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ABSTRACT

Plenary Sessions
Sunday, June 30 2024

Presidential Symposium

PLENO2_1 | How nature and nurture conspire to regulate brain

development and plasticity

M. Greenberg
Harvard Medical School, Boston, MA, USA

Experience-dependent neuronal activity plays a critical role in shap-
ing the connectivity and function of the central nervous system.
These actions are mediated in part by the action of a program of neu-
ronal activity-driven gene expression. Investigation of these gene
expression programs has uncovered important roles in dendritic
growth, the development of excitatory and inhibitory synapses, the
composition of protein complexes at pre- and post-synaptic sites,
and the production of neuropeptides that control neural circuit de-
velopment. Moreover, defects in the activity-dependent gene pro-
gram contribute to disorders of human cognition. Thus, study of this
transcriptional response promises new insights into neuronal plas-
ticity and disease.

Disclosure: Nothing to disclose.

PLENO2_2 | How the brain barriers ensure CNS immune
privilege

B. Engelhardt

University of Bern, Theodor Kocher Institute, Switzerland

Proper communication of central nervous system (CNS) neurons
requires a homeostatic environment, which does not tolerate un-
controlled entry of blood components including immune cells into
the CNS parenchyma. The CNS has thus developed a unique rela-
tionship with the immune system known as CNS immune privilege.
CNS immune privilege is established by endothelial, epithelial, glial
and fibroblasts composed brain barriers. The brain barriers establish
compartments in the CNS that differ with regard to their accessi-
bility to immune cells and immune mediators. We have developed
reporter mice allowing to image the brain barriers and immune cell
and immune mediator movement in the CNS by in vivo live cell imag-
ing. This allows to determine the barrier functions of the different
brain barriers and how their disturbance affects CNS immunity dur-
ing neuroinflammatory conditions. Based on our studies we propose

european journal
of neurology

the official journal of the suropean academy of neurology

that CNS immune privilege relies on the proper function of the brain
barriers, which allow for CNS immune surveillance but prohibit ac-
tivation of immune responses from the CNS parenchyma unless it is
directly injured.

Disclosure: Nothing to disclose.

PLENO2_3 | How clinical observations challenge neuroscience

M. Vidailhet

Groupe Hospitalier de la Pitié Salpétriere, Paris, France

PLENO2_4 | Myasthenia gravis; Individualized treatment based
on a well-defined disease pathogenesis

N. E. Gilhus
Department of Neurology, Haukeland University Hospital and

Department of Clinical Medicine, University of Bergen, Bergen, Norway

Background: Myasthenia gravis (MG) and MG subgroup is diagnosed
by clinical history and examination, autoantibody testing, and elec-
trophysiological tests.

Pathogenesis: Autoantibodies binding to the postsynaptic mem-
brane at the neuromuscular junction cause MG. IgG antibodies to
acetylcholine receptor (AChR), MuSK, or LRP4 impair AChRs by re-
ceptor cross-linking, complement activation, AChR blockade, or im-
paired AChR clustering. IgG subclass varies. Thymus hyperplasia and
thymoma can both induce AChR autoantibody production and MG.
Active synthesis of new AChRs is ongoing in MG, and the structural
postsynaptic changes are reversible.

Treatment: MG treatment should be in accordance with international
guidelines and at the same time adapted to the individual patient.
Treatment decisions should be taken by neurologist and patient to-
gether. The treatment should be based on autoantibody status, MG
generalization and severity, and thymus pathology. Symptomatic
drug therapy with acetylcholine-esterase inhibition represents a pri-
mary therapy. Immunotherapy should be offered to all patients who
have not met their treatment goals. The combination of prednisolone
and azathioprine represents first-line immunotherapy. Rituximab
is an alternative, especially in MuSK-MG and in newly-onset
AChR-MG. Mycophenolate, tacrolimus, and methotrexate represent
other commonly used immunosuppressants. Thymectomy should be
undertaken with a thymoma and in generalized MG with AChR an-
tibodies and debut below 50 (65) years. Complement inhibitors and

Eur J Neurol. 2024;31(Suppl. 1):e16389.
https://doi.org/10.1111/ene.16389

wileyonlinelibrary.com/journal/ene
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FcRn blockers have a proven and clinically meaningful effect in most
MG patients. They improve symptoms already after 1-2weeks. Due
to very high drug costs their use is restricted to difficult-to-treat and
severe MG, and depends on local availability, formal approval, and
refunding policies. New and experimental therapies may be consid-
ered in refractory cases. Physical activity is safe and beneficial in
MG. At least 150 minutes per week is recommended.

Conclusions: Successful MG treatment depends on the timely com-
bination of interventions. Most patients do well, but there is room
for further improvement.

Disclosure: Nothing to disclose.

Monday, July 01 2024

Invasive neuromodulation: Hot topics and future directions

PLENO3_1 | Deep brain stimulation for the treatment of
movement disorders

E. Moro
CHU de Grenoble, France

PLENO3_2 | Focused ultrasound for the treatment of tremor and

Parkinson's disease

R. Martinez-Fernandez
HM CINAC, University Hospital HM Puerta del Sur, Méstoles, Madrid,
Spain

Over nearly a decade, MR-guided focused ultrasound technology
has fully integrated into clinical practice. Utilized in its high-intensity
modality for brain thermoablation, it has generated abundant high-
quality scientific evidence and has become a standard treatment,
particularly for Essential Tremor and Parkinson's Disease, its pri-
mary indications. While the number of sites offering the therapy
and the yearly number of interventions increase exponentially, in-
dications expand to other movement disorders such as dystonia or
psychiatric conditions. Further broadening the tool's applications
and unlocking its full potential will partially depend on advance-
ments in the technology itself, along with increased clinical experi-

ence. In addition to its use for therapeutic brain ablation, focused

ultrasound can also be applied in the low-intensity modality. In this
mode, it enables focal and transient Blood-Brain Barrier opening,
liquid biopsy, or neuromodulation. These approaches, which have
already been preliminarily explored, may allow us to move beyond
the symptomatic effects and impact disease pathogenesis, facilitate
early and specific diagnosis, or achieve non-invasive modulation of
brain activity. This presentation aims to provide an overview of the
current state-of-the-art and future prospects for FUS technology in
clinical neurology

Disclosure: | have received speaker honoraria form Insightec and
Palex outside the context of this presentation.

PLENO3_3 | Vagal nerve and deep brain stimulation for the

treatment of refractory epilepsy

P. Boon
Ghent University Hospital, Belgium

PLENO3_4 | Spinal cord stimulation for the treatment of chronic
pain

C. de Vos
Center for Pain Medicine, Erasmus University Medical Center,
Rotterdam, The Netherlands

Spinal Cord Stimulation is an innovative invasive therapy, which
is applied in chronic pain patients who are otherwise therapy re-
sistant. The very first implantation was already in 1967. Although
over 50years have passed, the quality of evidence of its efficacy
is still debated. This is partly due to the fact that until recently no
paresthesia-free stimulation modes were available, and therefore
sham controlled studies were not possible. It is also partly a due to a
lack of understanding of its mechanisms of action and a lack of more
objective patient related outcome measures. Fortunately, times are
changing rapidly. Since the introduction of paresthesia-free stimu-
lation modes, sham controlled studies are conducted. In addition,
are we starting to better understand the mechanisms of action of
Spinal Cord Stimulation, based on both animal research and more
objective measures to characterize physiological effects in chronic
pain patients.

Disclosure: Nothing to disclose.
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Tuesday, July 02 2024
Highlights and breaking news
PLENO4_8 | EJoN: Long-term risk of recurrent vascular events

and mortality in young stroke patients: Insights from a multicenter
study

J. Bromanl; S. Fandler-Hofler?

IDepartment of Neurology, University of Helsinki and Helsinki
University Hospital, Helsinki, Finland; 2Department of Neurology,
Medical University of Graz, Graz, Austria

Introduction: Although the incidence of stroke in the young is rising,
data on long-term outcomes in these patients are scarce. We thus
aimed to investigate the long-term risk of recurrent vascular events
and mortality in a multicenter study.

Methods: We followed 396 consecutive patients aged 18-55years
with ischemic stroke (IS) or transient ischemic attack (TIA) enrolled
in three European centers during the period 2007-2010. A detailed
outpatient clinical follow-up assessment was performed between

2018 and 2020. When an in-person follow-up visit was not possible,

outcome events were assessed using electronic records and registry
data.

Results: During a median follow-up of 11.8 (IQR 10.4-12.7) years,
89 (22.5%) patients experienced any recurrent vascular event, 62
(15.7%) had any cerebrovascular event, 34 (8.6%) had other vascular
events, and 27 (6.8%) patients died. Cumulative 10-year incidence
rate per 1000 person-years was 21.6 (95% Cl 17.1-26.9) for any
recurrent vascular event and 14.9 (95% CI 11.3-19.3) for any cer-
ebrovascular event (Table 1). The prevalence of cardiovascular risk
factors increased over time, and 22 (13.5%) patients lacked any
secondary preventive medication at the in-person follow-up. After
adjustment for demographics and comorbidities, atrial fibrillation
at baseline was found to be significantly associated with recurrent
vascular events.

Conclusion: This multicenter study shows a considerable risk of re-
current vascular events in young IS and TIA patients. Further stud-
ies should investigate whether detailed individual risk assessment,
modern secondary preventive strategies, and better patient adher-
ence may reduce recurrence risk.

Disclosure: Nothing to disclose.
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Symposia
Saturday, June 29 2024

What will change the neurologist's care for persons of child-

bearing age with epilepsy and migraine?

SYMPO1_1 | Planning pregnancy in women with epilepsy and

migraine using antiseizure medications

T. Tomson
Dept of Clinical Neuroscience, Karolinska Institutet, Solna, Sweden

Use of medication during pregnancy requires consideration of po-
tential risks to the fetus due to medication exposure and risks to the
fetus as well as the pregnant woman associated with sub-optimally
treated condition. The outcome of such risk-benefit analyses will
vary depending on the maternal condition under treatment. Poorly
controlled epilepsy can cause serious harm to the mother and the
fetus, which rarely is the case in migraine. In recent years new data
have emerged on the risks to the fetus with exposure to different
ASMs and on differences between ASMs in this regard. This has led
regulators such as FDA and EMA to issue restrictions on the use of
some ASMs (contraindications for valproic acid and topiramate, both
also used in prophylactic treatment for migraine) in female patients
of childbearing potential. In the case of active epilepsy, it is usually
necessary to replace these medications with other ASMs. Finding
a suitable alternative can take time, sometimes a year or more.
Therefore, ideally young girls or women should not be started on
these medications unless absolutely necessary. Recent data indicate
that lamotrigine, levetiracetam and oxcarbazepine are among the
safest ASMs. These have become preferred first-line medications
for the treatment of epilepsy in patients of child-bearing potential.
Pre-pregnancy optimization also includes establishing the lowest ef-
fective dose of the selected medication and documentation of the
corresponding plasma concentration to serve as individual base-line
for follow-up monitoring during pregnancy. Folate supplementation
should also be initiated well in advance of conception.

