed to comprehensively assess the 

epidemiological burden of MND in China 

utilizing the Global Burden of Disease (GBD) 

2021 database and project its trends from 2022 to 

2045, thereby offering evidence-based insights 

for MND prevention policies. 

 

METHODS: 

Using data from the GBD 2021 study, the disease 

burden of MND was assessed through metrics 

including deaths, prevalence, disability- adjusted 

life years (DALYs), and their corresponding age-

standardized rates3. The descriptive analysis 

reported point estimates and 95% uncertainty 

intervals (UI) for MND burden indicators in 2021 

across the total population, genders, and age 

groups. Correlation analysis used scatter plots and 

generalized additive models to evaluate the 

relationship between the socio-demographic 

index (SDI) and the MND burden. Disease burden 

trends were forecasted to 2045 using the 

Nordpred model, based on age-period-cohort 

analysis. All data processing, analysis, and 

visualization were performed using R (version 

4.3.3). 

 

 

 

RESULTS: 

In 2021, the age-standardized DALYs, mortality, 

and prevalence rates of MND in China were 

reported as 7.67 (95% UI: 4.88– 10.06) per 

100,000, 0.18 (95% UI: 0.11–0.25) per 100,000, 

and 2.30 (95% UI: 1.84–2.80) per 100,000, 

respectively. From 1990 to 2021, DALYs, deaths, 

and prevalence increased by 40%, 126%, and 30%, 

respectively. Significant age- and sex-related 

disparities were observed, with higher burdens 

among older populations and males. Globally, the 

MND disease burden exhibited an "inverse L-

shaped" relationship with SDI levels. Countries 

with a higher SDI level demonstrated a higher 

disease burden. A similar trend was observed in East 

Asia countries. Projections suggest that MND 

prevalence in China will peak in 2034 before 

declining slightly, while DALYs and deaths are 

expected to rise steadily, increasing by 54% and 

90%, respectively, by 2045. 

 

CONCLUSION: 

The burden of MND in China has increased 

significantly over the past three decades and is 

projected to continue rising in the next two decades. 

This study provides crucial data on the 

epidemiology of MND in China. It holds significant 

implications for developing MND management 

policies aimed at mitigating its health and economic 

impacts. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) involves 

complex genetic contributions, leading to an 

increase in genetic screening in clinical practice. 

Consequently, the detection of variants of 

uncertain significance (VUS) has also risen, yet 

significant challenges remain in interpreting their 

clinical relevance and providing effective 

counseling. This study aimed to conduct an in- 

depth genetic analysis of Korean ALS patients by 

utilizing multi-gene panel testing, focusing on 

assessing the clinical relevance of VUS and 

evaluating the impact of expanding gene panel on 

clinically actionable variants. 

 

METHODS: 

We retrospectively analyzed genetic testing data 

from ALS patients between January 2018 and 

December 2023. Methodology evolved from 

targeted next-generation sequencing panels of 26 

genes (2018-2021) to an expanded panel of 44 

genes (2022-2023). Variants were classified 

according to the ACMG guidelines, and VUS 

were classified into high (VH) or low (VL) 

probability of pathogenicity based on the 28 

ACMG criteria. Clinically actionable variants 

were defined as pathogenic, likely pathogenic 

(P/LP), or VH variants. 

 

RESULTS: 

In a total of 379 patients, 16 P/LP variants and 135 

VUS were identified. While the detection rate of 

P/LP variants was consistent between the two 

panels at approximately 4%, VUS were identified 

twice as high with the 44-gene panel compared to 

the 26-gene panel (22.7% vs. 46.4%). Further 

analysis of VUS revealed that VH variants, as 

well as clinically actionable variants, were most  

 

 

 

 

prevalent in patients with onset before the age of 40 

years, with their proportions decreasing 

progressively with age (P = 0.011), whereas VL 

variants showed no such an age-related trend. The 

gene panel expansion had little impact on detecting 

clinically actionable variants in patients with onset 

age under 40 years (30% vs. 32%), but significantly 

increased the detection rate in those over 40 years 

(14% vs. 22%, P = 0.035). Twenty-seven patients 

(7.1%) were identified as oligogenic carriers, with 

the majority (88.9%) identified only with the 

expanded gene panel. 

 

CONCLUSION: 

Our results underscore the significant role of genetic 

factors in younger individuals with ALS, and also 

highlight the utility of expanded multi-gene panel 

for improving the detection of clinically actionable 

variants and oligogenic carriers particularly in 

older-onset patients. 
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INTRODUCTION: 

TARDBP is one of the most commonly implicated 

genes in amyotrophic lateral sclerosis (ALS). It 

encodes TAR DNA-binding protein 43 (TDP-43), 

a protein critical to ALS pathology, whose 

pathogenic variants disrupt its nuclear-

cytoplasmic translocation, leading to aggregation. 

This study aimed to investigate the role of 

TARDBP variants in a Taiwanese ALS cohort. 

 

METHODS: 

We analyzed the coding regions of TARDBP 

using Sanger sequencing in 650 unrelated ALS 

patients recruited between 2000 and 2024. The 

cohort included 388 men and 262 women, with an 

average age of onset of 56 ± 13 years. 

Approximately 20% presented with bulbar-onset 

ALS. Haplotype analysis was conducted using 

single nucleotide polymorphism and short tandem 

repeat markers flanking TARDBP. 

 

RESULTS: 

Pathogenic TARDBP variants were identified in 

17 probands and 11 of their relatives, with an 

average age of onset of 49.1 ± 10.3 years, 32% of 

whom had bulbar-onset disease. Six probands 

carried the p.M337V variant, five had p.S375G, 

two had p.N378D, and one each carried p.G348C, 

p.G348V, p.G376D, or p.I383V. 

Haplotype analysis suggested a common founder 

for the p.S375G variant and most families with 

p.M337V. Asymptomatic carriers were also 

identified, suggesting incomplete penetrance. 

 

 

 

 

CONCLUSION: 

Our study revealed that pathogenic TARDBP 

variants are a significant genetic contributor to ALS 

in Taiwan, associated with earlier disease onset but 

reduced penetrance. The recurrent M337V and 

p.S375G variants likely reflect a founder effect. 
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INTRODUCTION: 

SOD1 gene mutation was first identified in 1993 

as a cause of familial ALS (FALS). Since then, 

over 40 genes have been associated with ALS, 

shedding light on its molecular mechanisms. 

SOD1 mutations account for 10-20% of familial 

ALS cases and 1-2% of sporadic cases. This study 

represents India’s first report on the SOD1 gene 

mutation spectrum in ALS patients. 

 

METHODS: 

Retrospective analysis was conducted on ALS 

patients evaluated between 2017 and 2023 who 

underwent Next-Generation Sequencing and 

tested positive for SOD1 mutations. In 2024 and 

2025, telephonic follow-up calls were made to 

assess patient outcomes. The study was 

performed at a quaternary care referral center for 

ALS in India. 

 

RESULTS: 

A total of 26 ALS patients (16 men) from different 

families were identified with pathogenic or likely 

pathogenic SOD1 mutations. Median age at onset 

(AAO) was 46.5 years (range: 16-65), with a 

median disease duration of 13.5 months (range: 2-

84). No significant difference was observed 

between familial and sporadic ALS cases. 

Majority of patients (23/26, 88.5%) had limb 

onset ALS, with 17(73.9%) presenting lower 

extremity weakness. Bulbar onset ALS was seen 

in 3(11.5%) patients. 13(50%) patients showed 

LMN predominant phenotype. The median 

survival was 36 months. 19 different SOD1 

variants, including 5 novel mutations, were 

 

 

 

identified. Most mutations (24/26) were missense 

mutations, with one in-frame deletion and one in-

frame-insertion, 5/26 were homozygous 

mutations. Among the five patients with 

homozygous mutations, AAO was significantly 

lower compared to heterozygous patients (27 vs. 52 

years, p=0.039). However, survival duration, 

though shorter in homozygous group (32.4 vs. 62.7 

months), was not significantly different from 

heterozygous group. 
 

CONCLUSION: 

This study provides important insights into SOD1 

mutations in Indian ALS patients, identifying new 

genetic variants and disease progression patterns. 

The findings emphasize the importance of genetic 

screening for ALS and could help guide future 

research and targeted therapies. 
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INTRODUCTION: 

Vesicle-associated membrane protein- Associated 

Protein B (VAPB) is a pathogenic gene associated 

with Amyotrophic Lateral Sclerosis (ALS). VAPB 

mutations account for a significant proportion (up to 

43.6%) of familial ALS cases in 

Portuguese/Brazilian populations, yet reports of 

VAPB mutations in ALS patients of other 

ethnicities remain scarce. This study aimed to 

screen the VAPB gene in a large cohort of Chinese 

ALS patients and analyze genotype-clinical 

phenotype correlations. 
 

METHODS: 

Whole-genomic DNA was extracted from 275 

sporadic ALS (sALS) patients and 15 familial ALS 

(fALS) pedigrees. All exons of the VAPB gene 

were sequenced, followed by Sanger sequencing for 

mutation validation. Pathogenicity of identified 

mutations was assessed according to ACMG 

guidelines, and functional validations of the 

mutations were performed at the protein level. 
 

RESULTS: 

In a cohort of 275 sporadic amyotrophic lateral 

sclerosis (ALS) patients, we identified three novel 

VAPB missense variants: c.38A>C (p.Gln13Pro), 

c.511G>A (p.Glu171Lys), and c.659T>G 

(p.Leu220Arg), alongside the known pathogenic 

mutation c.166C>T (p.Pro56Ser). Clinically, 

patients harboring the novel variants exhibited 

distinct phenotypic profiles: spinal-onset ALS was 

observed in carriers of p. Glu171Lys and 

p.Leu220Arg, while bulbar-onset ALS 

characterized the p.Gln13Pro case. 

Electromyography revealed widespread neurogenic 

damage in all patients, consistent with classic ALS 

progression. Notably, disease progression was 

rapid across all three cases, with significantly 

shorter survival times in p.Q13P and p.L220R 

carriers— 21 months and 32 months, respectively. 

Pathogenicity prediction using SIFT, Polyphen-2, 

and VarCards suggested all Four mutations are  

 

 

 

 

likely deleterious, with p.E171K exhibiting the 

highest damaging score. Further functional 

validation via immunofluorescence revealed that 

p.Q13P and p.E171K mutations form small insoluble 

cytoplasmic inclusions in HEK293 cells, while 

p.P56S generates medium-to-large aggregates. 

These aggregates triggered activation of the unfolded 

protein response (UPR) pathway and ubiquitinated 

puncta formation, ultimately activating the 

endoplasmic reticulum (ER)-associated apoptotic 

pathway 
 

CONCLUSION: 

In this study, three novel exonic missense mutations 

in the VAPB gene and one previously known 

pathogenic mutation were identified among 275 

sporadic amyotrophic lateral sclerosis (SALS) 

patients. All four mutation carriers exhibited classic 

ALS phenotypes with rapid disease progression. 

Functional validation revealed that p.P56S, p.Q13P 

and p.E171K mutations formed insoluble 

cytoplasmic inclusions in cells. These aggregates 

likely triggered activation of the unfolded protein 

response (UPR) pathway and ubiquitinated puncta 

formation, thereby exacerbating endoplasmic 

reticulum (ER) stress. This amplified ER stress 

ultimately activated the ER-associated apoptotic 

pathway, inducing cell apoptosis. 
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INTRODUCTION:  

Amyotrophic lateral sclerosis (ALS) is an adult-onset neurodegenerative disorder characterized by 

progressive loss of cortical, bulbar, and spinal motor neurons. To date, more than 30 genes linked to ALS have 

been identified, accounting for about 70% of familial ALS (fALS) and approximately 15% of sporadic ALS 

(sALS). In this study, we aimed to decipher the genetic spectrum of ALS in Korea. 

 

METHODS:  

From January 2015 to Dec 2024, a total of 1,573 patients with clinical suspicion of ALS or lower motor neuron 

syndrome (LMNS) were analyzed by whole exome sequencing (WES). We screened variants in genes that 

have previously been reported causative or related to ALS. In addition, we compared the genetic spectrum of 

22 major genes (SOD1, FUS, ANXA11, C9orf72, SETX, SPG11, ALS2, GRN,, TBK1, SQSTM1, OPTN, MAPT, 

TARDBP, UBQLN2, VABP, DCTN1, CCNF, CHCHD10, MATR3, PRN1, TUBA4A, and VCP) in the Korean 

ALS population with those from other ethnicities. 

 

RESULTS:  

The frequency of pathogenic variants (PV) or likely pathogenic variants (LPV) in Korean sALS was 3.2% 

(51/1573) that was comparable to those in Japanese but lower than those in Chinese and Caucasian. Among 

Korean sALS, 24.5% (385/1247) carried more than one variant of uncertain significance (VUS) in the major 

ALS genes. As many as 1.4% (n=22) of Korean sALS had PV/LPV in SOD1 followed by SPG11 (n=7), 

ANXA11, NEK1, TARDBP (n=3), ALS2, DCTN1, FUS, and VCP (n=2). One patient carried exon2-4 deletion 

in OPTN gene. There were apparent differences of genetic spectrum between Korean and Caucasian ALS 

patients mainly due to the frequency of hexanucleotide expansion in C9orf72 gene. 