Disclosure: Funding from Accord, Glenmark, GSK, UCB, Eisai, Ecu
Pharma, Bial, Teva, Sanofi, SF Group, GW Pharma, Zentiva, and
Angelini as donations to the EURAP pregnancy registry; Speaker
honoraria from Eisai, Angelini, GSK and UCB.

european journal
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SYMPO1_2 | Care for persons with epilepsy and migraine in

pregnancy, delivery and postpartum

B. Schmitz
Department of Neurology, Stroke Unit and Center for Epilepsy, Vivantes

Humboldt-Klinikum Berlin, Germany

Both epilepsy (prevalence 1%) and migraine (prevalence 40%) are
common disorders in women of childbearing age. Therefore, neu-
rologists should be familiar with respect to 1. Interactions between
prophylactic treatments and oral contraceptives 2. Pregnancy re-
lated changes with respect to disease severity 3. Safe acute and
prophylactic treatments during pregnancy and lactation. The lecture
will discuss praxis-relevant actual data with respect to pregnancy,
delivery and the postpartum period in women with migraine and /
or epilepsy. Clinical recommendations for counseling of patients are
presented.

Disclosure: Bettina Schmitz received Honoraria Angelini / Arvelle,
Bial, Desitin, Eisai, Precisis, Sanofi, UCB-Pharma Memberships and
Commissions DGN, DGfE, DEGUM, DSG, BGPN Michael Foundation
Chair of board of trustees EURAP Coordination Germany

SYMPO1_3 | Antiseizure medication in men

M. Bjork
Haukeland University Hospital - Helse Vest, Bergen, Norway

SYMPO1_4 | Clinical care of children exposed to antiseizure
medications in utero

R. Bromley
University of Manchester/Royal Manchester Children's Hospital, UK

Prenatal exposure to certain antiseizure medications is associated
with higher rates of congenital anomalies and altered neurodevel-
opmental outcomes. Offspring with such symptoms therefore be-
come patients themselves, with a constellation of lifelong health
conditions which require clinical review, diagnosis and care manage-
ment plans. This talk will summarise current evidence regarding the

physical and neurodevelopmental outcomes of children exposed to

Eur J Neurol. 2024;31(Suppl. 1):e16390.
https://doi.org/10.1111/ene.16390

wileyonlinelibrary.com/journal/ene
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antiseizure medications. It will demonstrate how, in some instances,
these altered fetal and child outcomes fit together as a constellation
of symptoms which form a diagnosable fetal exposure syndrome.
Based on experience with fetal valproate syndrome/fetal valproate
spectrum disorder (ICD 11 LD2F.03) current international guidelines
suggest that clinical diagnosis for fetal exposure syndromes should
be multidisciplinary in nature and include health, dysmorphology,
speech therapy, physiotherapy, neuropsychological/ neurodevel-
opmental assessments and genetic investigations. Health service
utilisation over the course of development can be high due to wide
ranging physical and neurodevelopmental symptoms and key recom-
mendations are made regarding multidisciplinary clinical care across
the lifespan. The need to collaborate with educational and social ser-
vices to reduce secondary impacts (e.g., poorer mental health) and to
maximise educational and future occupational achievements is out-
lined. Finally, the role of an optimised healthcare service for children
exposed to medications within the pharmacovigilance framework
for antiseizure medications is discussed.

Disclosure: Dr Bromley's institution has received consultancy fees

from UCB Pharma for her participation in a women's health initiative.

EAN/MDS-ES: Towards a biological classification of Parkinson's

disease

SYMPO2_1 | Genetic status defining Parkinson's disease

C. Klein
University of Liibeck, Germany

SYMPO02_2 | Synuclein status defining Parkinson's disease

L. Parkkinen
Nuffield Department of Clinical Neurosciences, Oxford Parkinson's
Disease Centre, University of Oxford, UK

Introduction: Technological advances have made it possible to de-
fine the presence of Parkinson's disease (PD) well before the onset
of symptoms, and thus, we are moving away from the clinical to
molecular diagnosis, similarly to Alzheimer's disease. This molecular
definition of PD depends on alpha-synuclein (aSyn) seed amplifica-
tion assay (SAA) that detects pathological aSyn in the CSF or other
biosamples of PD and at risk-patients.

Methods: We examined the diagnostic value of the SAA quantitative
parameters and whether they could be used to stratify between dif-
ferent synucleinopathies, monitor disease progression and predict
disease conversion in patients with idiopathic REM sleep behaviour
disorder (iRBD).

Results: aSyn SAA was performed in CSF samples from 74 PD, 24
multiple system atrophy (MSA) and 45 iRBD patients alongside 55
healthy controls. aSyn SAA showed 89% sensitivity and 96% speci-
ficity for PD; there was no correlation between SAA quantitative

parameters and severity of clinical symptoms (e.g. UPDRS) but the
different PD phenotype clusters differed in their SAA positivity. The
sensitivity in MSA was 75%, and some SAA quantitative parameters
were able to stratify between PD and MSA patients. Finally, we were
able to detect CSF aSyn aggregation in 64% of RBD patients at base-
line before they converted to synucleinopathy.

Conclusions: Our results show that aSyn SAA classifies people with
PD with high sensitivity and specificity. It also provides information
about molecular heterogeneity by stratifying between PD and MSA
and different phenotypic clusters of PD. Importantly, aSyn SAA de-
tects prodromal iRBD participants before diagnosis.

Disclosure: Nothing to disclose.

SYMP02_3 | Neurodegeneration and clinical status defining
Parkinson's disease

J. Corvol
Sorbonne University, Pitié-Salpétriére Hospital, Paris Brain Institute,

Paris, France

Parkinson's disease is characterized by the presence of cardinal
motor symptoms - akinesia, rigidity and rest tremor - related to
the degeneration of dopaminergic neurons in the substantia nigra.
Clinical diagnosis criteria currently rely on detecting these motor
signs and excluding differential diagnosis. The denervation can be
demonstrated through SPECT or PET imaging marking dopamin-
ergic terminals. However, it is now clearly shown that denervation
begins several years before the onset of motor symptoms, defining
the premotor phase of the disease. In addition, the denervation also
involves non-dopaminergic area responsible for non-motor symp-
toms, which may occur before the diagnosis during a prodromal
phase in some patients. Novel imaging markers such as brain MRI
neuromelanine, MIBG SPECT or FDG PET have shown good accu-
racy in detecting dopaminergic and non-dopaminergic denervation
at the different stages of the disease. Future definitions and stag-
ing systems of Parkinson's disease must therefore incorporate both
motor and non-motor features, along with dopaminergic and non-
dopaminergic denervation, to comprehensively address the con-
tinuum of the disease, from its presymptomatic to its symptomatic
stage.

Disclosure: J.C.C. has served in advisory boards for Alzprotect,
Bayer, Biogen, Denali, Ferrer, Idorsia, iRegene, Prevail Therapeutic,
Servier, Theranexus, UCB; and received grants from Sanofi and the

Michael J Fox Foundation outside of this work.

SYMPO2_4 | Integrative biological Parkinson's disease
definitions

G. Hoglinger
Ludwig-Maximilian University Hospital, Munich, Germany
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EAN/EFAS: Through the looking glass: Towards autonomic

markers, a raising awareness in common neurological diseases

SYMPO3_1 | Autonomic dysfunction in stroke

M. Hilz

Depts. of Neurology, University of Erlangen-Nuremberg, Erlangen,
Germany & Icahn School of Medicine at Mount Sinai, New York, NY,
USA

Autonomic dysfunction increases the risk of stroke, e.g. in patients
with diabetic autonomic neuropathy or any patient with cardiovas-
cular autonomic dysfunction. Vice versa, stroke frequently causes
autonomic nervous system dysfunction which adds to post-stroke
mortality. Stroke-induced lesions of the central autonomic network
cause multiple autonomic disorders, such as bladder dysfunction
which is a common cause of post-stroke nursing home admission,
but also post-stroke hyperglycemia, sleep disturbances, or cardiac
events, including atrial fibrillation, congestive heart failure, myo-
cardial infarctions, Takotsubo cardiomyopathy, and sudden death.
Particularly insular lesions but also frontal, temporal, or parietal lobe
lesions can be associated with autonomic dysregulation or increased
mortality rates. Stroke severity seems to correlate with the degree of
cardiovascular autonomic dysregulation. Increasing stroke severity
is associated with a decrease in the overall autonomic cardiovascular
modulation, particularly in cardiovagal modulation and baroreflex
sensitivity, and results in a relative predominance of sympathetic
activity. These changes worsen the prognosis of stroke patients and
increase their risk of mortality. Psychological stress associated with
the onset of stroke and the subsequent emergency situation very
likely contributes to and worsens autonomic dysregulation and must
be mitigated. Early initiation of cardiovascular and antihypertensive
treatment might promote recovery of post-stroke cardiovascular au-
tonomic dysregulation.

Disclosure: | received travel support and lecturing honoraria from
Amicus Therapeutics and Sanofi and grant support from Sanofi.

None of the support is related to my presentation.

SYMPO03_2 | Autonomic manifestations of epilepsy

R. Thijs
Stichting Epilepsie Instellingen Nederland, Heemstede, The Netherlands

Autonomic manifestations of seizures are frequent; they are gen-
erally more prominent in focal seizures that originate from the
temporal lobe and are particularly pronounced in focal- to- bilat-
eral and generalized tonic-clonic seizures (TCSs). Ictal autonomic
manifestations tend to be underreported because they might not be
recognized as seizure- related, or might be too subtle or not remem-
bered. Autonomic seizure manifestations can provide clues to the
localization or lateralization of the ictal onset zone but should al-
ways be considered in the context of a complete diagnostic epilepsy

evaluation. Ictal asystole is the most frequent clinically relevant sei-
zure- related arrhythmia. The key clinical expressions include flaccid
falls with injuries and other signs of syncope (for example, intense
pallor, jerks, stiffening and gasping) during the course of a tempo-
ral lobe seizure. SUDEP contrasts with self- limiting autonomic fea-
tures because it typically occurs in the aftermath of a TCS, whereas
ictal apnoea and ictal asystole are associated with focal — mostly
temporal lobe — seizures. SUDEP has a spectrum of heterogeneous
causes but is predominantly attributable to TCS- triggered postictal
apnoea-asystole.

Disclosure: RDT's s salary is supported by the Christelijke Vereniging
voor de Verpleging van Lijders aan Epilepsie. RDT has received per-
sonal compensation for serving on the Advisory Boards or Speaker's
Bureau for Xenon, Theravance, Novartis, Eisai, Angelini Pharma,
LivAssured and UCB Pharma.

SYMPO03_3 | Cardiovascular autonomic dysfunction in sleep
disorders

G. Calandra-Buonaura

University of Bologna, Bologna, Italy

The autonomic nervous system and sleep are closely related.
Neuronal populations involved in the transition from wakefulness to
sleep and the subsequent development of sleep stages are located
near central areas involved in autonomic functions, including cardio-
vascular autonomic control, and are mutually interconnected with
them. Thus, it is not surprising that sleep dysfunction can result in
altered cardiovascular autonomic control and that, similarly, several
general medical and neurological disorders can cause both cardiovas-
cular autonomic dysfunction and sleep disorders. The presentation
describes the clinical features, presumed pathogenetic mechanisms,
and diagnostic and prognostic implications of the impairment of car-
diovascular autonomic control associated with sleep disorders such
as primary insomnia, restless legs syndrome, obstructive sleep apnea,
and REM sleep behavior disorder. Most of the available data suggest
that the association between sleep disorders and altered autonomic
control of the cardiovascular system needs to be systematically
evaluated for its important clinical implications. Understanding the
mechanism of this association may also provide insights into the in-
teraction between the autonomic nervous system and sleep.
Disclosure: Nothing to disclose.

SYMPO3_4 | Autonomic dysfunction in movement disorders

A. Fanciulli
Innsbruck Medical University Department of Neurology, Innsbruck,
Austria

Dysautonomia is a frequent non-motor feature in both frequent
and rare movement disorders and its occurrence has diagnostic,
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therapeutic and prognostic implications. While autonomic referral
centers are not widely available, there are several bedside screen-
ings and first line therapeutic measures, which can be applied to im-
prove the diagnostic accuracy and functional outcome of individuals
living with movement disorders. This lecture will provide an over-
view on such measures for the most important autonomic domains
and discuss the clinical red flags, when second line interventions
and shared care approaches with allied specialties (i.e., urologists,
gastroenterologists, ENT doctors) and healthcare professionals are
recommended.

Disclosure: Nothing to disclose.

Stroke in women: Specific risk factors and optimal management

SYMPO04_1 | Pathophysiological mechanisms of sex differences
in stroke

period, race, age older than 35years and other. In pregnancy, imaging
should be done promptly to allow early treatment and optimise out-
comes. MRl is the preferred first-line imaging modality in pregnancy
because it does not expose the pregnant woman to radiation. Results
Regarding management of stroke during pregnancy and postpartum,
the European Stroke Organization has recently published guidelines
on stroke in women. Pregnant and postpartum women with acute
disabling ischaemic stroke (occurring at least 10days after delivery),
who otherwise meet eligibility criteria, can be treated with intrave-
nous thrombolysis or mechanical thrombectomy after appropriately
assessing the benefit/risk profile on an individual basis. Conclusion
Team approach is essential, planning is important, and management
of these cases should be individualized.

Disclosure: Nothing to disclose.

SYMPO04_3 | Migraine and risk of stroke in women

A. Fonseca
Department of Neurology, Hospital de Santa Maria, Faculdade de

Medicina, Universidade de Lisboa, Portugal

Differences in physiology between females and males underlie some
of the differences between the sexes seen in stroke. Women go
through specific development stages throughout their lives, which
are associated with physiological and hormonal changes that can,
at specific time points, influence the risk of cerebrovascular dis-
eases. These life stages included the reproductive years, including
pregnancy, and adulthood after menopause. Experimental studies
conducted in recent years have also demonstrated intrinsic sex dif-
ferences in animal models that may have relevance to our under-
standing of stroke in clinical populations.

Disclosure: Nothing to disclose.

SYMPO04_2 | Stroke in pregnancy and puerperium

A. Arsovska
University Clinic of Neurology, University “Ss. Cyril and Methodius”-
Faculty of Medicine, Skopje, North Macedonia

Introduction Most strokes in the general population are ischaemic
(80-85%), but in pregnancy, ischaemia, haemorrhage and venous
thrombosis have a similar contribution to aetiology. Pregnancy-
associated stroke occurs in 18% of strokes in women younger than
35years. The stroke incidence is 25-34 cases / 100,000 deliveries
(which is three times the incidence in nonpregnant female individu-
als aged 15-44years). Methods The risk is increased 9 times at the
time of delivery and 3 times in the early postpartum period. During
pregnancy, the female body undergoes significant physiological
changes that may predispose women to thromboembolism and car-
diovascular events. Associated risk factors are hematological disor-
ders, preeclampsia and eclampsia, gestational diabetes, post-partum

D. Mitsikostas

Aeginition Hospital, Athens, Greece

SYMP04_4 | Hormonal therapy and risk of stroke

H. Budincevi¢
Sveti Duh University Hospital, Department of Neurology, Zagreb,
Croatia

Hormonal therapy is supplementing women with hormones lost
during the menopausal transition to relieve symptoms associated
with menopause. Conventional hormonal therapy includes estrogen
alone or with a progesterone component to mimic hormones created
by the human ovary. Women appear to be protected from stroke
before menopause, which might be related to ovarian hormones (en-
dogenous estrogen). The stroke risk factors specifically associated
with women include oral contraceptive use and the use of exoge-
nous hormonal therapy for menopausal symptoms. Recent European
Stroke Organisation guidelines do not recommend the usage of
hormonal therapy in postmenopausal women to reduce stroke
risk. However, prior hormonal therapy has no impact on mortality
in postmenopausal women with acute stroke. Similarly, American
Heart Association guidelines recommend avoiding the use of oral
contraceptive agents with exogenous estrogen in women with mi-
graine with aura and prior ischemic stroke. Timing and route of ad-
ministration may play an essential role in reducing stroke risk. The
time of initiation of hormonal therapy, with initiation at <60years of
age or within ten years of menopause, appears to be associated with
reduced cardiovascular risk (which includes stroke). latrogenically
induced menopause during the premenopausal period is associated
with higher cardiovascular risk, too.

Disclosure: Nothing to disclose.
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Therapeutic advances in neuromuscular disorders

SYMPO5_1 | From gene to RNA therapies: New treatment

horizons for genetic neuromuscular disorders

S. Sacconi
CHU NICE PASTEUR 2, Nice, France

SYMPO5_4 | Advances of treatments in myasthenia gravis

K. Claeysi'2

IDepartment of Neurology, University Hospitals Leuven, Leuven,
Belgium; 2Laboratory for Muscle Diseases and Neuropathies,
Department of Neurosciences, KU Leuven, and Leuven Brain Institute

(LBI), Leuven, Belgium

SYMPO5_2 | Novel treatments in hereditary neuropathies

S. Peric
University of Belgrade - Faculty of Medicine, University Clinical Center

of Serbia - Neurology Clinic, Belgrade, Serbia

Peripheral neuropathy may be the primary feature of inherited dis-
ease, or a part of the complex diseases. Only several drugs have
been tested in humans for hereditary diseases where neuropathy
is a primary feature. Phase 3 study was conducted to evaluate a
combination of baclofen, naltrexone, and sorbitol in CMT1A. Clinical
improvements were observed, but crystal formation in formula-
tion caused a significant discontinuation. Aldose reductase inhibi-
tor is temporarily investigated in patients with SORD neuropathy.
Hereditary transthyretin amyloidosis (hATTR) is a disease where
neuropathy is a part of the complex phenotype. Safety and efficacy
of tafamidis, TTR stabilizer, in early-stage polyneuropathy have been
demonstrated. Inotersen is an antisense oligonucleotide that proved
its efficacy in a phase 3 trial conducted on patients hATTR polyneu-
ropathy. Eplontersen is an antisense oligonucleotide conjugated to
N-acetylgalactosamine which improves its distribution. Patisiran is
an intravenous small interfering RNA (siRNA). Positive effects of the
drug were registered in a phase 3 trial in adult patients with a hATTR
polyneuropathy. Vutrisiran is a subcutaneous siRNA that was more
efficacious than patisiran in a phase 3 open-label study. Another
siRNA, givosiran, that silences the expression of the gene ALAS1,
has been approved for the treatment of acute hepatic porphyrias.
Givosiran treatment resulted in sustained reduction of annualized
attack rate. Two approved enzyme replacement therapies for Fabry
disease have shown favourable effects on peripheral neuropathy.
Idebenone has been approved for treatment of Leber neuropathy. In
conclusion, hereditary neuropathies have recently entered a thera-
peutic era.

Disclosure: Nothing to disclose related to this presentation.

SYMPO5_3 | The landscape of new treatments in hereditary
myopathies

A. Toscano
AOU G. Martino, Messina, Italy

Myasthenia gravis (MG) is a chronic autoimmune disease of the
postsynaptic neuromuscular junction characterized by fluctuat-
ing muscle weakness and fatigability. Despite adequate dosing and
longer duration of treatment, standard immunomodulatory treat-
ment often does not achieve sufficient improvement of symptoms,
leading to considerable morbidity in MG patients. Furthermore,
conventional immunotherapy often is associated with severe and
invalidating side effects and intolerance. This is a challenge for pa-
tients and treating neurologists, and clearly illustrates the need for
new therapeutic possibilities. Newer immunotherapies more specifi-
cally address distinct targets of the main immunological pathways in
MG. They include terminal complement C5 inhibitors, monoclonal
antibodies against fragment crystallizable neonatal receptor (FcRn),
B-cell depleting agents (anti-CD19 and 20, and B cell activating fac-
tor (BAFF) inhibitors), T-cells and cytokine-based therapies (chimeric
antigen receptor T-cell (CART-T) therapy), and proteosome inhibi-
tors. The new agents may have advantages over conventional im-
munosuppressive therapies for MG in terms of more favorable side
effect profile, faster onset of action and the potential for a sustained
and long-term remission. In my presentation, | will give an overview
of the novel therapeutic agents that are already available or will be-
come available in the following years. Also, the challenges associated
with the new therapeutic options will be discussed.

Disclosure: KGC received speaker and/or advisory board hono-
raria from Alexion, Alnylam, Amicus Therapeutics, argenX, Biogen,
Ipsen, Janssen Pharmaceuticals, Lupin, Pfizer, Roche, Sanofi-
Genzyme, UCB. KGC is Chairholder of the Emil von Behring Chair for
Neuromuscular and Neurodegenerative Disorders by CSL Behring.

EAN/ECTRIMS/EPNS: Paediatric- and late-onset multiple

sclerosis: The extremes of the disease

SYMPO6_1 | Clinical and neuroimaging features of paediatric
multiple sclerosis

M. Rocca

Neuroimaging Research Unit, Division of Neuroscience, and Neurology
Unit, IRCCS San Raffaele Scientific Institute, Milan, Italy; Vita-Salute
San Raffaele University, Milan, Italy

Multiple sclerosis (MS) is a chronic, inflammatory, demyelinat-
ing, and neurodegenerative disease of the central nervous sys-
tem (CNS), mostly affecting young adults. Approximately 3% to
10% of MS patients experience their first attack during childhood;
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onset under 10years old is probably less than 1% of all MS cases.
Despite a relatively higher relapse rate and the tendency to form
larger brain lesions compared to their adult counterparts, patients
with paediatric-onset (PO) MS take longer to accrue similar levels
of disability and to evolve to secondary progressive (SP) disease
course, although they tend to reach a certain level of disability at a
younger age. More than 30% of POMS patients experience cognitive
impairment, with a prominent involvement of attention, memory,
processing speed, expressive language, and visuomotor integration.
Longitudinal clinical studies have shown that more than half of chil-
dren with MS show cognitive impairment after 10years of follow-up.
Overall, these impairments may cause significant functional impact
on daily life activities and may negatively influence the subject's
academic achievements. Magnetic resonance imaging (MRI) plays a
crucial role in the diagnosis of MS, monitoring disease progression
and treatment response, both in children and adult patients with
MS. Considering MRI findings, conceptually, there are many possible
reasons why the MRI features (lesions, NAWM and GM damage) in
children with MS may differ from that of adults: (1) the subclinical
phase of the disease process is inherently brief in young patients by
virtue of their young age; (2) although the majority of developmental
modifications in myelin biochemistry take place during the first 24
months of life, full myelin maturation proceeds in a caudal-rostral
pattern until early adulthood, and thus, myelin maturity may influ-
ence the regional proclivity for MS related damage, particularly in
the very young MS patients; and (3) children may differ from adults
in their innate capacity for myelin repair, leading to fundamental dif-
ferences in the MRI aspects. All of these mechanisms may clearly
contribute to explain differences of clinical and cognitive outcomes
between paediatric and adult patients. In line with this, multiple
studies have shown that MRI features in POMS patients are different
from those of adults. Both POMS and adult-onset (AO) MS patients
experience partial lesion recovery; however, the extent of lesional
recovery is greater in POMS patients. On the other hand, matura-
tion of the frontal lobe white matter during the second decade of
life has been suggested as a possible mechanism which confers a
sort of protection from MS-related damage in paediatric patients.
Maturation effects might also influence a different functional re-
organization in AOMS vs POMS, since the long-range connections
between the posterior cingulate cortex and the anterior prefrontal
cortex have been shown to mature with age and to be associated
with the development of cognitive abilities. Juvenile MS patients
have also an impaired age-expected brain growth, which results in
abnormally small brain volumes. Additionally, a progressive loss of
volume, consistent with brain atrophy, was detected in adolescent
patients, likely to indicate a failure of the anticipated resiliency of the
maturing CNS to the brain injury.