 

CONCLUSION:  

The genetic spectrum in Korean patients with ALS was different from those in other ethnicities. We suggest 

these findings better define genetic features of Korean ALS patients. 
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INTRODUCTION: 

Amyotrophic lateral sclerosis (ALS) is a fatal 

neurodegenerative disorder characterized by 

progressive motor neuron loss. While immune 

system dysfunction plays a critical role in ALS 

pathogenesis, the role of immune checkpoints 

remains poorly understood. Previous studies 

identified elevated programmed death-1 (PD-1) 

levels in ALS patients1, but the broader landscape 

of immune checkpoint alterations and their 

clinical significance remain unexplored. This 

study aims to investigate the expression of 

immune checkpoints in ALS patients and evaluate 

their potential as biomarkers for diagnosis, 

prognosis, and therapy. 

 

METHODS: 

Seventy-two participants, including 46 ALS 

patients and 26 healthy controls, were recruited 

for flow cytometry experiments to measure PD- 

1 levels in CD4+ T cells and their subsets. 

Another 63 participants (44 ALS patients and 19 

with ALS mimic syndromes) were included for 

serum immune checkpoint measurement 

experiments using Luminex technology. The 

study also utilized a single-molecule array to 

screen the neurofilament light chain (NFL) in 

serum. The demographic characteristics, disease 

duration, site of onset, and ALS Functional Rating 

Scale-Revised (ALSFRS-R) scores were 

recorded. The expression of PD-1 in T cells and 

its subsets was analyzed using flow cytometry, 

and the levels of 14 serum immune checkpoint 

molecules were measured. 

 

RESULTS: 

1. Flow Cytometry: 

• ALS patients exhibited significantly higher 

PD-1 expression in CD4+T cells (p = 0.008) 

and Th9 (p = 0.009) and Th17 subsets (p = 

0.034). 

 

• High PD-1-expressing CD4+T cells correlated 

with worse prognosis (p = 0.016). 

2. Luminex Assay: 

• Serum levels of 10 immune checkpoint 

molecules (including sPD-1, sBTLA, sIDO, 

sTIM-3, sCTLA-4/CD152, sCD80, sGITR, 

sCD137, sCD27, and sCD28) were significantly 

elevated in ALS patients compared to mimics (p 

< 0.05). 

• Young ALS patients showed higher levels of 

sPD-1, sBTLA, and sTIM-3 compared to young 

mimics (p < 0.05). 
3. Correlations: 

• sPD-1, sPD-L1, sBTLA, sTIM-3, sCD80, 

sGITR, sHVEM, and sCD137 levels negatively 

correlated with ALSFRS-R scores. 

• sPD-1, sPD-L1, sPD-L2, sBTLA, sCTLA- 

4, and NFL levels positively correlated. 

• No significant differences in checkpoint levels 

were observed between rapid and slow-

progressing ALS groups. 

 

CONCLUSION: 

This study identifies aberrant immune checkpoint 

expression in ALS, with both membrane-bound 

and soluble PD-1 levels linked to disease 

progression and prognosis. High PD-1-

expressing CD4+T cells may represent exhausted 

T cells contributing to neuroinflammation. Serum 

immune checkpoint profiles, particularly sPD-1 

and sBTLA, show promise as biomarkers for ALS 

severity and monitoring. Further multicenter 

studies are needed to validate these findings and 

explore targeted immunotherapies. 
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INTRODUCTION: 

The immune system has garnered attention due to 

its association with disease progression in 

amyotrophic lateral sclerosis (ALS). However, 

the role of peripheral immune cells in this context 

remains controversial. Here, we aimed to 

comprehensively profile immune cells and 

proteins concerning the rate of disease 

progression in patients with ALS. 

 

METHODS: 

We enrolled 23 patients with non-rapid ALS 

(ΔALSFRSR/month < 1), 7 patients with rapid 

ALS (ΔALSFRS-R/month > 1), and 10 healthy 

controls. Patients with ALS had disease duration 

of 10.4 ± 6.4 months and a mean ALSFRS-R 

score of 39.9 ± 5.2. We conducted single-cell 

RNA-sequencing of peripheral blood 

mononuclear cells and serum proteomics through 

a proximity extension assay combined with next-

generation sequencing. 

 

RESULTS: 

The single-cell analysis revealed an increased 

prevalence of Th17 compared to regulatory T 

cells and a higher frequency of effector CD8 T 

cells relative to naïve CD8 T cells in rapidly 

progressive ALS. The proteomics revealed 

several inflammation proteins that were 

associated with rapid disease progression. Of 

these, interleukin-17A correlated with the 

frequency of Th17, while killer cell lectin-like 

receptor D1 (CD94) correlated with the frequency 

of effector CD8 T cells. 

CONCLUSION: 

We revealed relationships between rapid 

progression and increase in Th17 and effector CD8 

T cells, and relevant proteins such as interleukin-

17A and killer cell lectin-like receptor D1 (CD94) 

in the blood in ALS patients, suggesting these cell 

types together relate to disease progression in ALS. 
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INTRODUCTION: 

Amyotrophic Lateral Sclerosis (ALS) is 

associated with altered lipid metabolism (1, 2). 

This systematic review evaluated the impact of 

blood lipid classes on risk of developing ALS. 

 

METHODS: 

A systematic search following PRISMA 

guidelines was conducted across six databases 

(PubMed, Embase, CINAHL, Scopus, Cochrane 

Library and Web of Science), in March 2024. 

MeSH terms “Amyotrophic Lateral Sclerosis” 

AND “Lipids” and related variants were applied. 

Studies were included if they reported on adult 

clinical studies and statistical risk of developing 

ALS. Standard mean difference and 95% 

confidence intervals (SMD[95%CI]) in baseline 

lipid levels were generated and descriptive 

statistics applied, categorising findings into 

reduced, no effect, or increased risk of developing 

ALS. GRADE criteria assessed the quality of 

evidence. 

 

RESULTS: 

Searches identified 6,454 papers, yielding eight 

eligible studies (n=7 sterol lipids, n=1 fatty acids). 

There were no significant differences between 

ALS-cases and controls in baseline levels for five 

sterol lipids; total cholesterol (TC), triglycerides 

(TG), high-density lipoprotein cholesterol (HDL-

C), low-density lipoprotein cholesterol (LDL-C) 

or LDL/HDL ratio (I2= 67.7%-97.6%). After 

removing one high-bias study, results for risk 

o f  developing ALS were heterogeneous, with no 

effect on risk for TG (n=4/5), TC (n=3/6), LDL-

C (n=3/6), or LDL/HDL (n=2/4). HDL-C had 

inconsistent results (no effect, reduced risk and 

increased risk of onset n=2/6 each),  

 

 

 

 

while remaining studies suggested higher blood 

sterols reduced disease risk. The study of fatty- acids 

indicated increased disease risk with higher 

arachidonic acid, and reduced risk with higher alpha-

linoleic acid levels. GRADE of evidence was low for 

sterol lipids, and very low for fatty acids. 

 

CONCLUSION: 

Observational studies examining the impact of blood 

sterol lipid levels on ALS risk are inconsistent and of 

low evidence. Further research using standardised 

methodologies and more precise technologies, such 

as Lipidomics screenings, are needed to clarify the 

role of lipids as clinical biomarkers in ALS. 
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INTRODUCTION: 

Individuals with Motor Neurone Disease (MND) 

live with bulbar and respiratory muscle weakness 

that impacts their ability to chew, swallow, 

breathe deeply and cough. Loss of these functions 

places them at high risk of cardiorespiratory 

compromise, including hypoventilation, 

aspiration, respiratory failure and death. 

Timely provision and uptake of respiratory 

supports (such as breathing exercises, use of non- 

invasive ventilators [NIV], salivary management, 

lung volume recruitment [LVR] and mechanical 

in-ex sufflator [MIE] cough assistance devices) 

can minimise the impact of these sequalae1, 

improve quality of life and enhance survival2. 

Respiratory supports can be implemented at home 

by community based respiratory physiotherapists 

in consultation with their multidisciplinary team 

(MDT) through individualised Respiratory Care 

Plans (RCP). 

 

METHODS: 

Retrospective review of outcomes in individuals 

supported through MNDAWA between May 

2021 – Dec 2024 offered home RCPs, including 

uptake of NIV and respiratory adjuncts, time to 

need for MIE, hospital avoidance and end of life 

comfort/distress. 

 

FINDINGS: 

161 of 254 individuals with MND supported 

through MNDAWA were offered RCPs. 

Successful uptake was facilitated of NIV in 

40.5%, LVR in 23% and MIE in 32%. An 

estimated 86 hospital admissions were avoided. 

 

 

 

 

 

 

 

CONCLUSION: 

 

Timely implementation of RCP’s supported by 

community based respiratory therapists within an 

MDT may optimize respiratory function and can 

minimise respiratory distress in individuals with 

MND. 
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INTRODUCTION: 

Advanced-stage ALS patients with symptoms of 

bulbar paralysis have difficulty in expectorating 

due to dysphagia and respiratory muscles 

weakness, which can lead to repeated respiratory 

infections and atelectasis. Effective expectorant 

care is necessary to prevent this. 

 

METHODS: 

Among the patients admitted between August 

2020 and March 2021, 6 ALS patients with 

mechanical insuffication-exsuffication: MI-E 

alone (group A) and 5 ALS patients with 

intrapulmonary percussive ventilator: IPV (group 

B) were retrospectively studied using chest CT. 

 

RESULTS: 

In group A, five out of six cases remained 

unchanged or worsened, while in group B, three 

out of five cases improved. Only one patient in 

group B deteriorated, who was not introduced to 

NPPV according to her decision. 

 

 

 

 

 

 

 

CONCLUSION: 

The combination of two procedures, MI-E and 

IPV, as expectorant care may be effective. 

Although a randomized controlled trial is difficult 

from an ethical point of view, a prospective study 

with a larger number of patients is needed. 
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INTRODUCTION: 

Perineuronal nets (PNNs) are an extracellular 

matrix structure that encases excitable neurons. 

PNNs play a role in neuroprotection against 

oxidative stress. Oxidative stress within motor 

neurons can trigger neuronal death, which has 

been implicated in amyotrophic lateral sclerosis 

(ALS). We investigated PNN breakdown and the 

contributing cellular factors in the SOD1G93A 

transgenic ALS mouse model. Compared with 

wild-type controls, we observed PNN breakdown 

around α-motor neurons in the ventral horn of 

between onset and mid-stage disease SOD1G93A 

mice. This breakdown was observed with 

increased microglia expressing matrix 

metallopeptidase-9 (MMP-9), an endopeptidase 

degrading PNNs. Microglia also engulfed PNN 

components in the SOD1G93A mouse. 

Following PNN breakdown, α-motoneurons of 

onset SOD1G93A mice showed increased 

expression of 3-nitrotyrosine, a marker for 

protein oxidation, which could render them 

vulnerable to death (1). 

 

METHODS: 

To test whether MMP-9 expressing glia were 

degrading PNNs and rendering α-motor neurons 

vulnerable to oxidative stress, we administered 

doxycycline (625mg/kg), a potent MMP-9 

inhibitor and microglial inactivator, via feed in 

WT and presymptomatic SOD1G93A mice (P30) 

until early mid-stage (P100) and end-stage 

(P140). Immunofluorescence and confocal 

microscopy were used to detect and measure 

proteins of interest, and MMP-9 zymography was 

used to measure MMP-9 protein activity. In 

addition, body weight and hindlimb grip strength 

were measured between P30 and P140. 

 

 

 

 

 

 

RESULTS: 

Doxycycline administration significantly reduced 

microglial activation as assessed through 

morphology and number in the ventral horn of 

P100 SOD1G93A mice and decreased PNN 

breakdown. Doxycycline administration reduced 

the amount of PNNs phagocytosed by microglia and 

reduced overall MMP-9 activity in the early mid-

stage SOD1G93A mice. In addition, a small increase 

in hindlimb grip- strength was observed in 

doxycycline treated SOD1G93A mice compared to 

vehicle treated SOD1G93A mice between onset and 

early mid- stage disease. 

 

CONCLUSION: 

These results suggest that MMP-9 and activated 

microglia degrade PNNs around α-motor neurons, 

resulting in their eventual death in ALS disease, and 

doxycycline may slow this pathology. 
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INTRODUCTION: 

Edaravone was approved in June 2015 in Japan as 

a drug to slow the progression of functional 

impairment in amyotrophic lateral sclerosis 

(ALS). The Clinical trials have confirmed its 

effect on slowing functional decline as assessed 

by the ALS Functional Rating Scale-Revised 

(ALSFRS-R), and its long-term effects, including 

on survival, have not been verified. The 

Edaravone Post-Marketing Survey (PMS), named 

SUNRISE Japan, aims to examine the safety, 

effectiveness, and long-term prognosis of 

edaravone in ALS patients under real-world 

conditions1. Therefore, we investigated the long-

term prognosis of edaravone using data from 

SUNRISE Japan, with the Japanese Consortium 

for Amyotrophic Lateral Sclerosis Research 

(JaCALS) disease registry data serving as a 

control. 

 

METHODS: 

The edaravone group used the analysis dataset 

from SUNRISE Japan. The control group 

consisted of patients from the JaCALS registry, 

and comparisons were made between propensity 

score-matched population. The primary endpoint 

was defined as the time from baseline to the 

earlier occurrence of either death or permanent 

initiation of mechanical ventilation, and 

comparisons were made using the Log- Rank test. 

Additionally, comparisons were conducted within 

patient populations comparable to those in the 

clinical trial 

MCI186-19. 

 

RESULTS: 

The analysis is currently being conducted 

according to the statistical analysis plan. Detailed 

results will be reported at the conference. 

 

 

 

 

CONCLUSION: 

This investigation, which examines the long- term 

prognostic impact of edaravone under real- world 

conditions using existing registry data from 

JaCALS, may provide a valuable reference for 

studies on other neurodegenerative diseases. 