Disclosure: Nothing to disclose.

SYMPO6_2 | Clinical and neuroimaging features of late-onset

multiple sclerosis

C. Louapre
Hopital Pitié Salpétriére, Paris, France

SYMPO6_3 | Escalation and de-escalation of treatments in

pediatric multiple sclerosis

L. Kappos
Research Center for Clinical Neuroimmunology and Neuroscience Basel
(RC2NB), Basel, Switzerland

With the increasing number of available approved and off-label
treatments and the increasing experience with these treatments
in pediatric MS populations the questions around their differential
indication become more relevant. In addition to the known con-
siderations in adult-onset MS, which most of us would consider as
roughly applicable to pediatric MS, decisions in pediatric MS need
to be based on the consideration of several questions more relevant
or even specific to pediatric populations. On the side of efficacy, the
more prominent role of acute inflammation, the part of MS patho-
genesis best addressed by currently available treatments invites
the use of the most effective treatments and not to escalate. On
the side of adverse events, we need to address the concern about
possible adverse impact on the immature / maturing immune sys-
tem. Generally accepted and evidence-based criteria for escalation
and de-escalation are not available yet. After a short review about
comparable efficacy of DMTs in pediatric MS emerging - more “emi-
nence based” - algorithms will be discussed as well as paths towards
generating the necessary evidence with pragmatic trials based on
well curated high quality pediatric MS cohorts.

Disclosure: No disclosure.

SYMPO6_4 | Escalation and de-escalation of treatments in late-

onset multiple sclerosis

F. Piehl

Department of Clinical Neuroscience, Karolinska Institutet, and
Department of Neurology, Karolinska University Hospital, Stockholm,
Sweden

Relapsing-remitting multiple sclerosis (RRMS), an inflammatory and
neurodegenerative disease of the central nervous system, is usu-
ally diagnosed in early mid-life, but presentation at older ages is not
uncommon. Large natural cohort studies demonstrate that while

inflammatory disease manifestations with MS relapses decrease
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with ageing, the risk of progressive worsening of disability instead
increases. As the benefit of existing disease-modulatory therapies
(DMTs) mainly concerns their capacity to suppress risk of MS re-
lapse, the relative benefit may be different at higher ages. In fact,
sub-group analyses from randomized controlled trials (RCTs) in
RRMS generally indicate a reduced relative benefit regarding re-
ducing risk of relapse and disability accrual in people aged above
40vyears of age. Furthermore, there is only scarce information on if
also safety aspects are impacted by age, especially since RCTs apply
age limits and restrictions on comorbidities. However, the fact that
comorbidities, including susceptibility to infections, increases at
older ages may translate into greater treatment risks compared with
younger individuals, at least regarding DMTs requiring continuous
administration over extended periods of time. This also implies that
treatment de-escalation or stopping should be considered in older
individuals with stable disease, in particular if emerging comorbidi-
ties may impact the benefit-risk balance negatively. Until recently,
the risk of disease reactivation upon stopping a DMT has been ad-
dressed only by observational studies, but recently a first RCT was
completed. The evidence base for treatment decisions in people
with late-onset MS will be discussed in this presentation.
Disclosure: FP has received research grants from Janssen, Merck
KGaA and UCB, and fees for serving on DMC in clinical trials with
Chugai, Lundbeck and Roche, and preparation of expert witness
statement for Novartis.

Tuesday, July 02 2024

Secondary prevention of cognitive impairment and dementia:
Practical interventions to foster the European Brain Health

Strategy

SYMPO7_1 | Lifestyle and vascular multi-domain interventions:
FINGERS in the era of monoclonal antibodies

M. Kivipelto

Karolinska Institutet, Solna, Sweden

SYMPO7_2 | Multi-domain interventions in brain health services

G. Frisoni
Centre de la mémoire, Geneva University and University Hospitals,

Geneva, Switzerland

The concepts of Brain Health, preventive neurology, and second-
ary prevention of neurological disorders are lately attracting great
interest. However, a mismatch is evident in the literature and clinical
practice, with sparse and mostly weakly effective prevention pro-
grams. A protocol for non-lifestyle non-vascular preventive inter-
ventions will be presented that might be integrated in Brain Health
Services for dementia prevention. Its conceptual model will be that

of the FINGER trial, which demonstrated a significant clinical impact
in older persons at high vascular risk thanks to the additive effect of
a number of small-impact individual interventions. The non-lifestyle
non-vascular protocol will be a multi-domain intervention that will
not require lifestyle changes (“biological interventions”), i.e. tran-
scranial electrical stimulation, nutritional supplements with synap-
togenetic and ketogenic efficacy, gamma sensory stimulation, and
small molecules with anti-amyloid or anti-tau effects. The scenarios
will be discussed of the positioning of biological multi-domain inter-
ventions in the era of anti-amyloid MABs.

Disclosure: Nothing to disclose.

SYMPO7_3 | Pharmacological interventions

S. Tomic
University Hospital Center Osijek, Croatia

Secondary prevention in, at-risk persons for dementia, is among pri-
ority task of health care community due to deleterious consequence
of dementia. Trials with antihypertensive drugs showed controver-
sial results. Syst-Eur trial showed reduced risk for dementia, while
SPRINT MIND study, besides its influence on overall morbidity and
mortality, did not show positive effect on prevention of dementia.
Same was with ramipril study or study with discontinuation of antihy-
pertensive drugs. In the A4 study, solanezumab, which targets mon-
omeric amyloid, did not manage to slow cognitive decline. Studies
with BACE-1 inhibitor drug atabecestat was prematurely finished
due to hepatic-related side effects while studies with umibecestat
were stopped following an interim analysis showing worsening cog-
nitive function with umibecestat treatment. SKYLINE study with
gantenerumab was terminated following results of a pre-planned
analysis of the safety and efficacy. Nonsteroid anti-inflammatory
drugs (naproxen and aspirin) did not show improvement of cogni-
tion with severe side effects like major hemorrhage and all-cause
mortality. Trials with hormone treatment (testosterone, estrogens or
estradiol) fail to improve cognitive decline also. Hypoglicemic drugs
pioglitazone and linagliptin fail to delay the onset of mild cognitive
impairment or to influence on an incident accelerated cognitive
decline. There was also no effect of a casein-derived angiotensin-
converting enzyme inhibitory peptide (Met-Lys-Pro) on cognitive
function. Still ongoing many trails that evaluate gene therapies tar-
geting APOE4, APOE2, and NGF in addition to beta-amyloid and tau,
anti-hypertensive treatment (IMPACTS-MIND and IPAT trial), sema-
glutid, SGLT2 inhibitors, DPP-4 inhibitors, metformin, intranasal in-
sulin, lecanemab, donanemab, atorvastatin and lithium carbonate.

Disclosure: Svetlana Tomic has been sponsored from AbbVie and
Medis Adria and received honoraria from AbbVie, Stada, Medis

Adria and Pliva Teva.
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EAN/ESRS: Lights off, brain still on: Sleep as a pillar of brain health

SYMPO8_1 | Protein misfolding and aggregation in
neurodegenerative disease: From why to how

T. Outeiro

University Medical Center Goettingen, Germany

The maintenance of the complex three-dimensional structure of all
proteins is vital for their function. From the instant proteins are pro-
duced, they start facing tremendous challenges due to the highly
crowded environment of the cellular milieu. Cells evolved sophis-
ticated quality control systems that maintain protein homeostasis,
and these include the protein folding and protein degradation sys-
tems. Oftentimes, as a consequence of environmental stress, genetic
mutation, and/or infection, the folded structure of a protein gets
altered rendering them sticky. In some instances, proteins escape
the quality control systems, fall out of solution, and form protein ag-
gregates which are pathological hallmarks in many diseases, known
as protein aggregation diseases. When misfolded proteins accumu-
late, cells face serious problems, which may result in the activation
of cell death pathways. This suicidal option is highly regulated and
is, in many instances, associated with disease states, such as those
found in cancer or neurodegenerative disorders, such as the prion
diseases, Alzheimer's disease, Parkinson's disease, or Huntington's
disease. The precise molecular mechanisms involved in protein fold-
ing and misfolding are still elusive, but it is highly likely that under-
standing why proteins misfold, and how we can interfere with their
misfolding, and aggregation may lead to the identification of novel
therapeutic targets in many of these disorders.

Disclosure: Nothing to disclose.

SYMPO08_2 | How sleep maintains and improves brain health

A. Stefani

Medical University Innsbruck, Department of Neurology, Austria

Current data supporting a key role of sleep in maintaining and im-
proving brain health will be presented and discussed.

The first talk will focus on mechanisms underlying proteins aggre-
gation and amyloid formation in neurodegenerative diseases. Basic
science studies showing a relationship between sleep and amyloid
formation will be presented and discussed.

The second talk will provide the link between basic and clinical re-
search, underlying how sleep can be a biomarker of brain health.
Sleep is involved in regulation of processes like inflammation and
brain waste clearance, which are fundamental in preserving brain
health, and play a crucial role in the balance between healthy aging
and development of neurodegeneration.

The third talk will highlight the bidirectional relationship between
sleep and Alzheimer's disease. Potential mechanisms underlying
the relationship between sleep changes and the development of

Alzheimer's disease will be discussed. The last part of the talk will
focus on future directions, e.g. novel methods to detect early sleep
changesrelated to Alzheimer's disease, and the potential role of sleep
improvement in Alzheimer's disease prevention and management.
The fourth talk will focus on the link between sleep and alpha-
synucleinopathies. It is well recognized that isolated REM sleep be-
havior disorder is an early alpha-synucleinopathy, and more recently
it has been hypothesized that isolated REM sleep without atonia may
represent even an earlier stage of alpha-synucleinopathies. Current
knowledge on this topic will be presented, as well as different hy-
pothesis on spreading of alpha-synuclein pathology and their poten-
tial relation with different outcomes.

Disclosure: Nothing to disclose.

SYMPO08_3 | Sleep changes and Alzheimer's disease: What

comes first?

C. Liguori
2nd University of Rome Tor Vergata, Rome, Italy

SYMPO8_4 | Detection of prodromal synucleinopathy through
sleep

F. Dijkstra
Antwerp University Hospital, Belgium

This talk will focus on the link between sleep and alpha-
synucleinopathies. It is well recognized that isolated REM sleep be-
havior disorder is an early alpha-synucleinopathy, and more recently
it has been hypothesized that isolated REM sleep without atonia
(the neurophysiological hallmark of REM sleep behavior disorder, in
the absence of dream enactment behaviors) may represent even an
earlier stage of alpha-synucleinopathies. Current knowledge on this
topic will be presented, as well as different hypothesis on spreading
of alpha-synuclein pathology and their potential relation with dif-
ferent outcomes (e.g. Parkinson's disease, Parkinson's dementia, de-
mentia with Lewy bodies, or multiple system atrophy). The last part
of the talk will focus on future directions, in particular addressing the
role of isolated REM sleep behavior disorder and isolated REM sleep
without atonia as early stages of alpha-synucleinopathies in the light
of upcoming clinical trials of neuroprotection and neuromodula-
tion. Related to this, novel methods to identify isolated REM sleep
behavior disorder and isolated REM sleep without atonia, including
wearables and nearables, will be discussed as potential screening or
early diagnosis methods. In summary, this symposium on the basis
of basic, translational and clinical neuroscience will position sleep
as a window into brain health, and as an essential brain health pillar.

Disclosure: Nothing to disclose.