 

REFERENCES: 

1. Real-world safety of the novel, free radical 

scavenger edaravone for amyotrophic lateral 

sclerosis patients: Data from the post-marketing 

surveillance SUNRISE Japan. Neurol Clin 

Neurosci. 2021; 9: 223–229. 
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INTRODUCTION: 

The provision of care for people living with MND 

(plwMND) largely rests with informal caregivers 

generally family members (1-2). Time burdens 

and the impacts on carers physical, emotional, 

social wellbeing and quality of life are high and 

ever increasing as their loved one progresses (3-

4). Here we investigate the perspectives of 

Australian carers to gain a greater understanding 

of the experiences of informal caregivers to 

elucidate the broader landscape of MND care in 

Australia, and to identify areas of priority and 

need. 

 

METHODS: 

In-depth semi-structure interviews were 

conducted with 13 caregivers of plwMND to 

determine the burdens and challenges associated 

with caring for someone living with MND. Carers 

were selected using a purposeful sampling 

strategy including family, professional and former 

carers from across four Australian states. 

Interviews were conducted via the Zoom platform 

and were analysed qualitatively using content 

analysis as outlined by Graneheim and Lundman 

2004 (5). 

 

RESULTS: 

Four themes were developed as being important 

to people caring for plwMND. These themes – 1) 

transversing the MND landscape, 2) constantness 

of care, 3) carer wellbeing and 4) social 

interactions - were intrinsically linked to each 

other, suggesting that it is difficult to view any 

aspect of MND care in isolation. Rather care is a 

highly complex and all-encompassing set of 

circumstances that required constant integration, 

vigilance and problem solving. The “transversing 

the MND landscape” theme related to the external 

MND service landscape and how carers 

 

interact with health, support and financial support 

services. “Constantness of care” relates to the home 

environment and the physical tasks and routines that 

MND care requires. “Carer wellbeing” relates to the 

impact MND care has on the carers physical and 

mental wellbeing. “Social interactions” outlines 

carers relationships and social experiences at a 

family, friend and broader community level. 

 

CONCLUSION: 

Caring for someone with MND is a complex and all-

encompassing task in which no aspect of care, 

support or service provision should be viewed in 

isolation but rather as piece of a larger picture. 

 

REFERENCES: 
1. Ng L, Kee K, Amatya B, Khan F. Patient/carer 

perceptions of disability in motor neurone disease and 

carer coping. International journal of therapy and 

rehabilitation. 2011;18(10):568-78. 

 

2. Galvin M, Carney S, Corr B, Mays I, Pender N, 

Hardiman O. Needs of informal caregivers across the 

caregiving course in amyotrophic lateral sclerosis: a 

qualitative analysis. BMJ Open. 2018;8(1):e018721-e. 

 

3. Chiò A, Gauthier A, Vignola A, Calvo A, Ghiglione P, 

Cavallo E, et al. Caregiver time use in ALS. Neurology. 

2006;67(5):902-4. 

 

4. Conroy É, Kennedy P, Heverin M, Hardiman O, Galvin 

M. Care, burden and self-described positive aspects of 

caring in amyotrophic lateral sclerosis: an exploratory, 

longitudinal, mixed-methods study. BMJ Open. 

2023;13(1):e064254-e. 

 

5. Graneheim UH, Lundman B. Qualitative content 
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INTRODUCTION 

Dysphagia is inevitable in persons with 

amyotrophic lateral sclerosis(pALS) and timely 

referral for dysphagia evaluation leads to better 

management (Perry et al. 2021) in early stages 

too. The aim of this study was to describe the 

characteristics of flexible endoscopic evaluation 

of swallowing (FEES) during intake of solids in 

pALS. 

 

METHODS: 

pALS(n=10)[El Escorial criteria; males(n=4) and 

females(n=6)] with mean age 53.4 

years(SD+10.66, range:40-72 years) were the 

participants. 30%(n=3) had bulbar onset and 

70%(n=7) had spinal onset ALS. Mean onset 

duration of ALS was 12.2 months(SD+5.47). All 

participants had normal or early eating problems 

according to ALS Functional Rating Scale–

Revised[Swallowing score:4 or 3 respectively]. 

FEES was carried out using basic Langmore 

FEES protocol during intake of solids. Three 

standardized scales were used. New Zealand 

Secretion Scale(NZSS) was used to rate section 

management. Penetration Aspiration Scale(PAS) 

and Yale Pharyngeal Residue Severity Rating 

Scale(YPRSRS) were used to analyse 

swallowing safety and efficiency for solids. 

 

RESULTS: 

In general, on FEES, velopharyngeal competence 

and vocal cord movements were decreased in 70 

%(n=7) of pALS. On NZSS, secretion 

management was normal(NZSS=0) for 70% 

(n=7) of pALS and abnormal (NZSS=3) for all 

bulbar onset pALS(n=3). On PAS, all had a safe 

swallow(PAS 1-2) during intake of solids but 

swallowing duration was greater than 55 seconds  

 

On YPRSRS, none of the pALS had residue at 

pyriform sinus(grade I) but 60%(n=6) had trace or 

mild residue(grade II and III) at vallecular area. In 

latter, cyclic ingestion was utilized post intake of 

solids for clearance of vallecular residue by 

50%(n=3) of these pALS. 

 

CONCLUSION: 

This study, with normal or early eating 

problems in pALS, emphasizes safe swallow of 

solids with increased meal duration. Presence of 

vallecular residue suggests possible reduction in 

tongue pressure (Pizzorni et al, 2020) and 

highlights necessity to use safe swallow strategies 

from early stage of dysphagia. 

 

REFERENCES: 

1. Perry, B. J., Nelson, J., Wong, J. B., & Kent, 

D. M. (2021). The cumulative incidence of 

dysphagia and dysphagia‐free survival in 

persons diagnosed with amyotrophic lateral 

sclerosis. Muscle & nerve, 64(1), 83-86. 

2. Pizzorni, N., Ginocchio, D., Bianchi, F., 

Feroldi, S., Vedrodyova, M., Mora, G., & 

Schindler, A. (2020). Association between 

maximum tongue pressure and swallowing 

safety and efficacy in amyotrophic lateral 

sclerosis. Neurogastroenterology & 

Motility, 32(8), e13859. 
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INTRODUCTION: 

 ALS can affect individuals differently based on 

various factors, including genetics, environment, 

and healthcare access. The level of knowledge 

about ALS among nursing students would directly 

impact their ability to provide care and accurate 

health teaching to patients suffering from the 

disease. 

 

METHODS: 

This study utilized a cross-sectional research 

design that employed an 18-item self- 

administered questionnaire that were distributed in 

February to March 2023. 190 nursing students 

from four colleges were recruited to be part of the 

study. 

 

RESULTS: 

Most participants were female (62%) and on their 

3rd year of study (49%). Results showed that more 

than half (51.58%) of the students had low 

knowledge about ALS, while 40% had average 

level of knowledge. About 68% had poor 

knowledge about the definition of the disease, 

while 97.89% failed to identify the risk factors. 

35% were not able to recognize manifestations; 

while 22% were not able to detect possible 

complications. One out of four lacked knowledge 

on treatment. Almost 90% were not able to identify 

how to diagnose the disease. Chi-square tests for 

association were run and it was found out that year 

level was associated with knowledge level and the 

association was statistically significant (chi2 = 

69.77; p-value<0.0001). 

CONCLUSION: 

Because of the results of this study, the researchers 

conclude that there is a low level of knowledge 

about ALS among the nursing students in the 4 

participating universities. There is a need to 

enhance the level of instruction about 

amyotrophic lateral sclerosis, to equip the student 

nurses with knowledge and skill to treat future 

ALS patients. 

 

REFERENCES: 

1. Kiernan, M. C., Vucic, S., Cheah, B. C., 

Turner, M. R., Eisen, A., Hardiman, O.,  …  

&  Zoing,  M.  C.  (2011). Amyotrophic 

lateral sclerosis. The Lancet, 377(9769), 942-

955. 

2. Renton, A. E., Chio, A., & Traynor, B. J. 

(2014). State of play in amyotrophic lateral 

sclerosis genetics. Nature Neuroscience, 

17(1), 17-23. 

3. Wijesekera, L. C., & Leigh, P. N. (2009). 

Amyotrophic lateral sclerosis. Orphanet 

Journal of Rare Diseases, 4(1), 1-22. 
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INTRODUCTION: 

The limited amount of research regarding the 

heterogenous nature of dysarthria associated with 

MND and the impacts on daily activities and 

psychosocial wellbeing restricts the ability of 

speech-language pathologists to provide 

evidence-based management. Therefore, the aim 

of the study was to describe the heterogeneity of 

dysarthria presentation and progression, and its 

associated impacts on daily activities and 

psychosocial wellbeing across individuals with 

MND over a 12-month period. 

 

METHODS: 

A longitudinal multiple case study design was 

used. Six individuals with MND were assessed at 

5 timepoints (i.e., baseline, 3-months, 6- months, 

9-months, 12-months) using perceptual clinician-

rated assessments (French Dysarthria Assessment 

[2nd Ed]1, Mayo Clinic Dysarthria Rating Scale2,3, 

Amyotrophic Lateral Sclerosis – Severity Scale 

[Speech Subsystem])4 and patient self-reported 

measures (Amyotrophic Lateral Sclerosis 

Functioning Rating Scale – Revised5, 

Communication Effectiveness Index – 

Modified6,7, Dysarthria Impact Profile (and 

Depression, Anxiety, Stress Scale [Short Form])8. 

Case reports were prepared following the CARE 

guidelines9. 

 

RESULTS: 

Variability in dysarthria presentation and 

progression was observed across cases. Bulbar- 

onset MND cases presented with mild dysarthria 

at timepoint 1 which rapidly deteriorated to a 

severe mixed dysarthria by the end of the study. 

Spinal-onset MND cases did not present with 

dysarthria until the 6-month timepoint. Degree of 

impairment (e.g., dysarthria presence, type, 

and/or severity) does not necessarily translate to 

the degree of activity limitation (e.g., reduced 

 

speech intelligibility) and/or participation 

restriction (e.g., communication effectiveness). 

Factors beyond dysarthria (e.g., hearing 

impairment, fine motor skills, and mobility) 

contributed to the heterogenous decline in 

communication effectiveness. All cases experienced 

mild/moderate or moderate impact to their 

psychosocial wellbeing at each timepoint. 

 

CONCLUSION: 

The heterogenous presentation and progression of 

MND dysarthria, along with its multifaceted impact 

on daily activities and psychosocial wellbeing, 

support the need for of patient- centered and holistic 

speech pathology management. This includes 

engagement of interdisciplinary care for 

communication difficulties experienced by 

individuals with MND. 

 

REFERENCES: 
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INTRODUCTION: 

The value and importance of engaging people 

with lived experience (PLEx) in activities related 

to their condition; and recognising them as equal 

partners in healthcare and research collaborations, 

are well-established.1-6 

 

Historically, MND PLEx representation in 

Australia was inconsistent, lacking national 

cohesion and resulting in varying outcomes. 

There was a clear need for more structured 

pathways to connect professionals with PLEx, 

ensuring more meaningful and impactful 

engagement. 

 

METHODS: 

A Steering Committee with equal representation 

from MND Australia (MNDA) and PLEx was 

established. The initial concept of a small ‘PLEx 

advisory group’ evolved into a larger, inclusive 

‘network’, co-designed with key MND 

community stakeholders. 

 

RESULTS: 

The National MND Lived Experience Network 

(LEN) was launched in June 2024 to facilitate 

bidirectional engagement between PLEx and 

professionals, on topics related to care, advocacy, 

and research. This innovative design sets it apart 

from other MND lived experience models, which 

typically focus only on research. 

Within the first six months, 143 PLEx registered 

with the LEN across Australia. Members include: 

living with MND (35%), former carers (42%), 

current carers (17%) and gene carriers (6%). 

Since September 2024, a variety of professional 

groups have submitted >30 engagement requests, 

with 46% of members participating in one or more 

activities. This has resulted in >185 instances of 

lived experience voices being heard, believed to 

be (anecdotally) a significant increase. 

 

 

 

 

 

 

Program evaluation is positive, indicating: 

▪ strengthened PLEx/ professional relationships 

▪ increased PLEx empowerment 

▪ valued PLEx input in professional activities 

▪ a shift in MNDA (ie. peak body) processes to 

enhance lived experience representation in 

core business. 

 

CONCLUSION: 

The Australian LEN showcases an innovative 

model that fosters bidirectional engagement 

between professionals and PLEx at a national 

level. Early outcomes suggest the model is making 

a positive impact, amplifying the lived experience 

of MND voices across Australia. 
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INTRODUCTION: 
The Wicking Dementia Research and Education 

Centre (WDREC), has previously developed 

successful Massive Open Online Courses (MOOC)s 

on dementia and traumatic brain injury. These free, 

open access courses, designed to appeal to diverse 

adult learners, have reached over 700,000 people 

globally, and have significantly increased global 

dementia knowledge and awareness (1) and 

contributed to the translation of dementia knowledge 

into risk reduction behaviour (2). The Dementia 

MOOCs have been integrated and embedded within 

university health courses including medicine, nursing 

and paramedicine, extending the educational reach and 

broader community impact of this dementia 

education. There is considerable potential to use a 

MOOC to increase global MND knowledge and 

awareness. As such, the WDREC is developing an 

MND MOOC that will bring together information on 

all aspects of MND, from neuroscience principles to 

care approaches, to create an educational MND 

resource to increase the knowledge and understanding 

of MND globally. 

 

METHODS: 
This educational platform will be designed in 

collaboration with Australian MND groups, people 

with MND, their families and care teams, and national 

and international MND researchers, to deliver an 

accessible, multidisciplinary course targeting a broad 

range of learners within the MND community. The 

MND MOOC will be designed to be applicable to 

participants from diverse educational, professional 

and personal backgrounds, from members of the wider 

community interested in MND, to health care 

professionals wanting to increase their understanding 

of the disease. 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Centred around four modules; Who gets MND?, 

MND and the Body?, Diagnosing MND and 

Living with MND, the MND MOOC will combine 

personal interviews, animations, and video clips to 

support a diverse learner base. Module 1 explores 

MND epidemiology and risk factors; module 2 

describes the disease processes underlying MND, 

module 3 explores the diagnosis and medical 

management of MND; and Module 4 explores 

person-centred care and living with MND. 

 

CONCLUSION: 

The MND MOOC will be developed as an 

educational resource to increase global knowledge 

and awareness of MND. Accessibility and 

relevance to the end-user are key driving strategies 

for the design and learning approach. MOOC-

based approaches are important for improving 

health literacy across neurological conditions. 

 

REFERENCES: 
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INTRODUCTION: 

Motor Neurone Disease (MND), often called 

"The Beast," relentlessly strips individuals of their 

physical abilities, profoundly impacting their 

independence and daily lives. While medical care 

and functional support are priorities, maintaining 

social connections, hobbies, and interests is 

equally critical for well- being. Gaming, a rapidly 

growing pastime in Australia—where 81% of 

people play video games—offers cognitive 

stimulation, stress relief, and social engagement. 

The GameOn With MND Project was launched 

to help people with MND continue gaming 

despite physical challenges, exploring ways to 

improve accessibility and preserve this 

meaningful activity as a source of enjoyment, 

connection, and autonomy. 

 

METHODS: 

A survey was distributed to people living with 

MND with an interest in gaming. Focus groups 

were held to further explore concepts identified in 

the survey with participants including people 

living with MND and allied health professionals. 

Additionally, accessible controllers were trialled 

and gaming accessibility features explored. 

 

RESULTS: 

The GameOn Project gathered insights from 

individuals living with MND and their carers 

through surveys and focus groups, revealing 

significant barriers to continued gaming. 23 

people living with MND who are interested in 

gaming responded to the survey. 43% had to 

reduce or stop playing due to physical decline, 

fatigue, and loss of dexterity. Pressing buttons 

(33%), difficulty holding controllers (24%), and 

maintaining posture (19%) were the most cited 

physical challenges. Additionally, 70% reported 

that mental and physical fatigue limited their 

ability to game for extended periods.  

 

 

 

 

 

Beyond the physical barriers, psychological 

impacts were profound. Many participants 

described increased frustration, loss of 

independence, and diminished enjoyment due to 

their declining abilities. Communication barriers 

(57%) further isolated players, reducing their 

ability to engage in multiplayer experiences. Some 

expressed feelings of grief as they lost access to a 

previously enjoyable and social activity. Despite 

these challenges, awareness of adaptive gaming 

solutions was low, with most participants unaware 

of available assistive technologies. The findings 

highlight a need for better accessibility solutions 

and support to help people with MND maintain 

engagement in gaming and mitigate the associated 

emotional distress. 

 

CONCLUSION: 

The GameOn Project highlights the barriers 

people with MND face in gaming while creating 

resources to support them, health professionals, 

and game developers. By increasing awareness 

and improving accessibility, these resources aim to 

preserve autonomy, joy, and social connection, 

ensuring gaming remains an inclusive and 

meaningful activity for people with MND. 
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INNOVATIONS & NEW HORIZONS 

 

INTRODUCTION:  

People living with Motor Neurone Disease (MND) have never fit into a standard pathway of providing 

Occupational Therapy (OT) input or solving functional challenges due to the vast and varied functional 

impairments that can occur. Best practice for OT includes providing advice on required Assistive 

Technology (AT) with consideration of individual situations, goals and understanding what is important to 

them. 

However, what if ‘standard’ commercially available AT doesn’t exist to assist to help address the 

challenge identified and there is no time to wait for suppliers to ‘invent’ a solution? 

 

REPORT:  

I will discuss and showcase creative solutions to address unique functional impairments that couldn’t be 

solved with off-the-shelf AT. The focus will be on the implementation of bespoke ideas and customised 

solutions that have been created for various individuals living with MND to ensure they could independently 

complete tasks that were important to them. 

The solutions discussed will include ideas for controlling an electric lift recliner chair, hands-free cigarette 

smoking, scratching an itch, controlling an electric toothbrush and donning and doffing a pair of glasses. 

Solutions have been co-designed with clients and created using 3D printing, thermoplastic, Men’s Shed 

resources, TADVIC and assistance from friends and families. The exploration of the psychological benefits 

of client lead design and processes will also be discussed. 

 

CONCLUSION/RESULTS:  

Feedback from clients is that this inventive and holistic OT input ensures the unique challenges are not put 

in the ‘too hard basket’ and left unsolved. They report it has also led to renewed connections with family and 

friends over projects. I hope this will inspire OT’s not to let the funding models we work within squash our 

core OT creative abilities and ensure people can do what is most important to them; whatever that may be. 
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Affiliations: 

1) Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden 

2) Department of Neurology, ME Neurology, Karolinska University Hospital, Stockholm, Sweden 

3) International Network for ALS Research and Care, INARC, Canada 

4) Department of Neurology, UMC Utrecht Brain Center, University Medical Center Utrecht, Utrecht, the Netherlands 

5) Treatment Research Initiative to Cure ALS, TRICALS, the Netherlands 

6) Genge Partners Inc., Montreal, Canada 

7) Quralis inc. Cambridge, United Stated of America  

 

OBJECTIVE:  

The International Network for Amyotrophic Lateral Sclerosis (ALS) Research and Care (INARC) was 

founded in 2022 and registered as a non-for profit in 2024. INARC’s main goals are to offer a platform 

dedicated to staff members for ALS clinics and research teams who are not physicians. By nurturing 

experience and expertise exchanges to improve problem solving skills, the ultimate goal is to increase the 

standard ALS care and research. We aim to describe the genesis of INARC, its membership, provide a 

preview of the 2025 meeting and goals for the upcoming launch of INARC Regional Boards into Asia-

Pacific (APAC) and North America. 

 

METHODOLOGY:  

A questionnaire was sent to all attendees ahead of INARC meetings, with the request to fill out one 

questionnaire per team and/or site. Google Form was used to support the questionnaire. The following 

themes were targeted: team/site set-up, palliative care and end of life in ALS, and clinical trials, and spiritual 

care. Data was then extracted in excel format for analysis. 

 

RESULTS:  

Over the past three years an increase in attendees was seen from 20 attendees in 2022 to 56 in 2025. 

Attendees represented the following countries: Canada, Ireland, Belgium, the UK, Germany, Denmark, 

Sweden, the Netherlands, Spain, Italy, Slovenia, Switzerland, and Norway. 85% of the sites reported 

publicly funded palliative services, and 80% of the sites considered palliative care physicians as needed in 

ALS research teams. The majority of sites (55%) had a dedicated staff member to support spiritual needs of 

patients under different titles, with only one site having a dedicated spiritual care counselor. The majority of 

sites (52.6%) had staff members dedicated solely to research or care, with only 47.4% of sites having 

professionals active in both research and care. 

 

DISCUSSION AND CONCLUSION:  

These meetings highlighted differences between sites, with one example being task repartition within teams. 

In larger sites, we found task-dedicated and specialized personnel, when smaller sites request more multi-

tasking from their staff members (both in care and research). In both contexts, clear communication came 

up as the key for a successful care and research continuum, with the benefit of saving time on both ends. 

The meetings reported here focused on European sites. As ALS is not limited to the European continent 

only, but needs between sites and regions may vary, INARC will establish different Regional Boards to 

reflect the global ALS community.    
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'INVEST' IN YOUR VOICE: HOW A NOVEL CO-DESIGNED VOICE BANKING 

SERVICE SUPPORTS PEOPLE WITH MND 
 

1Krikheli, Lillian; 2Jackson, Nicholas 
1Discipline of Speech Pathology, La Trobe University, Melbourne, Australia. 2Speech Pathology, Calvary Health Care 

Bethlehem, Melbourne, Australia. 

 

 

INTRODUCTION: 

This project aimed to enhance the uptake and 

completion of voice banking for people with 

Motor Neurone Disease (plwMND) in a specialist 

service through the development of a co-designed 

framework. Created collaboratively with 

plwMND and speech pathologists, the framework 

aimed to address existing barriers in service 

delivery and improve voice banking timeliness 

and uptake. Previous service evaluations in the 

literature, have highlighted inconsistencies in 

voice banking referral and completion rates, even 

within dedicated services, underscoring the need 

for structured and person-centred approaches. 

 

METHODS: 

A mixed-methods approach was employed. 

Quantitative data were collected via a 

retrospective database review measuring changes 

in voice banking completion rates, uptake rates, 

and the time taken from diagnosis to recording. 

Qualitative data were gathered through a survey 

capturing the experiences and perspectives of 

plwMND participating in the new voice banking 

clinic model. Descriptive statistics and thematic 

analysis were used for data interpretation. 

 

RESULTS: 

Following the 2023 implementation of the co- 

designed framework, clinic referrals for voice 

banking increased significantly. The mean 

number of days between voice banking being 

offered and completion decreased by 88.01% 

(from 159 to 19 days). Additionally, the median 

time from diagnosis to voice banking completion 

reduced by 72.73% (from 462 to 126 days). 

These results suggest the new framework 

markedly improved service efficiency and 

timeliness. 

 

 

 

CONCLUSION: 

The early introduction of voice banking, 

supported by a co-designed framework, can 

significantly improve service outcomes for 

plwMND. Timely referrals at diagnosis and active 

patient involvement are critical for ensuring 

individuals with MND can successfully preserve 

their voices. 

 

REFERENCES: 

Jackson, N., Krikheli, L., & Jackson, N. (2023, 

Dec). 'Invest' in your voice: How a novel co- 

designed voice banking service supports people 

with MND. Presented at the 2023 International 

ALS/MND Allied Professionals Forum, Basel, 

Switzerland. 
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DEVELOPING THE AUSTRALIAN MOTOR NEURONE DISEASE GUIDELINE: 

A COLLABORATIVE, EVIDENCE-BASED APPROACH USING GRADE 

METHODOLOGY 
 

Zachary Munn¹, Cindy Stern¹, Danielle Pollock¹, Timothy Barker¹, Steve Vucic2 for the Australian MND Guideline 

Development Group 

 

¹Health Evidence Synthesis, Research, and Impact (HESRI), University of Adelaide, Australia 
2Brain and Nerve Research Centre, Concord Clinical School, The University of Sydney, Sydney, Australia 

 

 

INTRODUCTION: 

Motor Neurone Disease (MND) is a progressive neurodegenerative condition with no cure, requiring 

multidisciplinary, evidence-based care. Currently, there is no nationally endorsed Australian MND 

guideline to standardise care and improve outcomes. This project aims to develop a comprehensive, 

evidence-based guideline for MND, ensuring alignment with international best practices while 

incorporating perspectives from clinicians, researchers, policymakers, and individuals with lived experience. 

 

METHODS: 

The guideline is being developed with the MND community following the GRADE (Grading of 

Recommendations, Assessment, Development, and Evaluation) approach and in line with the National 

Health and Medical Research Council guidelines for guidelines. A scoping review was conducted to 

identify existing guidelines and research gaps to inform prioritisation of the guideline topics and scope. This 

process involved multistakeholder engagement, including a Guideline Development Panel (GDP) and 

advisory groups representing clinicians, researchers, policymakers, and people with lived experience. A 

systematic process for outcome selection and prioritisation is being implemented, informed by recent 

advancements in guideline methodology, and systematic reviews being conducted for each prioritised 

question to underpin evidence-based recommendations. 

 

RESULTS: 

The guideline scope has been determined through stakeholder consultation, identifying priority clinical 

questions covering multidisciplinary management, symptom control, assistive technologies, palliative care, 

and service delivery. An outcome prioritisation framework has been co-developed, incorporating 

perspectives from all stakeholder groups. Preliminary evidence synthesis has commenced, with 

recommendations being formulated based on the best available evidence. 

 

CONCLUSION: 

The Australian MND Guideline represents a major step forward in standardising care for people living 

with MND in Australia. By combining rigorous evidence synthesis, broad stakeholder engagement, and 

an inclusive approach to lived experience, the guideline aims to improve clinical practice, patient 

outcomes, and health system efficiencies. The final recommendations will be launched in late 2025, with 

strategies for implementation and monitoring to support uptake. 
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EXPLORING THE NARRATIVE BEHIND THE NUMBERS: USING DATA TO 

IMPROVE CARE AND SUPPORT FOR THOSE LIVING WITH MOTOR 

NEURONE DISEASE (MND) 
 

1Tull, Victoria 
1Access & Education, MND Victoria, 265-267 Canterbury Rd, Canterbury VIC 3126, Australia 

 

 

INTRODUCTION: 

MND Victoria currently supports over 600 

individuals diagnosed with MND living in 

Victoria, Tasmania and the NSW border. 

Anecdotally, demand for MND Victoria Support 

Services has increased in recent years, 

highlighting the need for a data review to identify 

emerging trends, to inform client advocacy and 

better support clients’ current and future needs. 