DOI: 10.1111/ene.16391

ABSTRACT

Focused Workshops

Saturday, June 29 2024
Non-invasive brain stimulation: Current state of the art

FWO01_1 | Which techniques are available as diagnostic or

therapeutic interventions?

J. Lefaucheur
Department of Clinical Neurophysiology, Henri Mondor Hospital,
Créteil, France

Techniques of non-invasive brain stimulation mainly include tran-
scranial magnetic stimulation (TMS) and transcranial direct current
stimulation (tDCS). While the first technique includes diagnostic and
therapeutic aspects, the second has purely therapeutic use. Most
TMS measurements rely on stimulation of the motor cortex and re-
cording of motor evoked potentials to study the pyramidal tract or
radicular lesions. Advanced techniques, such as the triple stimula-
tion technique, make it possible to detect the involvement of upper
motor neurons, or, like TMS combined with an MRI-guided naviga-
tion system, make it possible to perform functional mapping of the
motor cortex, for example during preoperative evaluation of brain
tumor surgery. TMS can also be combined with electroencephalog-
raphy to study cortical connectivity. Finally, various protocols based
on single-pulse or paired-pulse TMS techniques can be applied to
study various pathways or neurotransmitter systems involved in the
modulation of cortical excitability under pathological conditions.
From a therapeutic point of view, repetitive trains of TMS (rTMS)
pulses applied during repeated daily sessions can provide clinical
benefit in a number of neurological or psychiatric disorders. Various
rTMS paradigms have demonstrated the ability to improve patients
suffering from chronic pain or major depressive disorder, for ex-
ample, with stimulation protocols delivered to various cortical tar-
gets (primary motor cortex or dorsolateral prefrontal cortex) with
various parameters of frequency, pattern or duration of stimulation.
Although it provides an entirely different type of stimulation (much
lower current intensity delivered to the brain but of much longer du-
ration and larger diffusion), tDCS has also shown evidence of being
able to modulate clinical symptoms in various domains.

Disclosure: Nothing to disclose.

european journal
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the official journal of the suropean academy of neurology

FWO01_2 | Targeting deep brain structures for neurological

disorders

F. Hummel
Swiss Federal Institute of Technology Lausanne (EPFL), Neuro-X

Institute, Geneva, Switzerland

Deep brain structures like the basal ganglia, the thalamus or the hip-
pocampus are core brain areas involved in the pathophysiology of
neurological and psychiatric disorders, such as dementia, Parkinson's
disease (PD), anxiety disorders, stroke or traumatic brain injury (TBI)
as well as for transdiagnostic symptoms such as memory deficits,
apathy or fatigue appearing in multiple neurological and psychiatric
disorders despite the fact of their different underlying pathophysi-
ology. Therefore, these brain areas are important and promising
targets for interventional treatment strategies based on neuromod-
ulation. However, due to their location deep in the brain they were
so far only accessible by invasive deep brain stimulation (DBS). Novel
non-invasive deep brain stimulation methods have the large poten-
tial to target deep brain structures with sufficient focal specificity
and show particular promise for non-invasive neuromodulation-
based treatment strategies for neuropsychiatric disorders in which
deep brain structures play critical roles in the pathophysiology or in
mediating recovery. An introduction in this novel field will be pro-
vided based on first human applications and the potential of them
critically discussed.

Disclosure: Nothing to disclose.

FWO01_3 | Treatment of cognitive impairment

|. Rektorova
Mararyk University, Brno Teaching Hospital Svata Anna, Brno, Czechia

Eur J Neurol. 2024;31(Suppl. 1):e16391.
https://doi.org/10.1111/ene.16391
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EAN/MDS-ES: Tremor syndromes: From pathophysiology to

diagnosis and treatment

FWO02_1 | Essential tremor

M. Bologna
Department of Human Neurosciences, Sapienza University of Rome,
Italy and Neuromed Institute IRCCS, Pozzilli (IS), Italy

Essential tremor (ET) is one of the most common syndromes in
movement disorders. This presentation will initially discuss the
pathophysiological mechanisms of tremor in patients with ET, with
particular reference to the role of the cerebellum and intercon-
nected brain areas as evidenced by neurophysiological and neuroim-
aging studies. The most relevant aspects concerning the diagnosis of
essential tremor will then be discussed, with particular reference to
areas overlapping with other pathological conditions, that is, parkin-
sonism, dystonia, and ataxia. In this regard, the significance of the ET
plus concept will be discussed. In the final part of the presentation,
the main therapeutic approaches in the field of ET will be mentioned,
including the use of innovative medications, surgical options, that is,
deep brain stimulation (DBS), Magnetic resonance-guided focused
ultrasound (MRgFUS), as well as possible innovative interventions
based on non-invasive brain stimulation techniques.

Disclosure: Nothing to disclose.

FWO02_2 | Dystonic tremor

P. Schwingenschuh
Department of Neurology, Medical University of Graz, Graz, Austria

Dystonic tremor is defined as a tremor syndrome in which dystonia
and tremor are the main neurological signs. The overall prevalence
of tremor in dystonia is 53% and two subtypes of tremor are dis-
tinguished. Patients with dystonic tremor have a tremor in the dys-
tonic body part, such as tremulous cervical dystonia, while patients
with tremor associated with dystonia have dystonia and tremor
elsewhere, such as upper limb tremor in cervical dystonia. Dystonic
tremors are clinically characterized by coarse, jerky, irregular, direc-
tional, asymmetrical tremors, sometimes with sensory tricks, a null
point, and overflow. A growing body of evidence suggests that the
two subtypes of dystonic tremor also differ pathophysiologically.
Dystonic tremor shares some mechanisms with nontremulous dys-
tonia, while tremor associated with dystonia shows overlaps with
essential tremor, which might imply different therapeutic strategies
for the two subtypes of dystonic tremor.

Disclosure: Nothing to disclose.

FWO02_3 | Parkinsonian tremor

R. Helmich

Radboud University Medical Centre, Donders Institute for Brain,
Cognition and Behaviour, Neurology Department, Centre of Expertise
for Parkinson & Movement Disorders, Nijmegen, The Netherlands

Parkinson's disease is a common neurodegenerative disorder char-
acterized by bradykinesia, tremor, and rigidity. Parkinsonian tremor
has unique clinical characteristics, as compared to other motor symp-
toms: it occurs early in the disease and may disappear with disease
progression, in some patients it does not respond to even high doses
of levodopa, it worsens considerably during stress, and tremor-
dominant PD has been associated with a milder clinical course.
The pathophysiology of parkinsonian tremor has been associated
with abnormal activity in both the basal ganglia and the cerebello-
thalamo-cortical circuit. According to the “dimmer-switch model”,
which is based on neuroimaging (fMRI) data, the basal ganglia trig-
ger tremor (analogous to a light switch), while the cerebello-thalamo-
cortical circuit amplifies the tremor (analogous to a light dimmer).
In this lecture, | will discuss new research findings that may explain
why parkinsonian tremor reduces over time, why it waxes and wanes
spontaneously, why it responds variably to dopaminergic medica-
tion, and why different types of tremor (e.g. postural tremor and rest
tremor) respond differently to treatment. | will also discuss, with vid-
eos, how to recognize parkinsonian tremor and how to treat it.

Disclosure: Nothing to disclose.

EAN/EFIC: Brain neurostimulation techniques to relieve pain

FWO03_1 | How to treat pharmacoresistant pain. When should |
recommend neuromodulation?

A. Truini
Department of Human Neuroscience, University of Rome “La Sapienza”,

Roma, Italy

FWO03_2 | fTMS and tDCS for treating neuropathic pain

S. Jaaskeldinen
Division for Medical Imaging, Turku University Hospital and University
of Turku, Finland

Guidelines on therapeutic use of noninvasive brain stimulation
(NIBS) with repetitive transcranial magnetic stimulation (rTMS) and
transcranial direct current stimulation (tDCS) support their efficacy
for chronic pain. There is level A (definite efficacy) recommendation
for analgesic effect of high frequency (HF) rTMS at primary motor
cortex (M1) contralateral to neuropathic pain distribution, and level
B (probable efficacy) for HF-rTMS at left M1 or dorsolateral pre-
frontal cortex for improving quality of life or pain in fibromyalgia
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(FM). tDCS with anodal stimulation of M1 contralateral to pain has
been suggested to be probably effective (level B) for neuropathic
pain with different aetiologies, and FM. The beneficial effects of
NIBS techniques arise from either excitation (HF-rTMS, iTBS, anodal
tDCS) or inhibition (LF-rTMS, cTBS, cathodal tDCS) of activity within
targeted neural networks leading to neuroplastic alterations that
outlast stimulation and accumulate with repeated sessions. NIBS
induces the release of endogenous neurotransmitters, for example,
dopamine and opioids, important in the analgesic actions in struc-
tures processing and modulating pain. The parietal opercular cortex
(“S2”"), and M1-S1 area near midline represent promising novel op-
tions for the treatment of neuropathic and post stroke pain. Multisite
stimulation protocols illustrate a practical way to enhance treatment
efficacy in pain patients with comorbid disorders (e.g. depression,
anxiety). Clinically useful maintenance protocols include rTMS with
decreasing, individually adjusted session frequency or tDCS treat-
ment at home. Future studies should optimize therapeutic NIBS
with properly controlled large trials, evaluating the best protocols
for maintenance therapy, and searching novel targets to improve ef-
ficacy in clinical practice.

Disclosure: Nothing to disclose.

FWO03_3 | Neuromodulation for (cluster) headache

S. Evers

University of Miinster, Germany

Neuromodulation has become an additive procedure in the acute
and the prophylactic treatment of cluster headache in the last dec-
ades. It started around the year 2000 when deep brain stimulation
of the inferior hypothalamus was performed with initially very suc-
cessful efficacy; however, the procedure is nowadays rarely per-
formed due to the risk of the operation and probable recurrence of
attacks. According to the recent EAN guideline, noninvasive vagal
nerve stimulation was more effective than sham stimulation in the
abortion of acute attacks in episodic but not in chronic cluster head-
ache (difference: 27% of patients). The same procedure showed also
efficacy in the prevention of cluster headache attacks as compared
to standard of care. Greater occipital nerve stimulation showed
some effect in the prevention of cluster headache, which however
cannot be finally calculated due to poor data. Invasive neurostimula-
tion of the sphenopalatine ganglion (SPG) showed a significant odds
ratio of 2.6 for the abortion of acute attacks after 15min. Also, pre-
vention of cluster headache was successful by SPG in two studies. In
summary, neurostimulation in cluster headache is possible both for
acute (vagal nerve) and preventive (vagal nerve and SPG) in those
patients not responding to drug treatment. In most patients, neuro-
stimulation is used as add-on therapy. In migraine, neurostimulation
procedures have been studied as well. In general, the treatment ef-
fects were lower than for cluster headaches. The published evidence
for all neurostimulation procedures in all headache disorders studied

is very low.

Disclosure: SE received honoraria for advising and for lectures
from the following companies in the last three years: Abbvie; Lilly;
Lundbeck; Novartis; Perfodd; Rehaler; Teva.