 

REPORT: 

Data analysis focused on client records from the 

past six years, beginning in 2019, which aligns 

with MND Victoria’s adoption of a new Customer 

Relationship Management (CRM) system 

(Salesforce). The number of clients supported has 

grown significantly, from 499 clients in Dec 2019 

to 639 in Dec 2024; an increase of nearly 30%. 

 

Reviewing illness duration for clients who died 

between 2019 and 2024 revealed a median 

average length of illness of 1.13 years, alarmingly 

less than half the 2.5-year average life expectancy 

noted in the broader literature1. 

 

Another key finding was the median average age 

of diagnosis; 70 years, at the upper limit of the 

commonly reported diagnostic age range of 50-70 

years1. 

 

Contributing factors may include delayed 

diagnosis, a higher proportion of rapidly 

progressive MND subtypes, age-related 

comorbidities, sample size (n=1219), or data input 

accuracy. 

 

 

 

CONCLUSION: 

Whilst further investigations are warranted, 

findings may point to a broader, concerning trend 

of shorter life expectancy, post-diagnosis. The 

marked client increase supports advocacy for 

additional staffing to meet client and carer needs. 

 

Given the ageing population and time since the 

last national MND analysis (2015), these findings 

highlight the need for comparison with national 

and international data. A shorter life expectancy 

would impact many aspects of care, including 

staffing, timing and intensity of supports, 

demands on MND Clinics, and earlier access to 

palliative care. 

 

REFERENCES: 
1Deloitte Access Economics 2015: Economic 

analysis of motor neurone disease in Australia, 

report for Motor Neurone Disease Australia, 

Deloitte Access Economics, Canberra, November. 
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EXPLORING THE UPTAKE OF NON-INVASIVE VENTILATION BY PEOPLE 

WITH MOTOR NEURONE DISEASE IN AUSTRALIA: 

A QUALITATIVE STUDY 

Marnie Graco*,1,2 Kylie Russo*,1,2,3 Nicole Grivell,1,2,4 Kate Carey,1,2 Charissa Zaga, 1,2 Krisha Saravanan,1 Nicole L Sheers, 
1,2 David J Berlowitz1,2 

 

1. Institute for Breathing and Sleep, Austin Health, Heidelberg, Vic, Australia; 2. Department of Physiotherapy, Faculty of 

Medicine, Dentistry and Health Sciences, The University of Melbourne, Melbourne, Vic, Australia; 3. Faculty of Health 

Sciences and Medicine, Bond University, Gold Coast, Qld, Australia; 4. FHMRI Sleep Health, Flinders Health and Medical 

Research Institute, College of Medicine and Public Health, Flinders University, Bedford Park, SA, Australia 
 

 

INTRODUCTION: 

Motor neurone disease (MND) remains an 

incurable condition, with treatment primarily 

focusing on symptom management and 

enhancing quality of life. Non-invasive 

ventilation (NIV) improves overall wellbeing and 

extends survival in people with MND (pwMND) 

however, its uptake is low in Australia.1 We have 

demonstrated that NIV uptake is inequitable; 

related to where people live and their gender. The 

aim of this study was to explore factors that 

influence the uptake of NIV from the perspectives 

of pwMND, their caregivers, and healthcare 

professionals (HCPs) who provide care to 

pwMND. 

 

METHODS: 

Semi-structured interviews with pwMND, their 

caregivers, and HCPs. Interviews and data 

analysis were informed by the COM-B 

(Capability, Opportunity, Motivation = 

Behaviour) framework and the Theoretical 

Domains Framework (TDF). All interviews were 

recorded, transcribed. Data analysis was initially 

guided by Framework Analysis followed by an 

indicative analysis to identify factors influencing 

NIV uptake at different stages of the patient 

journey. 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Eight pwMND, four caregivers, and 27 HCPs 

(nine neurologists, eight respiratory physicians, 

five nurses, three physiotherapists, one palliative 

care physician, and one MND advisor) were 

interviewed. A total of 29 key influencing factors 

were identified, characterised according to the 

primary target of any future intervention. 

Of the 12 factors referring to people with lived 

experience of MND (pwMND or caregiver), six 

related to peoples’ motivations to try NIV (e.g 

emotional responses, conscious decisions). Nine 

factors referred to HCPs, primarily related to 

skills, knowledge, professional roles, and beliefs 

about NIV. All eight factors referring to the health 

system related to inconsistent and inadequate NIV 

service delivery models. 

 

CONCLUSION: 

This research has identified many important 

factors influencing the uptake of NIV among 

pwMND. Targeted interventions that address 

these factors will be developed to increase NIV 

uptake, reduce health care inequity, and 

ultimately, to optimise quality of life for those 

affected. 

 

REFERENCES: 
1. Talman P, Duong T, Vucic S, Mathers S, Venkatesh S, 

Henderson R, Rowe D, Schultz D, Edis R, Needham M, 

Macdonnell R. Identification and outcomes of clinical 

phenotypes in amyotrophic lateral sclerosis/motor neuron 

disease: Australian National Motor Neuron Disease 

observational cohort. BMJ open. 2016 Sep 

1;6(9):e012054. 
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TRIAL AND TRIUMPHS IN COMMUNITY BASED RESPIRATORY CARE FOR 

ADULTS WITH MOTOR NEURONE DISEASE (MND): WEST AUSTRALIAN 

EXPERIENCE 
 

1Travlos, J. Vivienne 
1Clinical Services, MotorNeurone Disease Association of Western Australia, 1/184 Raleigh Str, Carlisle 6101, Perth, 

Australia 

 

INTRODUCTION: 

Individuals with Motor Neurone Disease (MND) 

live with bulbar and respiratory muscle weakness 

that impacts their ability to chew, swallow, 

breathe deeply and cough. Loss of these functions 

places them at high risk of cardiorespiratory 

compromise, including hypoventilation, 

aspiration, respiratory failure and death. 

Timely provision and uptake of respiratory 

supports (such as breathing exercises, use of non- 

invasive ventilators, salivary management, lung 

volume recruitment and cough assistance devices) 

can minimise the impact of these sequalae and 

improve quality of life. Type of respiratory 

adjuncts may change from manual to mechanical 

with disease progression1. 

This study aimed to explore the experiences of 

individuals with MND along their disease course 

of uptake and utility of respiratory supports 

prescribed at home by a respiratory 

physiotherapist within a multidisciplinary team 

(MDT). 

 

METHODS: 

Qualitative case studies of eight individuals with 

various MND types (bulbar onset, ALS & PLS) 

receiving clinical care from the MND Association 

of WA by a respiratory physiotherapist. 

 

 

 

 

 

 

 

 

 

FINDINGS: 

Barriers to uptake of respiratory supports include 

denial, fear, variations in clinical review, 

equipment and service funding through state 

health and federal disability services. Facilitators 

include individual motivation, carer support and 

direct channels of communication amongst 

clinicians. 

 

CONCLUSION: 

Proactive implementation of respiratory supports 

and uptake into daily routine may reduce anxiety 

and improve perceived control in this rapidly 

degenerative neuromuscular disease. 

 

REFERENCES: 
1. Sheers, N. L., O’Sullivan, R., Howard, M. E., & 

Berlowitz, D. J. (2023). The role of lung volume 

recruitment therapy in neuromuscular disease: a narrative 

review. Frontiers in Rehabilitation Sciences, 4. 

doi:10.3389/fresc.2023.1164628 
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BRIDGING HEALTH EQUITY GAPS FOR AUSTRALIANS WITH MND: CO- 

DESIGNING SOLUTIONS WITH THE MND COMMUNITY 
 

1Hutchinson, K., 2Labra, J., 3Dyson, N., 3Cullen, M., 4Graco, M., 5Giles, L., 6Winkel, A, 7Aoun, S., 8Francis, R., 9Johnson, K., 
10Travlos, V., and 1 Hogden, A. 

 
1 School for Population Health, University of NSW, Room 317, Level 3, Samuels Building, Sydney, New South Wales, Australia 
2 MND Australia, 20 Bradley Street, Australian Capital Territory, Australia, 3 National Lived Experience Network, MND Australia, 20 

Bradley Street, Australian Capital Territory, Australia, 4Institute for Breathing and Sleep, Austin Health,145 Studley Road, Melbourne, 

Victoria, Australia, 5Department of Neuroscience, Launceston General Hospital, 280 Charles Street, Launceston, Tasmania, Australia, 
6Department of Neurosciences, Sunshine Coast Health, 6 Doherty St, Birtinya, Queensland, Australia, 7Perron Institute, Ground RR Block 

QE II Medical Centre Ralph & Patricia Sarich Neuroscience Building, 8 Verdun St, Nedlands Western Australia, Australia,8College 

Nursing Health Sciences, Flinders University and Caring Futures Institute, Sturt Road, Bedford Park, Adelaide, South Australia, Australia, 
9MND Victoria, 256 Canterbury Road, Canterbury, Victoria, Australia, 10Clinical Services, Motor Neurone Disease Association of Western 

Australia, U1/184 Raleigh St, Carlisle, Perth, Western Australia, Australia 
 

 

INTRODUCTION: 
Optimal care for people living with MND (plwMND) 

is achieved through access to specialised 

multidisciplinary clinics (1-3). Coordinated inter- 

professional and integrated specialised MND care can 

extend survival, improve quality of life, reduce 

hospital admissions and slow functional decline (4). 

However, there is inequitable access to and funding for 

MND care across Australia. This study aims to bridge 

health inequities that limit or exclude access to 

specialist care for all Australians living with MND 

through co-designed solutions with stakeholders 

across Australia. 

 

METHODS: 
This study will undertake national consultations 

through focus groups with the MND community and 

diverse stakeholders (plwMND, their family carers, 

healthcare, and support service providers) across 

metropolitan, regional, rural, and remote areas of 

Australia. Using service mapping methodology, we 

will map specialist and local services to gain a national 

picture of current access to care. Thematic analysis 

will then identify barriers, enablers, and context-

specific concerns related to access to MND care, 

informing the co-design of solutions to overcome these 

challenges. A stakeholder advisory group will guide, 

advise, and monitor all aspects of the study. 

 

RESULTS: 
We will present preliminary results from the focus 

groups, highlighting the barriers and enablers to access 

MND care across Australia, along with context and 

population-specific challenges. A comprehensive 

national service map will include clinic locations, 

staffing composition, funding, governance, referral 

and care pathways, use of telehealth and access to 

research. Region-specific information relevant to 

accessing local and/or specialist care will also be  

 

 

 

integrated into the service map, including cross-border 

and geographical location issues, technological 

infrastructure, and the availability of the care 

workforce. 

 

CONCLUSION: 
This national care research study will identify context- 

and population-specific issues accessing care across 

Australia and will inform national consultations to co-

design solutions. The service will map the specialist 

MND healthcare services in Australia and how they 

operate. This study will provide evidence for national 

advocacy and policy initiatives, service design, clinical 

practice, and care guidelines for the MND community. 

 

REFERENCES: 
1. National Institute for Clinical Excellence. Motor 

neurone disease: assessment and management: 

National Institute of Clinical Excellence; 2019 

https://www.nice.org.uk/guidance/ng42. 

2. Shoesmith C, Abrahao A, Benstead T, Chum M, 

Dupre N, Izenberg A, et al. Canadian best practice 

recommendations for the management of 

amyotrophic lateral sclerosis. Canadian Medical 

Association Journal. 2020;192(46):E1453. 

3. MND New Zealand. New Zealand Best Practice 

Recommendations for the Care of People with 

Motor Neurone Disease 1 November 

 2022: MND New Zealand   2022 

https://mnd.org.nz/research/bpr/. 

4. Rooney J, Byrne S, Heverin M, Tobin K, Dick A, 

Donaghy C, et al. A multidisciplinary clinic 

approach improves survival in ALS: a comparative 

study of ALS in Ireland and Northern Ireland. 
Journal of Neurology, Neurosurgery and 

Psychiatry. 2015;86(5):496-501. 

http://www.nice.org.uk/guidance/ng42
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DYSPHAGIA IN NEURODEGENERATIVE DISEASES: IMPLICATIONS FOR 

SWALLOWING, DRY MOUTH, AND ORAL HEALTH 
 

By Dr Victoria Tamara Perchyonok, Oral Health therapist with Adult Scope, Special Needs Oral Care, 

Clinical Lecturer, The University of Melbourne. 

 

 

ABSTRACT:  

Dysphagia, or difficulty swallowing, is a prevalent and often debilitating condition in individuals with 

neurodegenerative diseases such as Parkinson’s disease, Alzheimer’s disease, and amyotrophic lateral sclerosis 

(ALS). The progressive loss of neuromuscular control impacts swallowing function, leading to significant risks 

including malnutrition, dehydration, and aspiration pneumonia. These challenges are further compounded by 

associated conditions such as xerostomia (dry mouth) and compromised oral hygiene, which can exacerbate 

discomfort, increase the risk of dental decay, and negatively impact overall health. 

 

This presentation explores the critical intersection of dysphagia and oral health, emphasizing the need for a 

multidisciplinary approach in managing oral care for individuals with neurodegenerative diseases. Effective oral 

health management strategies, including the use of minimally invasive (MI) fluoride varnish, silver diamine 

fluoride (SDF), and glass ionomer cement (GIC), play a crucial role in preventing dental disease and 

maintaining comfort. Additionally, a structured oral care protocol tailored to patients with dysphagia can 

significantly reduce the risk of aspiration pneumonia and other complications. 

 

A key component of improving oral health outcomes in this vulnerable population is the education and 

training of caregivers and healthcare staff. Implementing structured oral health education programs for those 

providing daily care ensures consistent, high-quality preventative measures and enhances patient quality of life. 