Precision diagnosis for rare neurological diseases

FWO04_1 | Improving diagnosis rates in rare neurological

disorders requires precision medicine and research: The Solve-RD

project

H. Graessner

University Hospital Tiibingen, Germany

FWO04_2 | Ontology-based deep phenotyping: A starting point
for accurate diagnosis and classification of rare neurological
diseases

C. Lucano
Orphanet - INSERM US14, Paris, France

FWO04_3 | European genome data sharing, enabling collaborative
analysis and expert knowledge curation to diagnose and treat rare

neurological diseases

S. Beltran
Centre Nacional d'Analisi Genomica, Barcelona, Spain

Introduction Collaboration in rare disease (RD) research and diag-
nostics is essential since affected individuals, and hence experts
and data relating to any specific rare disease, are sparse and patchy.
While the adoption of NGS as a primary line of investigation over the
last decade has proven invaluable in identifying the molecular basis
of many rare diseases, leading to diagnosis in approximately 50% of
individuals affected by a RD, the other half typically remain undiag-
nosed even after exome sequencing or genome sequencing analysis.
A key objective of the H2020 Solve-RD project is to contribute to the
diagnosis of thousands of patients affected by RDs across Europe,
the majority of which have previously undergone exhaustive analy-
sis of exome sequencing (ES) data, without resolution. Solve-RD re-
lies on the expertise from 6 European Reference Networks (ERNSs),
including ERN-RND, and two Spanish and Italian undiagnosed dis-
ease programs. Their experts have shared pseudonymised data from
unconclusive exomes and genomes and have submitted samples to
conduct multi-omics experiments. Analysis and interpretation have
been done in collaboration with the consortium. Methods Analysis
and interpretation at this scale requires efficiency in terms of data
generation, transfer, management, storage, analysis, interpretation,
and communication. The Solve-RD data infrastructure relies on
the European Genome Phenome Archive (EGA), the RD-Connect
Genome-Phenome Analysis Platform (GPAP), the RD3 database
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(powered by Molgenis), RD-Nexus (powered by Café Variome), and
local and cloud computing resources. The data workflow has been
organized in a two-level expert review framework, with a main Data
Analysis Task Force (DATF), a Data Interpretation Tak Force (DITF)
per ERN and several cross-cutting Working Groups (WGs). Results
The Solve-RD consortium experts re-analysed and interpreted inte-
grated phenotypic and genomic data from over 22,000 individuals
from 12,800 families, who had previously been analysed at local and
national centres of expertise without a diagnosis being reached. This
resulted in a diagnostic uplift to date of 13% of these most chal-
lenging RD cases. Furthermore, 883 families underwent short-read
genome sequencing (GS). Although clinical interpretation of identi-
fied variants is still ongoing, a further 4.5% of cases have already
been confirmed resolved through the analysis of GS data versus that
of the original ES data reanalysis. Finally, approximately 10% of the
cases underwent analysis through some of the most recent omics
technologies. These technologies include one or more of the follow-
ing: long read GS, high coverage ES, Optical Genome Mapping, long
and short read RNA-Seq, epigenetic and metabolomics. Some of
these multi-omics approaches have already proved fruitful, resulting
in the closure of further diagnostic odysseys. Conclusion Systematic
analysis of short-read GS data, accompanied by detailed patient de-
scriptions, and additional omics analyses can elevate the diagnostic
rate in RD cases markedly, even where prior comprehensive analysis
of genetic data proved inconclusive.

Disclosure: The Solve-RD project has received funding from the
European Union's Horizon 2020 research and innovation programme

under grant agreement No 779257.

EAN/ISNI: Liquid biomarkers in autoimmune central nervous

system diseases

FWO05_1 | Serological correlations of disease progression in
Multiple Sclerosis (MS)

M. Comabella

Servei de Neurologia, Centre d ‘Esclerosi Miltiple de Catalunya
(Cemcat), Institut de Recerca Vall d ' Hebron (VHIR), Hospital
Universitari Vall d 'Hebron, Universitat Autonoma de Barcelona,
Barcelona, Spain

In patients with relapsing multiple sclerosis (MS), the prognostic
role of biomarkers to predict disease activity and/or treatment re-
sponse has been thoroughly investigated. However, in patients with
progressive MS, the prognostic role of biomarkers to predict future
disease progression remains more elusive. This talk will summarize
the current evidence existing about the role of biomarkers to pre-
dict disease progression in MS. The presentation will mainly focus
on studies measuring the serum levels of neurofilament light chain,
GFAP, and chitinase 3-like 1 in patients with progressive MS. Other
promising biomarkers with a potential role in disease progression
will also be discussed.

Disclosure: | have received compensation for consulting services
and speaking honoraria from Bayer Schering Pharma, Merk Serono,
Biogen-ldec, Teva Pharmaceuticals, Sanofi-Aventis, Genzyme, BMS,
ROCHE, and Novartis.

FWO05_2 | Humoral signatures of myelin oligodendrocyte
glycoprotein antibody associated disorder (MOGAD)

Department of Neurology with Institute of Translational Neurology,
University Hospital Miinster, Miinster, Germany

(MOG)-antibody (Ab)-
associated disease (MOGAD) is an inflammatory demyelinating dis-
ease of the CNS. Clinical manifestations and the course of MOGAD
are heterogeneous. While the detection of MOG-IgG by cell-based

Myelin  oligodendrocyte glycoprotein

assays is an essential criterion in MOGAD diagnosis, biomarkers
that aid in disease prognostication, treatment monitoring, and the
development of new interventions are lacking. Recent studies indi-
cate that the combined analysis of functional MOG-Ab features can
potentially provide clinically useful information on disease activity
and future risk for relapse. MOG-Ab specificities for epitopes other
than the immunodominant proline 42 epitope is reported to be as-
sociated with relapsing disease while enhanced MOG-Ab effector
functions mediated by the IgG Fc-domain and increased serum levels
of canonical biomarkers for neuro-axonal damage such as neurofila-
ment light chain track with clinically active disease. Early identifica-
tion and targeted management of patients with chronic disease and
higher disease severity could improve long-term clinical outcomes
for patients with MOGAD.

Disclosure: JDL received speaker fees, research support, travel
support, and/or served on advisory boards by the EU Framework
Programme Horizon Europe (BEHIND-MS), The German Research
Foundation (LU 9001-1; LU 900-4; and the Collaborative Research
SFB-TRR128

Mechanisms in Multiple Sclerosis - Progress towards Tackling the

Centre ‘Initiating/Effector  versus  Regulatory
Disease’), Abbvie, Alexion, Argenx, Biogen, Merck, Novartis, Roche,

Sanofi, Takeda.

FWO05_3 | Emerging biomarkers in antibody-mediated
autoimmune encephalitides (AE)

M. Spatola
IDIBAPS Research Institute, Barcelona, Spain
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Targeting molecular pathways in gliomas: A promising approach

FWO06_1 | Interactions between normal brain and tumor cells are

leading to new treatment paradigms

W. Wick
Department of Neurooncology, Universitdtsklinikum Heidelberg,

Heidelberg, Germany

FWO06_2 | Targeting IDH mutations: Biological rationale and
clinical applications

R. Ruda
Division of Neuro-Oncology, Department of Neuroscience, University of

Turin and City of Health and Science Hospital, Turin, Italy

Isocitrate dehydrogenase (IDH) 1 and 2 mutations are driver molecu-
lar alterations for glioma growth. IDH 1/2-mutant gliomas grade 2
and 3 (according to WHO Classification 2021) typically occur in a
young, otherwise healthy population. In up to 80% of patients sei-
zures, often pharmacoresistant, are the sole symptom. These tumors
are slowly growing but with a high risk of malignant evolution over
time and, overall, the majority is not curable. Standard of care consists
of maximal safe resection, followed in grade 3 and high-risk grade 2
tumors by radiotherapy and chemotherapy with alkylating agents,
while observation with MRl is reserved to young patients with grade
2 tumors after a large surgical resection. Importantly, although long-
term tumor remissions can be obtained with available treatments,
survivors carry a non-negligible risk of delayed treatment-induced
adverse events. Vorasidenib, a brain-penetrant pan-IDH mutant
inhibitor, has demonstrated in early clinical trials the ability to sig-
nificantly reduce the concentration of D-2-hydroxyglutarate (2-HG),
which is the product of mutant IDH enzyme and acts as an onco-
metabolite. Phase Ill INDIGO trial has shown that the inhibition of
the mutant IDH neomorphic function with vorasidenib in the setting
of residual or recurrent predominantly non-enhancing, chemo- and
radiotherapy naive grade 2 gliomas after surgery, is able to signifi-
cantly improve both imaging-based progression-free survival and
time to next intervention as compared to placebo. Adverse effects
were mild with only transitory elevation of liver enzymes. Trials are
ongoing on novel IDH inhibitors, vaccination strategies and combi-
nations of IDH inhibitors with other molecular compounds.

Disclosure: Bayer, Novocure, Servier, CureVac.

FWO06_3 | How to best monitor molecular pathways with
advanced neuroimaging

J. Heugenhauser
Department of Neurology, Medical University of Innsbruck, Austria

With the implementation of molecular information to histologic
findings into the WHO classification in 2016 a new era in neuro-
oncology was heralded. Some of these molecular markers are di-
agnostic, some provide predictive and prognostic information
and more exciting some markers also hold therapeutic potential.
Advanced neuroimaging by magnetic resonance imaging (MRI) or
positron emission tomography (PET) has the potential to visualize
molecular processes in tumors longitudinally and non-invasively by
displaying pathophysiological processes in tumors. Neuroimaging
may not only be used to visualize pathophysiological processes
but also to monitor treatment response or predict response to new
therapies. Since the discovery of the IDH (isocitrate dehydrogenase)
mutation in lower grade gliomas, thrilling findings and investiga-
tions have been published culminating in a positive phase Il clinical
study in lower grade gliomas increasing progression-free survival.
Magnetic resonance spectroscopy (MRS) has been shown to have
the potential to visualize the oncogenic product of an IDH mutation
(namely 2-HG). During therapy with IDH inhibitors reprogramming
of tumor metabolism, change in glutathione, glutamine, glutamate,
lactate and also significant decreases of 2-HG have been detected
by MRS. Making it a good candidate to monitor treatment response
in the future. Radiomics, the extraction of a large number of fea-
tures from medical images using data-characterization algorithms,
also has shown to have the potential to link molecular data to imag-
ing data. In order to gain clinical validity these exciting findings have
to be validated in larger patient cohorts and imaging protocols have
to be harmonized across different centers.

Disclosure: Nothing to disclose.

Sunday, June 30 2024

Advancement of neuromodulation into new areas of neurology

FWO07_1 | Invasive and non-invasive sensory feedback in upper
limb prostheses

C. Antfolk
Department of Biomedical Engineering, Faculty of Engineering, Lund
University, Sweden

The realm of upper limb prosthetics has witnessed substantial ad-
vancements, in terms of their mechanical construction, the methods
to control them and way of providing the user with sensory feed-
back from them. The challenge to restore sensory feedback in pros-
thetic hands has provided several research solutions, but virtually
none has reached clinical fruition. A prosthetic hand with sensory
feedback that closely imitates an intact hand and provides the user
with a natural perception of touch may induce the prosthetic hand
to be included in the body image and also reinforces the control
of the prosthesis. The addition of sensory feedback to upper limb
prostheses has been shown to improve control, increase embodi-
ment, and reduce phantom limb pain. This talk presents a review of
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non-invasive sensory feedback systems such as mechanotactile, vi-
brotactile, electrotactile and combinational systems which combine
the modalities; multi-haptic feedback and invasive methods using
both extraneural and intraneural electrodes, such as cuff electrodes
and transverse intrafascicular multichannel electrodes. The presen-
tation aims to provide a comprehensive overview of current sensory
feedback techniques, their impact on the quality of life for prosthe-
sis users, and the future direction of prosthetic sensory feedback
technology. This exploration is crucial for advancing prosthetic de-
sign, offering users a closer semblance to natural limb functionality
and sensation.

Disclosure: Nothing to disclose.

FWO07_2 | Non-invasive stimulation of peripheral nerves using

temporally interfering electrical fields

A. Williamson
St. Anne's University Hospital Brno and the Faculty of Medicine,

Masaryk University, Brno, Czechia

FWO07_3 | Neuromodulation for chronic minimally conscious
state

A. Thibaut
Department of Neurology, Centre Hospitalier du Sart Tilman, Liége,

Belgium

EAN/EPNS: Challenges and opportunities in the management of

status epilepticus across age groups

FWO08_1 | A novel approach to status epilepticus in neonates

R. Cilio
Division of Pediatric Neurology, Department of Pediatrics, Saint-Luc

University Hospital, Catholic University of Louvain, Brussels, Belgium

Neonatal status epilepticus differs from status epilepticus in older
children and adults. Even in the context of status epilepticus, sei-
zures in neonates are brief lasting mostly less than 2min, even when
highly recurrent. Therefore, status epilepticus it currently defined as
the summed duration of seizures comprises >50% of an arbitrarily
defined 1-h epoch. The recent implementation of neonatal neuro-
critical care including continuous video-EEG monitoring allowed for
early detection of seizures in high-risk infants and accurate assess-
ment of response to treatment. In addition, the advancements in
neuroimaging, metabolic, and genetic testing have enabled the iden-
tification of a growing number of underlying causes in neonates with

status epilepticus, paving the way for a targeted etiology-specific

treatment, while moving away from the monolithic ‘one-size-fits-
all’ approach. Phenobarbital is the most used ASM to treat neona-
tal status epilepticus. However, we should not use phenobarbital
simply because it is the medication most used. Although, the most
common etiologies for neonatal status epilepticus are acute symp-
tomatic such as hypoxic-ischemic encephalopathy and stroke, for a
significant minority seizures and status represent the first manifes-
tation of epilepsy, a chronic disease. This presentation will focus on
the early detection and electro-clinical characterization of neonates
with status epilepticus, and etiology-specific treatment includ-
ing phenobarbital for status epilepticus in the context of hypoxic-
ischemic encephalopathy, sodium-channel blockers in the context of
channelopathies, and levetiracetam and ketamine in neonates with
congenital heart diseases.

Disclosure: Nothing to disclose.

FWO08_2 | Revisiting evaluation and treatment of febrile illness-
related epileptic syndrome (FIRES) and new-onset refractory
status epilepticus (NORSE) in children

S. Buratti
Neonatal and Pediatric Intensive Care Unit, Emergency Department,
IRCCS Istituto Giannina Gaslini, Genova, Italy

NORSE (new onset refractory status epilepticus) and its subset
FIRES (febrile infection-related epilepsy syndrome) are rare and
devastating conditions that challenge multidisciplinary care teams
with diagnostic and therapeutic difficulties. Aetiologies are classi-
fied as autoimmune/inflammatory, genetic, infectious, and toxic.
The diagnostic pathway is complex and in 50% of the cases, despite
an extensive work up, the cause remains undetermined (cryptogenic
NORSE). Clinical history, neuroimaging, continuous EEG, genetic
and CSF analyses are critical to draw diagnostic hypotheses and
frame the therapeutic strategies. Steroids, immunoglobulins, and im-
munomodulators are the mainstay of autoimmune and cryoptogenic
NORSE. Novel approaches are based on timely analysis of serum
and CSF cytokine levels and early cytokine-modulating therapy,
mainly anakinra and tocilizumab (IL1 and IL6 receptor antagonists).
International consensus recommendations based on best available
evidence and expert opinion have been recently published and rep-
resent a practical framework for the clinicians. Though, lack of rand-
omized controlled trials and scarse evidence on specific treatments
represent future challenges for the scientific community. Future
research developments should focus on the role of cytokines and
inflammation, explore in vitro and in vivo models of NORSE, plan
clinical trials, promote international biorepositories and establish
studies on long-term outcomes. Despite severe sequelae and mor-
tality (12% in children), improvement of patient management is a re-

alistic objective to pursue. Aiming to the best outcome each patient
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should be referred to a tertiary care center where structured and
timely diagnostic and therapeutic pathways are implemented.

Disclosure: | have no conflicts of interest to declare.

FWO08_3 | What to do when first and second-line treatment fails
in adults?

C. Cornwall

Department of Neurology, Odense University Hospital, Denmark

Status epilepticus (SE), the second most common neurological emer-
gency, is a severe and potentially life-threatening complication of
epilepsy and acute brain diseases with high morbidity and mortal-
ity. Refractory SE (RSE) is defined as failure to appropriate first-line
treatment with benzodiazepine and failure of second-line treatment
with anti-seizure medication (typically levetiracetam, valproate, or
(fos-)phenytoin). Super-refractory status epilepticus (SRSE) further
delineates cases where SE continues or recurs 24 h or more after the
onset of anesthetic therapy, including those cases where SE recurs
on the reduction or withdrawal of anesthesia. Due to increased risk
of significant neuronal damage with persistent seizure activity, inter-
national guidelines emphasize early and aggressive treatment. While
we have made substantial progress in understanding and treating
non-refractory SE, RSE, and especially SRSE, remains a highly chal-
lenging medical condition with primarily low-evidence literature
available. Diagnostic evaluation includes electroencephalography
monitoring, neuroimaging, and laboratory investigations to identify
possible reversible causes and guide treatment decisions. Effective
management requires a multidisciplinary approach involving neu-
rologists, and intensivists to tailor treatment strategies to individual
patient needs. Continued efforts in understanding the underlying
mechanisms and refining therapeutic approaches are essential to im-
prove outcomes for patients with RSE and SRSE. Recently, there has
been an increased focus on whether treatments such as ketamine,
barbiturates, ketogenic diet, or hypothermia may have a beneficial
effect on seizure cessation in patients with RSE and SRSE. This talk
will present the available evidence on epidemiology and etiology,
but also possible treatment options and prognosis in this challenging
patient group.

Disclosure: C.D. Cornwall has received travel support from Jazz
Pharma. There are no conflicts of interest related to this talk.

FWO08_4 | End-of-life considerations in status epilepticus

M. Horn
Department of Neurology, Oslo University Hospital, Oslo, Norway

The management of super-refractory status epilepticus (SRSE) is

challenging, medically and ethically. Generally speaking, patients

with SRSE will either succumb to epilepsy or underlying disease
and die, or they will survive with significant neurologic sequelae, or
survive with good functional outcomes. However, there is a lack of
robust prognostic markers that allow caregivers to predict the out-
come of individual patients with a degree of certainty. Therefore, a
“maximalist” approach to treatment of SRSE will necessarily often
lead to patients either dying or surviving but with poor outcomes.
In hindsight, treatment may appear to have been futile, exposing
the patient to unnecessary burdens, and wasting scarce resources
in the intensive care unit. Conversely, a “minimalist” approach may
lead to patients being denied a chance to survive with meaningful
recovery. A “middle of the road” approach might be ideal, but with-
out precise prognostic markers, might just lead to just as much fu-
tility and under-treatment. Clinicians caring for SRSE patients have
to navigate these challenges, knowing that some risk of unwanted
outcomes is probably unavoidable. This lecture will not provide the
solution to how to select which patients should be offered maximal
treatment - possibly for months - and which patients ought to be
allowed to die, through non-treatment decisions (NTDs) and with-
drawal of life-sustaining treatment (WLST). Rather, | will try to de-
lineate a framework for ethical considerations of end-of-life issues
in SRSE, primarily using the 6-step model for ethical analysis devel-
oped by the Centre for Medical Ethics at the University of Oslo.
Disclosure: Nothing to disclose.

Anti-amyloid antibodies in Alzheimer's disease: New treatments

on the horizon

FWO09_1 | Current status on the development of anti-amyloid
antibodies: Evidence and gaps

K. Frederiksen
Department of Clinical Medicine, University of Copenhagen,
Copenhagen, Denmark

The amyloid cascade hypothesis has been the predominant dis-
ease model of Alzheimer’s disease and has served to provide pos-
sible drug targets for disease-modifying therapies. Research efforts
have led to the development of anti-bodies targeting beta-amyloid.
Therapies have demonstrated efficacy on disease progression both
in terms of effects on symptoms as well as biomarkers. While evi-
dence is mounting, there are still many unanswered questions re-
garding the therapies such as effects and side-effects in sub-groups,
long-term effects, and understanding more detailed the mechanisms
of action of drugs. These questions may be answered in future trials,
but real-world evidence for example, from registries will likely also
play a pivotal role.

Disclosure: Serves on an advisory board for Novo Nordisk.
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FWO09 2 | Clinical implementation of new disease-modifying

therapies for Alzheimer's disease

L. Frélich
Zentralinstitut flr Seelische Gesundheit, Geriatric Psychiatry,
Mannheim, Germany

FW09_3 | Beyond amyloid - Where do we go from here?

S. Herukka
Department of Neurology, Kuopio University Hospital, Kuopio, Finland

Medical and non-medical neurostimulation in the ICU: Facts and

fictions

FW10_1 | Medical and non-medical neurostimulation in coma

D. Kondziella
Copenhagen University Hospital - Rigshospitalet, Denmark

FW10_2 | Neurostimulation in refractory and super-refractory
status epilepticus (SE)

L. Imbach
Swiss Epilepsy Center, Klinik Lengg, Zurich, Switzerland

Refractory status epilepticus is a neurological emergency with a
high mortality rate. In particular, survivors are expected to have a
poor functional clinical outcome after failure of first- and second-
line treatments such as intravenous anaesthetics and combined anti-
seizure medications. In this situation, neuromodulation approaches
offer an alternative treatment option to resolve ongoing epileptic
network dynamics. Several pilot studies and case series have shown
efficacy of vagal nerve stimulation, deep brain stimulation or tran-
scranial stimulation in super-refractory status epilepticus. This
lecture provides an overview of acute neurostimulation in SE and
discusses efficacy, indication, patient selection and clinical outcome.
Novel approaches to optimize treatment response to neurostimula-
tion based on personalized identification and entrainment of neural
oscillations in EEG network models will also be presented.

Disclosure: Nothing to disclose.

FW10_3 | Neurostimulation in neuromuscular complications of
critical illness

W. Z'Graggen
Departments of Neurology and Neurosurgery, Inselspital, University

Hospital Bern, University of Bern, Bern, Switzerland

Muscle weakness is a well-known complication of critical illness. The
condition was first described in 1892 by Sir William Osler as “rapid
loss of flesh”. About one century later, an acquired neuromuscu-
lar dysfunction, also called “intensive care unit acquired weakness
(ICUAW)” was identified as the underlying cause. This term is used
for patients in whom there is clinically detected weakness without
any etiology other than critical illness. Critical illness myopathy and
polyneuropathy are the most common causes. ICUAW is associated
with delayed recovery, prolonged hospitalization, increased mor-
tality and morbidity. During the COVID-19 pandemic, the impact
of ICUAW has become even more important and frequencies of
>50% have been reported. The etiology is still unclear, but various
risk factors have been identified. Beside the duration of intensive
care treatment/mechanical ventilation and the severity of the acute
disease, immobilization was reported as a consistent risk factor for
ICUAW. This led to the hypothesis that ICUAW may be prevented by
early muscle activation. The two concepts derived from this assump-
tion are early mobilization and electrical muscle stimulation. While
several smaller studies showed a positive effect of early mobilization
on the incidence of ICUAW, one large, randomized trial reported a
higher risk of adverse events. The effect of electric muscle stimu-
lation on development of ICUAW was evaluated in several, mostly
smaller studies using different outcome measurements. While some
studies reported a beneficial effect, other trials failed to show a pos-
itive effect. Treatment duration, stimulation sites and net stimula-
tion time are still unknown.