This presentation will highlight the importance of integrating oral health education into the care framework, 

providing insights into best practices and the latest evidence-based approaches for maintaining oral hygiene in 

individuals with neurodegenerative conditions. 

 

By combining preventative dental interventions with comprehensive caregiver education, we can significantly 

improve both oral and systemic health outcomes for individuals with neurodegenerative diseases. This 

session will offer practical recommendations for integrating these strategies into daily care, bridging the gap 

between oral health and overall well-being in neurodegenerative disease management. 

User
Rectangle



 

 

MNDA CARE FORUM 

M-O-TLIEBC008 
 

ENHANCING MND CARE: EVALUATING THE EFFECTIVENESS OF IN- 

PERSON MND UPSKILL WORKSHOPS 
 

1Warraich ST; 1Jewel S; 1Gibbs A; 1Opie G; 1Collins A 
1Motor Neurone Disease NSW, Building 4 Gladesville Hospital, Victoria Road, Gladesville, NSW, Australia 

 
 

INTRODUCTION: 

MND is a complex and progressive neurological 

condition requiring multifaceted support. A 

recurring challenge for people living with MND 

(plwMND) is accessing care from knowledgeable 

and experienced workforce, particularly for those 

in regional and rural settings (1). To improve 

access to a knowledgeable support network, 

MND NSW developed and delivered MND 

Upskill education workshops across 22 locations 

in NSW, ACT and NT. The project aimed to 

increase understanding of MND, raise support 

needs awareness, improve confidence and 

practical skills so that plwMND have access to a 

skilled support network. 

 

METHODS: 

MND Upskill workshops integrated knowledge 

and insights from multiple disciplines to impart a 

comprehensive understanding of the disease. The 

workshops covered research informed content on 

variants of MND, causes, genetics, treatment 

options, clinical trials, evidence-based symptoms 

and their management strategies, and highlighted 

the role of multidisciplinary care team. In 

addition, the workshops provided networking 

opportunities, and an overview of available 

assistive technologies, along with practical 

applications of some of these technologies. To 

date, 40 MND Upskill workshops have been 

delivered: 23 for health and community care 

professionals and 17 for plwMND and Carers, 

tailored to their respective needs. These sessions 

engaged 486 participants (349 health and 

community care professionals and 137 people 

plwMND and Carers). 

 

 

 

 

 

 

 

 

RESULTS: 

Post-workshop survey feedback was received 

from 90% of the participants (439 attendees). Of 

those, 98% stated an increased understanding of 

MND, 95% indicated improved support needs 

awareness, 95% reported raised confidence in 

supporting plwMND and 98% expressed 

willingness to recommend MND Upskill. A  

follow-up survey is currently being conducted to 

assess how well the content has been retained and 

applied, and to identify areas where more 

information or support is needed. 

 

CONCLUSION: 

As evident from post-workshop survey results, the 

MND Upskill project made a significant positive 

impact by building a more empowered support 

network. MND NSW will share insights into what 

attendees valued and outline the next steps 

towards building a more knowledgeable and 

supportive care system for plwMND, with 

potential for national expansion. 

 

REFERENCE: 

1. Velaga VC et al., Palliative and End-of-life care 

for people living with Motor Neurone Disease: 

ongoing challenges and necessity for shifting 

directions. Brain Sci. 2023, 13, 920. 
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MEETING THE ASSISTIVE TECHNOLOGY NEEDS OF PEOPLE WITH MND – 

NSW AND VIC COLLABORATIVE MODEL 
 

Alicia Gibb – MND NSW FlexEquip (Equipment Service) Manager 

Amy Schneider – MND Victoria Equipment Service Team Leader 

Jo Whitehouse – MND Victoria General Manager Support Services 

 

INTRODUCTION: 

Motor Neurone Disease (MND) presents as a progressive, debilitating condition with changing functional needs 

over time, requiring frequent adjustments to AT to enhance quality of life and ensure safety of people living with 

MND and their carers. 

 

The NSW and Victoria MND Equipment services hire/loan bundle approach to the provision of assistive 

technology (AT) offers a timely, streamlined, person-centred method to support all individuals living with MND. 

 

OBJECTIVE: 

▪ To highlight the significant benefits of accessing specialized AT services tailored to the changing needs of 

large cohort of people living with MND 

▪ Demonstrate the collaborative approach across MND NSW and MND Victoria equipment services in 

providing critical support through the provision of high quality assistive technology, significantly improving 

functional independence and overall well-being for individuals living with MND. 

▪ To demonstrate the cost effectiveness and high level of AT provision to people with MND through quantitative 

analysis of the MND NSW and Victorian equipment services 

▪ To highlight the transition between AT items throughout the MND progression and improved quality of life 

and care outcomes of people throughout that progression 

 

OUTCOMES/RECOMMENDATIONS: 

This project demonstrates the collaboration and expansion of the MND NSW and Victoria equipment services 

over a three-year period to meet the complex needs of people with MND. In 2024, MND NSW and MND Victoria 

provided 7,589 AT items valued at $10,532,497 to 946 clients, underscoring the scale and importance of these 

services. 

 

Quantitative analysis demonstrates that an extensive equipment loan service offering AT to people with MND 

is significantly more cost effective than purchase of AT items to meet the changing needs of people with MND. 

 

Qualitative reviews through case study presentations illustrate the process of accessing and changing AT 

throughout disease progression, demonstrating both the challenges and successes of the service delivery model. 

 

This collaborative approach not only enhances patient care but also emphasizes the necessity of timely, 

accessible AT solutions as a cost effective option for those with progressive neurological conditions. 
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TIPS AND TRICKS ON WELLBEING AND COMMUNICATION TO NOT JUST 

SURVIVE BUT THRIVE WITH MND 
 

Sklavenitis, Leanne 

122 Hoskins Street Sandgate 4017, Brisbane, Australia 
 

 

INTRODUCTION: 

As a lived experience of MND for eight years, 

Leanne Sklavenitis knows the impact MND has 

on wellbeing and communication. Leanne’s 

purpose is to inspire, motivate and educate the 

MND community from all perspectives. Despite 

having lost her ability to walk unaided, has lost 

arm strength and her voice, she continues to 

lead as normal a life as possible. In a constantly 

changing environment, Leanne will share many 

tips, tricks and take home strategies for the benefit 

of all allied health professionals and MND clients. 

These include strategies on physical and 

emotional wellbeing, and many communication 

ideas on the use of eye gaze to thrive and be heard 

in the community. 

 

METHODS: 

With the use of AI technology, this presentation 

will wow and inspire you. Leanne draws on her 

35 plus years as a personal trainer and leader in 

the fitness industry. Leanne lives and breathes 

MND every day and her ideas stem from trying 

everything herself over the years. Leanne is a 

member of the International Alliance of 

MND/ALS and has presented internationally, 

most recently in Montreal, Canada in December 

2024 to a standing ovation. 

 

RESULTS: 

This presentation will provide many take home 

tips for allied health professionals to use with their 

clients, as well as people with lived experience no 

matter what stage they are at, that can be put into 

practice immediately. 

 

 

 

 

CONCLUSION: 

The ideas shared on wellbeing and communication 

will benefit all allied health services, professionals 

and people with lived experience all around the 

world. 

 

REFERENCES: 

Sklavenitis, Leanne, 2017-2025 lived 

experience 
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INTRODUCTION: 

Cognitive and behavioural changes in MND occur 

in up to 50% of people with MND (pwMND) [1] 

and are associated with poorer outcomes and 

reduced quality of life [2]. However, currently it 

is unclear how pwMND and carers would prefer 

to learn about and manage cognitive and 

behavioural changes. We explored how pwMND 

and carers experience cognitive and behavioural 

changes and how they would prefer to learn about, 

recognise and manage this symptom. 

 

METHODS: 

Qualitative design consisting of semi-structured 

interviews with pwMND and carers. Responses 

were analysed deductively using the Theoretical 

Domains Framework [3], then inductively themed 

using thematic analysis [4]. 

 

RESULTS: 

Participants (n=24) were from Australia (n=14), 

the UK (n=9) and Kenya (n=1). There were 

twelve pwMND (M=11, F=1) and twelve carers 

(M=3, F=9). Analyses revealed six themes: i. 

What I have experienced, ii. What I have 

experienced related to my care, iii. How this 

affects me, iv. If I had known, it might have been 

different, v. What I do to manage and vi. I want 

care that is relational, individualised, informative 

and empowering. 

 

CONCLUSION: 

All participants reported they were not aware that 

cognitive and behavioural changes were 

associated with MND, however, half of the 

pwMND described experiencing changes to their 

cognition and behaviour. Both pwMND and 

carers described wanting to learn about cognitive 

and behavioural changes and believed this would 

have been helpful in understanding the disease. 

However, preferences on how and when these 

conversations would optimally occur varied.  

 

Most participants described a preference for 

regular open discussions with their health care 

professionals, with regular opportunities to receive 

general information that was responsive to their 

current and individual needs. Further research, 

which is co-constructed with pwMND and carers, 

is needed to determine best approaches to 

discussing cognitive and behavioural changes in 

MND with families. 

 

REFERENCES: 

1. Strong, M.J., et al., Amyotrophic lateral 

sclerosis-frontotemporal spectrum disorder 

(ALS-FTSD): Revised diagnostic criteria. 

Amyotrophic Lateral Sclerosis and 

Frontotemporal Degeneration, 2017. 18(3-4): p. 

153-174. 
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Life Research, 2024. 33(6): p. 1469- 
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3. Atkins, L., et al., A guide to using the 

Theoretical Domains Framework of behaviour 

change to investigate implementation problems. 

Implementation Science, 2017. 12: p. 1-18. 

4. Braun, V. and V. Clarke, Using thematic 

analysis in psychology. Qualitative Research in 

Psychology, 2006. 3(2): p. 77-101. 
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INTRODUCTION: 

The provision of care for people living with MND 

(plwMND) largely rests with informal caregivers 

generally family members (1-2). Time burdens 

and the impacts on carers physical, emotional, 

social wellbeing and quality of life are high and 

ever increasing as their loved one progresses (3-

4). Here we investigate the perspectives of 

Australian carers to gain a greater understanding 

of the experiences of informal caregivers to 

elucidate the broader landscape of MND care in 

Australia, and to identify areas of priority and 

need. 

 

METHODS: 

In-depth semi-structure interviews were 

conducted with 13 caregivers of plwMND to 

determine the burdens and challenges associated 

with caring for someone living with MND. Carers 

were selected using a purposeful sampling 

strategy including family, professional and former 

carers from across four Australian states. 

Interviews were conducted via the Zoom platform 

and were analysed qualitatively using content 

analysis as outlined by Graneheim and Lundman 

2004 (5). 

 

RESULTS: 

Four themes were developed as being important 

to people caring for plwMND. These themes – 1) 

transversing the MND landscape, 2) constantness 

of care, 3) carer wellbeing and 4) social 

interactions - were intrinsically linked to each 

other, suggesting that it is difficult to view any 

aspect of MND care in isolation. Rather care is a 

highly complex and all-encompassing set of 

circumstances that required constant integration, 

vigilance and problem solving. The “transversing 

the MND landscape” theme related to the external 

MND service landscape and how carers 

 

interact with health, support and financial support 

services. “Constantness of care” relates to the 

home environment and the physical tasks and 

routines that MND care requires. “Carer 

wellbeing” relates to the impact MND care has on 

the carers physical and mental wellbeing. “Social 

interactions” outlines carers relationships and 

social experiences at a family, friend and broader 

community level. 

 

CONCLUSION: 

Caring for someone with MND is a complex and 

all-encompassing task in which no aspect of care, 

support or service provision should be viewed in 

isolation but rather as piece of a larger picture. 
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INTRODUCTION: 

Little research has been carried out about what 

affects sleep in motor neuron disease (MND). 

 

Aim: To ascertain sleep concerns for people with 

MND (pwMND), family and those bereaved in 

New Zealand (NZ). 

 

METHODS: 

PwMND were invited to complete a three-part 

survey (informed by literature and co-designed 

with those with lived experience). Similarly, 

family carers of pwMND and those bereaved in 

the last two years completed a shorter survey. 

Surveys could be completed online (Qualtrics), on 

paper or (for pwMND only) by telephone 

interview. Participants were recruited through 

Motor Neurone Disease New Zealand, the MND 

Patient Registry, social media and word of mouth. 

Descriptive statistics were used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

The survey is still in the field until 16 April. To 

date 121, 65 and 30 responses have been received 

from pwMND, family of pwMND and bereaved 

family, respectively. The pwMND respondents 

represent 30% of the estimated 400 pwMND in 

NZ. 

Of pwMND surveys to date, 41% reported sleep 

troubles affecting their activities the next day, on 

average 5.2 nights per week. This compared with 

59% of family carers on average 4.2 nights per 

week, and 50% of bereaved on average 5.3 nights 

per week. 

Many family of pwMND reported worse sleep 

since the person got MND (61%) but 43% of 

bereaved reported improvement in sleep since 

bereavement. 

MND affected sleep of 79% of pwMND in some 

way. Most common reasons were: muscle cramps 

(35%), worries about family (31%), worries about 

the future (25%), pain other than cramps (21%), 

breathing equipment (16%), and worries about 

money because of MND (15%). MND-related 

concerns affecting sleep for family carers will be 

reported, as will factors associated with poor sleep. 

 

CONCLUSION: 

Sleep is significantly affected by MND for 

pwMND and family carers. The final results and 

conclusion will be reported in early May. 
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INTRODUCTION 

Weight loss is often associated with people living 

with MND and may lead to a more rapid 

progression1. Regular monitoring of weight can 

often be complicated as MND progresses and 

mobility deteriorates. Those who cannot stand on 

a regular scale or who cannot easily attend a 

service with a wheelchair or hoist scale, will often 

miss out on the benefits of regular weight 

monitoring or are forced to purchase weighing 

devices for home that are prohibitively expensive. 

 

METHODS: 

This poster details the setup of an affordable 

strategy to monitor the weight of people living 

with MND who are using a hoist at home. 

 

RESULTS: 

N/A 

 

CONCLUSION: 

This poster demonstrates that clinicians should 

think outside the box, whilst ensuring it is 

appropriate and safe. With the inequality of 

disability funding between NDIS and Aged Care, 

this strategy will assist in monitoring weight at 

very little cost to people living with MND in 

Victoria. 

 

 

 

 

 

 

 

 

 

REFERENCES: 
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INTRODUCTION: 

Hydrotherapy is a modality for people living with 

Motor Neurone Disease (MND) to exercise and 

remain physically active1. Hydrotherapy provides 

both physical and psychological benefits for 

people living with MND2. Although hydrotherapy 

has been shown to be safe for individuals that are 

ventilated via a tracheostomy in other 

conditions3,4, there is no literature of this in MND. 

 

METHODS: 

This case report details the successful 

involvement of a 46 year old ventilator- 

dependent person via tracheostomy with MND in 

accessing a warm water pool. This poster outlines 

the careful preparation and individualised 

approach required to ensure the person’s safety 

and comfort, highlighting the importance of 

personalised care plans and team 

collaboration in achieving positive outcomes for 

complex, ventilator-dependent individuals. 

 

RESULTS: 

The person, who had long-term mechanical 

ventilation needs and minimal voluntary muscle 

activity due to advanced MND, was able to safely 

access a warm water pool to achieve his goal of 

floating. This was facilitated by the coordinated 

efforts of a multidisciplinary care team including 

physiotherapists, an allied health assistant, 

nursing staff, a disability support worker and 

family. Key considerations in the process, 

including goal setting, risk assessment and 

management, individual monitoring, 

tracheostomy and ventilator management, and 

communication between team members, are also 

discussed. 

 

 

 

 CONCLUSION: 

This case study underscores the value of 

interdisciplinary teamwork, innovation and a 

can-do attitude in exploring care options to achieve 

the goals of people with severe respiratory 

dependence and advanced neuromuscular disease. 
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INTRODUCTION: 

Each of the eight health regions of Victoria have 

funding for the role of Motor Neurone Disease 

(MND) Palliative Care Clinician. The funding is 

provided by the Victorian Government and 

facilitated by MND Victoria, who also provide 

ongoing education for the incumbent in the role. 

 

The MND Palliative Care Clinician is a health 

professional. Currently there are seven MND 

Palliative Care Clinicians, all but two are 

registered nurses. All have extensive and 

advanced knowledge of MND. 

 

The purpose of the MND Palliative Care Clinician 

(formerly MND Shared Care Worker) is to ensure 

that the palliative care workforce and aged care 

facility staff have access to the knowledge and 

skills needed to support people in their care who 

are living with Motor Neurone Disease. This 

process is done via the development of 

collaborative links with the service providers in 

the community, or in Residential Aged Care 

Facilities (RACF). 

 

The position of MND Palliative Care Clinician in 

each region works slightly differently; this has 

happened in response to the community and 

RACF’s needs within each region. 

 

Some of the MND Palliative Care Clinicians have 

more client-based face to face contact, whereas 

others support RACF’s and Community Palliative 

Care Services and other health professionals. 

 

 

 

METHODS: 

▪ Education in facilities in response to new 

resident/ education to care agencies. 

• Education is given for complex situations or 

challenges. 

• Debriefing sessions to community care staff or 

facility staff, post the passing of the person with 

MND. 

• Education sessions and support online 

• Webinars and podcasts. 

• Program of Experience in Motor Neurone 

Disease (PEM)- an immersive experience each 

year for two days at Calvary Kooyong Precinct 

– Statewide Progressive Neurological Disease 

Service (Offered through Southern Metro 

Region Palliative Care Consortium 

(SMRPCC)). 

• Top Up Funding (TUF) provided to people with 

MND who have been on community palliative 

care programs for 90 days - application via 

MND Palliative Care Clinicians 

 

RESULTS: 

Currently there are 541 people living with MND 

who are registered with MND Victoria, each person 

is eligible for support in their care from the MND 

Palliative Care Clinician 
 

Education has been provided online and face to face 

to NDIS carers, Home Care Package Providers, 

RACF’s, and community palliative care providers. 

The staff being Registered Nurses, Enrolled Nurses, 

Personal Care Workers, Disability Support 

Workers, and Allied Health staff  

Online free education to providers across Victoria 

and interstate. 
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CONCLUSION: 

The role of the MND Palliative Care Clinician is 

a vital connection between the person living with 

MND and the care provider. 

 

Through the work of the MND Palliative Care 

Clinician, carers and service providers are 

educated, supported and empowered to provide 

exemplary care, enhancing the overall quality of 

life of the family and person living with MND. 

 

REFERENCE: 
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Palliative Care Victoria Website 
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INTRODUCTION: 

The Southern Metro Region Palliative Care 

Consortium (SMRPCC) has collaborated with the 

160 Residential Aged Care Facilities in its region 

for many years. 

 

The ongoing fear of COVID outbreaks in Aged 

Care Facilities has resulted in a reluctance of 

Facilities to allow face-to-face education sessions 

for their staff. As a response, we tried a new 

concept of a series of online sessions, that were 

free and easy to access. Three of the seven 

sessions were on Motor Neurone Disease (MND). 

 

The first series demonstrated an increasing 

interest with more than 50 people registering for 

some sessions with an attendance rate of 30%. 

 

Evaluations indicated high satisfaction with the 

program. When we repeated the series, we found 

that there were many participants from outside 

the region with participants from a wide 

distribution of Victorian aged care nurses, but 

also participants from interstate. 

 

METHODS: 

Initially, seven sessions were planned. Four 

sessions specifically on Palliative Care, three on 

various aspects of MND including MND 

Overview, MND symptom Management and 

PEG Management in MND 

 

Advertising for the sessions has been through 

SMRPCC Newsletter and email updates, and 

through Palliative Care Victoria Newsletters, 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Listening to participants feedback the initial three 

sessions relating to MND have been increased to 

five sessions. We now provide regular sessions on 

MND Respiratory Management and MND 

Managing Pain and Discomfort. 

 

Now, up to 90 people register for each session. The 

program is currently running continuously and has 

had more than 1000 participants in the financial year 

23/24. Because of its reach, all consortia in Victoria, 

under the name of the Victorian Palliative Care 

Network and are sharing the load and facilitating the 

program together 

 

CONCLUSION: 

Online Free education on MND and Palliative Care 

has been well received. 

 

Listening to participant feedback has increased the 

number of MND and Palliative Care topics being 

offered. 

 

Numbers of participants have dramatically 

increased, and participants report they are from all 

states in Australia 
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INTRODUCTION: 

Amyotrophic Lateral Sclerosis (ALS) is 

associated with altered lipid metabolism (1, 2). 

This systematic review evaluated the impact of 

blood lipid classes on risk of developing ALS. 

 

METHODS: 

A systematic search following PRISMA 

guidelines was conducted across six databases 

(PubMed, Embase, CINAHL, Scopus, Cochrane 

Library and Web of Science), in March 2024. 

MeSH terms “Amyotrophic Lateral Sclerosis” 

AND “Lipids” and related variants were applied. 

Studies were included if they reported on adult 

clinical studies and statistical risk of developing 

ALS. Standard mean difference and 95% 

confidence intervals (SMD[95%CI]) in baseline 

lipid levels were generated and descriptive 

statistics applied, categorising findings into 

reduced, no effect, or increased risk of developing 

ALS. GRADE criteria assessed the quality of 

evidence. 

 

RESULTS: 

Searches identified 6,454 papers, yielding eight 

eligible studies (n=7 sterol lipids, n=1 fatty acids). 

There were no significant differences between 

ALS-cases and controls in baseline levels for five 

sterol lipids; total cholesterol (TC), triglycerides 

(TG), high-density lipoprotein cholesterol (HDL-

C), low-density lipoprotein cholesterol (LDL-C) 

or LDL/HDL ratio (I2= 67.7%-97.6%). After 

removing one high-bias study, results for risk of 

developing ALS were heterogeneous, with no 

effect on risk for TG (n=4/5), TC (n=3/6), 

LDL-C (n=3/6), or LDL/HDL (n=2/4). HDL-C 

had inconsistent results (no effect, reduced risk 

and increased risk of onset n=2/6 each),  

 

 

 

while remaining studies suggested higher blood 

sterols increased disease risk. The study of fatty- 

acids indicated increased disease risk with higher 

arachidonic acid, and reduced risk with higher alpha-

linoleic acid levels. GRADE of evidence was low for 

sterol lipids, and very low for fatty acids. 

 

CONCLUSION: 

Observational studies examining the impact of blood 

sterol lipid levels on ALS risk are inconsistent and of 

low evidence. Further research using standardised 

methodologies and more precise technologies, such 

as Lipidomics screenings, are needed to clarify the 

role of lipids as clinical biomarkers in ALS. 
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INTRODUCTION: 

Weight loss, lower BMI and malnutrition are 

associated with worse prognosis in ALS1,2. This 

study evaluated the impact of negative energy 

balance on prognosis and survival in people living 

with ALS (plwALS), and the suitability of current 

energy equations to guide weight management 

support in an Australian cohort. 

 

METHODS: 

This prospective case-control study was 

conducted from March 2016 to October 2024; 170 

patients with probable or definite ALS had body 

composition (BodPod, Cosmed), metabolism 

(REE; QuarkRMR, Cosmed), functional capacity 

(ALS- Functional Rating Scale-Revised) and 

disease progression assessed. Baseline measures 

were compared to data from 173 non-

neurodegenerative disease controls. Participants 

with ALS were then categorised based on Global 

Leadership Initiative on Malnutrition (GLIM)3 

weight loss criteria; stable (<0%), minor loss (0- 

5%) or major loss (>5%). Changes in body 

composition, progression, and survival were 

compared across these groups. Eighty-two 

plwALS provided 3-Day-Food- Diaries at baseline 

to calculate energy intake (Xyris FoodWorks10). 

Daily estimated energy requirements (EER), 

calculated from 13 equations used in ALS, were 

compared to daily estimated energy intake (EEI) 

and accuracy to predict weight status. 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Initial weight loss (>5%) was associated with greater 

loss of weight and fat free mass over time  (p=0.01), 

faster functional decline (ALSFRS-R scores, 

p=0.01) and increased risk of earlier death (32.914.0 

vs 57.633.0 months, p<0.001). No EER equation 

performed well; however, equations incorporating 

body composition and ALS-validated activity levels 

predicted weight status more accurately (32% vs 

17%). Adjusting for higher ideal body weight 

improved accuracy to predict major weight loss 

(60%; range 0-60%). 

 

CONCLUSION: 

Weight loss, suggesting insufficient calorie intake, is 

associated with worse prognosis in an Australian 

ALS cohort. Current equations for predicting weight 

status have limited accuracy. Incorporating disease 

specific activity, injury factors and altered metabolic 

demands into energy equations may help prevent 

malnutrition and promote weight maintenance in 

plwALS. 
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INTRODUCTION: 

Constipation is one of the most common 

symptoms encountered by people with MND.1,2,3 

However, there has been little research conducted 

on constipation in MND.2 Constipation not only 

causes pain but is also associated with anxiety and 

depression in people with MND, affecting quality 

of life (QoL).2 Improved management of 

constipation will increase QoL. The aim of this 

study is to assess the prevalence and treatment of 

constipation in Australians with MND as well as 

its impact on QoL. 

 

METHODS: 

An on-line survey of Lived Experience Network 

(LEN) members will be conducted using a short 

questionnaire consisting of 12 questions 

regarding Rome criteria for functional 

constipation, oral and other treatments used for 

constipation, and impact of constipation on QoL. 

The LEN members to be surveyed comprise 

active and past carers as well as people living 

with MND. 

 

RESULTS: 

Based on the few international studies previously 

conducted, it is expected that approximately 50% 

of Australians with MND will report being 

troubled with constipation. This poster will report 

the results of this preliminary national survey. 

 

 

 

 

 

 

 

 

CONCLUSION: 

This survey of LEN members will provide 

preliminary data regarding constipation in MND in 

a quick, efficient manner, prior to conducting an in-

depth longitudinal study of constipation in people 

with MND using data collected by the 15 Australian 

clinics in the MiNDAUS registry. 
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INTRODUCTION: 

Non-invasive ventilation (NIV) increases quality 

of life and life expectancy in people with motor 

neurone disease (MND). Increasing access and 

acceptance of NIV is key. This study aimed to 

compile a list of factors influencing NIV uptake 

in MND and to establish consensus on their 

importance and feasibility. 

 

METHODS: 

A three-stage modified Delphi study with an 

expert panel of 19 healthcare professionals, 

advocates, researchers, and people with lived 

experience of MND in Australia. Three rounds of 

web-based voting were conducted. Rounds 1 and 

2 were completed by 19 panelists during a two- 

day in-person/online workshop. Round 3 was 

completed remotely by 18 panelists. Influencing 

factors were discussed, rated, and ranked 

according to their importance and how feasible 

they were to address in a future co-design project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS: 

Thirty NIV uptake influencing factors were 

identified and refined by the group. Consensus on 

level of importance was reached for 22 (73%) 

factors (14=High importance; 6=Moderate; 2=Low) 

and feasibility on 19 (63%) factors (3=High 

feasibility; 4=Moderate; 12=Low). The top five 

influencing factors based on importance were: (1) 

Significant variation in the composition of MND 

multidisciplinary teams and their models of care 

across Australia (Moderate-high feasibility), (2) 

Provision of timely and consistent information 

about NIV (High feasibility), (3) Person with MND 

well connected and supported by MND community 

(Moderate- high feasibility), (4) Inequitable 

funding models to access NIV equipment (Low 

feasibility), and (5) Clinicians' skill in presenting 

NIV information that is tailored to the patient's goals 

and responsive to their current physical, emotional 

and mental state (Moderate feasibility). 

 

CONCLUSION: 

This study generated a list of NIV influencing 

factors ranked according to their importance. Along 

with the feasibility rankings, these findings are 

informing a co-design project, with the MND 

community, to develop, test, and implement 

interventions that target these important influences 

on NIV uptake. 
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INTRODUCTION 

Motor Neurone Disease (MND) brings complex, 

progressive challenges that demand a coordinated 

and holistic approach to care. At MND 

Queensland, a team of allied health professionals 

supports people with MND (PwMND) through 

community-based care. While the team has long 

operated collaboratively, we recognised the need 

to move from parallel practice toward a true 

multidisciplinary model—one that mirrors the 

integrated care of hospital-based 

multidisciplinary clinics (MDCs) and brings it 

into the community1. 

 

METHODS 

MND Queensland currently employs a team of 

nine allied health professionals with a shared 

commitment to real-time collaboration, joint 

appointments, and proactive problem-solving. A 

standardised multidisciplinary assessment was 

introduced at initial visits to ensure early 

identification of needs beyond the presenting 

discipline. The organisation also expects that 

initial visits are conducted in a team setting in all 

but exceptional circumstances. This model 

supports role clarity, reduces duplication, and 

aligns with best-practice guidelines for MND 

care2, 3. 

 

RESULTS 

The transition has led to stronger interdisciplinary 

relationships and more coordinated care. Staff 

report increased satisfaction, citing greater 

opportunities for collaboration, shared learning, 

and on-the-spot problem-solving. The new model 

also reduces the number of separate appointments 

for clients. While client feedback has been 

profession-specific to date, it consistently reflects 

high satisfaction with care and deep appreciation 

for staff expertise and responsiveness. 

 

 

 

 

CONCLUSION 

Embedding a multidisciplinary model of care 

within the community context can extend the 

benefits of MDCs beyond the hospital setting4. 

This approach enhances care quality, supports 

team cohesion, and has the potential to reduce 

service fragmentation and client burden. Ongoing 

reflection and adaptation will ensure the model 

continues to meet the evolving needs of PwMND 

and their families. 
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INTRODUCTION: 

Community palliative care (CPC) services in 

Malaysia remain isolated, with limited integration 

into the broader healthcare system 

(1) . Despite the need for early palliative care 

involvement, many patients are referred late in 

their disease trajectories, reducing the potential 

benefits (2). In response to these challenges, this 

article aims to describe a change within a CPC 

service in Malaysia, shifting towards a specialty-

driven approach tailored for patients with motor 

neurone disease (MND) (3). This change seeks to 

address existing gaps in care by offering more 

timely and specialized support for people 

suffering from MND. 
 

METHODS: 

A memorandum of understanding (MoU) was 

established in 2022 between Hospis Malaysia 

(HM), an interdisciplinary team providing home 

palliative care service in Kuala Lumpur and the 

neurology department at University Malaya 

Medical Centre (UMMC), a teaching hospital 

running a multidisciplinary team (MDT) clinic for 

MND, with the objectives to integrate CPC into 

patient’s care pathways and facilitate exchange of 

skills and knowledge. Key components included 

visiting position for both teams, joint assessments 

of palliative needs and monthly MDT case 

discussions. 

 

RESULTS: 

Before the MoU, referrals to HM averaged 5 per 

year but increased to 23 cases in 2022 and 25 in 

2023. In total, 43 patients were cared for in 2023, 

with 14 deaths by year-end. 2023 mortality data 

indicated 63% were referred within 2 years of 

diagnosis, and length of care for 64% of patients 

was 4-6 months. This is significantly longer 

compared to those with other neurodegenerative 

diseases as well as organ failures and cancer, 

where an average of 

 

50% received care for less than a month from the 

time of referral. Home was the preferred place of 

care and death for 92% of patients, with 77% 

achieving home death. 50% required out of hours 

support with only 15% requiring emergency home 

visits. 

 

CONCLUSION: 

This collaboration fostered trust between teams, 

patients, and caregivers leading to early CPC 

involvement with promising outcomes. The MoU 

has been renewed for another 5 years, with plans 

to study patient and caregiver outcomes to further 

strengthen the collaboration. 
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BACKGROUND 

The optimization of quality of life (QOL) is an important goal of care for people living with ALS (PALS) in 

the absence of curative treatment. The ALSSQOL-SF has been developed and validated to measure QOL 

across the biopsychosocial and spiritual domains in the specific context of ALS. It has been translated and 

validated in several languages, however its applicability in the context of the multicultural, multiethnic 

Malaysian population has not yet been investigated. 

 

METHODS 

The QOL of 21 patients was measured using either the original English version or a translation into the Malay 

language. PALS were instructed to share their thoughts while completing the instrument in the manner of a 

“think aloud” process as commonly used in cognitive interviewing (CI) methodology. We evaluated how 

participants interpreted the questions and chose their answers. 

Interviews were transcribed and thematically analysed. 

 

RESULTS 

The quantitative survey responses were comparable to those from previous validation studies, 

scoring lowest (worst) in the domain of “physical symptoms” and highest (best) in the domain of 

“interaction with people and environment”. Language and cultural factors affected the interpretation and 

responses to questionnaire items. Items related to spirituality posed some difficulties in interpretation and the 

topic of intimacy was perceived of variable relevance. 

 

CONCLUSION 

This study highlights the relevance of cultural and language-related factors in measuring QOL based on a 

questionnaire initially developed in a different (European/North American) context. Cultural factors affect 

experiences of suffering in ALS and this needs to be considered when considering the suitability of a QOL 

instrument across different cultures. Additionally, domains of QOL are often differentially weighted, in 

particular the importance of intimacy. 

The process of completing a questionnaire can be burdensome and uncomfortable when it involves confronting 

the emotional distress of progressive disease. On the other hand, it can be perceived as beneficial if it serves 

to direct care in order to reflect individual preferences. 
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INTRODUCTION: 

Suffering is a complex, multidimensional 

experience for people living with Amyotrophic 

Lateral Sclerosis (PLWALS), encompassing 

psychological, physiological, social, and spiritual 

distress when they have exhausted their coping 

resources for perceived loss. While 

multidisciplinary clinics have been shown to 

improve quality of life, less attention has been 

given to the specific details of their suffering. 

Here, we report the experience of a patient with 

ALS who exhibited a range of psychological and 

emotional distress in her journey. 

 

CASE DISCUSSION: 

A 42-year-old mother, diagnosed ALS at the peak 

of her career. She was initially in denial, 

challenging the diagnosis in the hopes of a 

misdiagnosis. Over six months, she experienced a 

rapid deterioration with ALS Functional Rating 

Scale (ALSFRS) dropping from 42 to 15. She lost 

strength, ability to swallow safely and speech 

gradually incomprehensible. Denial was replaced 

by fear and anxiety of what was to come, 

necessitating admission to the palliative unit. Her 

hope was rekindled upon learning about artificial 

feeding and ventilation, and whilst non-invasive 

ventilation helped alleviate symptoms, a feeding 

tube was not tolerated. 

There was despair in experiencing constant 

breathlessness as well as losing the ability to 

enjoy the simple pleasures such as eating, further 

enhancing her suffering. Psychological and 

spiritual support, including cognitive behavioural 

therapy, antidepressants, and spiritual 

interventions, were provided. After three weeks, 

she was able to overcome her anxiety and gained 

confidence to return home with support from her 

family and community hospice. 

 CONCLUSION: 

Whilst the loss of functional abilities in PLWALS 

is clearly apparent, their suffering is often 

overlooked resulting in considerable distress. 

Addressing the psychological and existential 

aspects of suffering through personalised, 

compassionate care is crucial. Interventions 

aimed at transforming the psychological 

processes of suffering from an early stage of 

diagnosis may provide a more sustained effect in 

reducing the suffering of PLWALS. 
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INTRODUCTION: 

People living with Motor Neurone Disease 

(MND) and their families experience ongoing, 

multiple losses requiring continual emotional 

adjustment. With no known cure, the emotional 

impacts of the disease are significant. 

Multidisciplinary and community-based services 

provide best practice person-centred care for 

people living with MND in Victoria, however, a 

recent survey1 found that MND- specific grief 

support was lacking, particularly in regional 

areas. 

 

METHODS: 

To assess the feasibility and acceptability of an in-

house counselling program for people living with 

MND and their families, a counselling program 

was trialed from January to December 2024. The 

pilot program offered flexibly responsive 

emotional adjustment support to people living 

with MND and their families from the time of 

diagnosis to bereavement, via phone, telehealth, 

and in-person sessions. The program was 

promoted using in-house newsletters, flyers, and 

word of mouth. The service was evaluated at 12 

months using an anonymous online survey of 

clients, family members, and staff. 

 

RESULTS: 

An overwhelming majority of respondents found 

the service helpful in addressing their issues and 

strongly recommended the service to others. All 

respondents endorsed that they were satisfied with 

the service and perceived the counsellor as skilled 

and effective. Identified improvements included 

enhancements to the counselling room and 

improved promotion of the service. 

CONCLUSION: 

Survey results and other feedback has demonstrated 

the feasibility and acceptability of an in-house 

counselling service for providing emotional 

adjustment support to people with lived experience 

of MND. The program will continue to be evaluated 

to inform ongoing refinement and possible broader 

implementation of the program. 
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INTRODUCTION: 

Some patients with motor neurone disease (MND) 

have undergone voluntary assisted dying (VAD) 

since it legalised in Western Australia in July 

2021. An analysis was undertaken to better 

understand the characteristics of such patients. 

 

METHODS: 

Medical records of patients in the author's motor 

neuron disease clinic were reviewed to identify 

patients who underwent VAD. Extracted 

information included patient demographics and 

various disease characteristics documented within 

3 months of the 2 following timepoints: timepoint-

1 (T1) was date of VAD first request, timepoint-2 

(T2) was date of using the VAD substance. 

 

RESULTS: 

As of February 2025, 22 patients were identified. 

14(64%) were male. Onset was bulbar in 5(23%), 

respiratory in 1(5%), upper limb in 9(41%) and 

lower limb in 7(32%). 4(18%) lived alone, 

15(68%) with their partner, 3(14%) with their 

child. Median age was 63 years at symptom onset. 

Median ALS-FRS decline rate was 1.2 

points/month. At T1, the median ALS- FRS was 

20.5, 5/18 had no mobility aid, 5/18 needed a 

walking aid, 8/18 were wheelchair-bound, 11/18 

were recommended NIV (4 refused), 10/18 were 

recommended a PEG (5 refused), and 5/18 had a 

communication aid. The median time between T1 

to T2 was 56 days. At T2, the median ALS-FRS 

was 18, 5/22 had no mobility aid, 3/22 needed a 

walking aid, 14/22 were wheelchair-bound, 14/21 

were recommended NIV (6 refused), 17/22 were 

recommended a PEG (9 refused), and 10/21 had a 

communication aid. Patient characteristics at T2 

compared with T1, included lower ALS-FRS  

 

 

 

 

 

(18 vs 20.5), increased wheelchair dependence (64% 

vs 44%), recommendation for NIV (67% versus 

61%), recommendation for PEG (77% vs 56%), 

and use of communication aid (48% vs 28%). 

 

CONCLUSION: 

Most patients have significant functional impairment 

with high frequency of wheelchair dependence, and 

need for NIV or PEG by the time they use the VAD 

substance. 
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INTRODUCTION: 

In late 2023, MND Victoria received a grant from 

FightMND to develop a series of five educational 

videos to support carers of individuals with motor 

neurone disease (MND). Recognizing a 

significant gap in resources available to carers, 

particularly in navigating common care 

challenges, MND Victoria initiated the Carers 

Can Project. Launched in November 2024, the 

project aimed to provide carers and individuals 

living with MND with initial strategies to manage 

care challenges while awaiting specialist 

support. The videos were designed to be 

applicable across the early stages of MND and 

offer timely, accessible and practical advice. 

 

REPORT: 

Guided by feedback from a reference group 

consisting of MND Victoria staff and carers (past 

and present), five key topics were selected for the 

videos: managing comfort in bed, self- care, 

communication changes, eating difficulties, and 

fatigue. Six experienced health professionals 

contributed to the videos, alongside staff and 

carers, ensuring a personal, relatable approach to 

care. Each video was accompanied by an 

educational booklet summarizing key points. The 

videos were made available on MND Victoria's 

YouTube channel and website, with outreach to 

the broader MND community through emails, 

newsletters, and social media. 

 

 

 

 

 

 

 

CONCLUSION: 

The Carers Can Project successfully produced five 

educational videos, empowering carers with 

practical strategies to implement while awaiting 

healthcare support. Released in late November 

2024, the videos have garnered 866 views on the 

project webpage and 618 views on YouTube. The 

‘Taking Care of the Carer’ video emerged as the 

most popular, with 208 views (33.7%), signaling 

strong interest in carer wellbeing. Preliminary 

analytics suggest a continued demand for resources 

focused on supporting carers, highlighting a 

valuable area for future development. 
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