Disclosure: Nothing to disclose.

Cognitive reserve: Impact on intervention in neurological diseases

FW11_1 | The concepts of brain and cognitive reserve

M. Amato
University of Florence, Italy

The concepts of “brain” and “cognitive” reserve have been proposed
to account for the disjunction between the degree of brain pathol-
ogy and its clinical manifestations. The brain reserve model defines
reserve as a physical trait: having larger brains, with more neurons
and synapses, may allow brains to absorb more injury before cogni-
tive function is affected. Brain reserve may be thought of as indi-
vidual differences in the hardware of the brain. It can be conceived
as a passive entity, which reflects an overt expression of impairment
only after an individual's capacity falls below a critical threshold of
brain damage. The cognitive reserve model posits flexibility and
adaptability of cognitive/brain networks that allow the brain to ac-
tively resist the effects of age- or disease-related changes. Cognitive
reserve focuses on functionality, plasticity and adaptability and may
be thought of as a software that carries out the calculations in the
brain, which is influenced by all aspects of life experience. Thus, the
cognitive reserve model can be considered active. Given the same

amount of brain reserve, some people can better cope with age- or
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pathology-related brain changes than others, depending on their
cognitive reserve capabilities. A plethora of studies have discussed
different proxies to quantify reserve and future directions for the
uniformity and reliability of these proxies are pertinent. Recently,
empirical evidence pointed to the importance of studying the func-
tional connectome as a compensatory mechanism utilized in patients
with better cognitive results, which may pave the way to tailored
rehabilitation strategies.

Disclosure: MP Amato has received unrestricted research grants
by the National MS Society, Canadian MS Society, Italian Health
Ministry, Regione Toscana, Bayer, Biogen, Merck, Novartis, Sanofi
Genzyme, Teva, Almirall, Roche, and honoraria as a speaker and
member of advisory boards by Bayer, Biogen, Merck, Novartis,
Sanofi Genzyme, Teva, Almirall, Roche, Celgene BMS, Janssen is past
President of ECTRIMS is co-editor of the Multiple Sclerosis Journal.

FW11_2 | Does cognitive reserve moderate effects of
therapeutic intervention? Studies in healthy and pathological aging

K. Mitterova
Applied Neuroscience Research Group, Central European Institute of
Technology, Masaryk University, Brno, Czechia

Cognitive reserve is the brain's ability to compensate for the effect
of accumulating senescent or pathological load to maintain cognitive
functions. Understanding cognitive reserve in the context of inter-
ventions is vital for promoting cognitive health through integrating
both neurodegenerative and compensatory aspects of the brain.
However, these compensatory mechanisms have not received much
attention in terms of their potential role as moderators with thera-
peutic value. Our team studied the influence of a 6-month dance
intervention on cognitive and fitness aspects in seniors without
dementia as moderated by different cognitive reserve proxies. The
results of this work will be presented with implications of estimating
the reserve using dynamic scores which better represent the actual
capacity against pathological load. Recent studies have observed
that cognitive reserve may manifest as altered (from optimized to
hyperconnected) brain functional connectome to preserve essen-
tial cognitive functions. We will discuss how these network changes
pertain to cognitive interventions and whether they can moderate
the benefits of tACS stimulation on working memory in cognitively
healthy seniors and elderly with mild cognitive impairment with
Lewy bodies. Each of our studies utilized neuropsychological testing
and fMRI before and after intervention to evaluate both behavio-
ral and functional network changes as outcomes. Intelligence and
education are known determinants of successful aging, however, the
search for more dynamic markers of CR, such as (mal)adaptive net-
work changes is pertinent for aiding the selection of the intervention
candidates and evaluation of outcomes.

Disclosure: Nothing to disclose.

FW11_3 | Cognitive reserve in stroke: Enhance understanding to

improve treatment

R. Umarova
Department of Neurology, University Hospital Bern, University of Bern,

Bern, Switzerland

To personalize stroke treatment, we need a reliable model to pre-
dict stroke outcome and recovery trajectories for the most prevalent
stroke deficits, including cognitive impairment. Lesion characteris-
tics explain far less than half of inter-individual variability of stroke-
induced symptoms. Thus, an understanding of lesion-independent
factors influencing stroke outcome is urgently needed. For neurode-
generative diseases, the concept of cognitive reserve was introduced
to explain the interindividual variability in manifestation of cognitive
deficits in response to brain pathology. In that context, cognitive re-
serve (CR) is suggested to reflect the brain's ability to moderate and
compensate for injury, with CR being boosted by cognitively stimu-
lating activities across the lifespan. There is increasing evidence that
the underlying concept can also be applied to stroke. In my pres-
entation, | will report on that evidence and exemplify association
between CR and both cognitive and non-cognitive stroke outcome.
In addition, | will discuss future perspectives of the concept of CR
in the context of stroke and particularly its potential to understand
the individual recovery trajectories, improve stroke prognosis, and
finally establish individualized rehabilitation approaches.

Disclosure: Nothing to disclose.

Sunday, June 30 2024

EAN/IFCN-EMEAC: Clinical neurophysiology: New developments

in diagnostics and non-invasive therapy

FW14_1 | Maximising VEP validity through differentiating
axonal loss and demyelination

L. Leocani

University Vita-Salute San Raffaele, Milan, Italy

Although visual evoked potentials (VEPs) are routinely used for the
assessment of visual disturbances, particularly monocular within
the diagnostic workup of optic neuritis, their role is being currently
reduced by the use of retinal and neuroimaging techniques—for ex-
ample, optical coherence tomography, magnetic resonance imaging.
Nevertheless, their unique property of detecting conduction delays
should not be neglected, as these are the hallmark of demyelina-
tion. Studies have shown that VEP delays may be aspecific, being
encountered also in inflammatory, non-demyelinating diseases such
as neuromyelitis optica spectrum disorder (NMO), retinal and mac-

ular diseases and even myopia or deliberate or unintentional poor
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visual fixation of the stimulus. However, the latter conditions are
not associated with severe delay, which entity should be taken into
account in the differential diagnosis, together with the other clini-
cal and neuroimaging features. Among the latter, optical coherence
tomography is the ideal candidate for allowing a helpful structural
and functional combination of information. Finally, VEPs allow the
possibility of monitoring remyelination and recovery of conduction,
which is essential in testing the efficacy of remyelination strategies.

Disclosure: Nothing to disclose.

FW14_2 | tACS for delayed progression of cognitive decline

A. Antal
Department of Neurology, University Medical Center G6ttingen,

Géttingen, Germany

Transcranial Alternating Current Stimulation (tACS) for delayed
progression of cognitive decline Andrea Antal, Lukas Diedrich
Department of Neurology, University Medical Center Gottingen,
Germany Non-invasive Brain Stimulation (NiBS) techniques such as
repetitive Transcranial Magnetic Stimulation (rTMS) and transcranial
Electrical Stimulation (tES), including Direct Current and Alternating
Current Stimulation (tDCS, tACS), allow to modulate neuronal ex-
citability, oscillatory activity and to boost cortical functions, hereby
possibly offering a therapeutic potential to slow down cognitive de-
cline. Cognitive decline reaches medical attention for about 8%-25%
of individuals aged over 65, when suffering from Mild Cognitive
Impairment (MCI). Around 15% of MCI patients develop dementia
within two years, supporting a medical need for early diagnosis and
treatment. Recent investigations propose tACS as a potential thera-
peutic tool to improve network activity and cognitive functions in
older individuals and those with cognitive impairments. The most
frequently used stimulation frequencies are theta and gamma, in-
cluding the combination of the two waveforms (i.e. theta—gamma
phase—amplitude coupling). There are promising results using tACS,
mainly related to the improvement of working memory or declara-
tive memory performance, two domains that are primarily affected
by cognitive decline. However, several subject-specific factors, for
example, anatomical and physiological differences, age, gender,
brain state before and during stimulation, and also methodological
factors, such as the type of the task applied in combination with the
stimulation, can confound the effects of stimulation. This talk aims
to provide an overview of the commonly utilized tACS protocols,
elucidating their individual merits and drawbacks.

Disclosure: Andrea Antal and Lukas Diedrich: no direct COl AA is
the Vice President of the European Society of Brain Stimulation;
Member-at-Large at the EMEAC - IFCN; payed consultant by
NeuroConn (llmenau), Germany and by Electromedical Products
International (Pulvinar), USA. Member of the advisory board bei
PlatoScience Running projects: DFG (Viron - AN 687/9-1), EU-
Horizon 2020 (PAINLESS, Nr. 101057367).

FW14_3 | Improving diagnostics by threshold tracking TMS

H. Tankisi
Aarhus University Hospital, Denmark

Paired-pulse TMS using a threshold-tracking technique measures
the stimulus intensity required to obtain an MEP of or above a cer-
tain size instead of relying on the MEP amplitude as a response to
a constant stimulus intensity. The first application of threshold-
tracking TMS was performed for short-interval intracortical inhibi-
tion (SICI) measurements (Fisher et al., 2002). The clinical utility of
threshold-tracking SICI in ALS has been shown in several studies
and the method has been proposed as a potential biomarker (Vucic
& Kiernan, 2013). Decreased SICI in ALS using conventional ampli-
tude measurements was demonstrated already in 1999 (Ziemann
et al., 1999). However, the advantages of threshold-tracking SICI
over conventional SICI have not been investigated until recently
(Tankisi et al., 2021, 2023). Beyond SICI, threshold tracking TMS has
moved into short-internal intracortical facilitation, long-interval in-
tracortical inhibition, and short and long-afferent inhibition. In this
lecture, the utility of these methods in the diagnostics of various
neurological disorders will be addressed. References: Fisher et al.
Exp Brain Res. 2002;143:240.e8. Tankisi et al. Amyotroph Lateral Scler
Frontotemporal Degener. 2023;24(1-2):139-147. Tankisi et al. Eur J
Neurol.2021;28(9):3030-3039. Vucic and Kiernan. Handb Clin Neurol.
2013;116:561-575. Ziemann et al. Neurology. 1997;49(5):1292-8.

Disclosure: Nothing to disclose.

Monday, July 01 2024

EAN/MDS-ES: Movement disorders in autoimmune

encephalopathies

FW12_1 | General considerations on the pathophysiology of
autoimmune encephalopathies

M. Titulaer
Department of Neurology, Erasmus Medical Centre - University of
Rotterdam, The Netherlands

FW12_2 | Hyperkinetic, hypokinetic and ataxic disorders in

autoimmune encephalopathies

C. Colosimo
Department of Neurology, Santa Maria University Hospital, Terni, Italy

Movement disorders in autoimmune encephalopathies are a het-
erogeneous group of syndromes encompassing both hyperkinetic,
hypokinetic, and ataxic conditions, usually characterized by acute/
sub-acute onset, rapidly progressive evolution, and multifocal
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localizations with several overlapping features. These movement
disorders are immune-mediated, as shown by the presence of an-
tineuronal antibodies in patients' biological samples, crucial for the
diagnosis, and the potential response to immunotherapies. Clinicians
should have a high index of suspicion when observing acute/suba-
cute symptoms to achieve a prompt diagnosis and treatment. It is
initially mandatory to exclude a paraneoplastic disorder. There is
indeed a range of overlapping “high-risk” clinical syndromes, includ-
ing but not limited to latent and overt rapidly progressive cerebellar
syndrome, opsoclonus-myoclonus-ataxia syndrome, limbic enceph-
alitis/encephalomyelitis, and stiff-person spectrum disorders. The
field of movement disorders in autoimmune encephalopathies is
constantly expanding with newly discovered clinical syndromes and
related antibodies. Standardized diagnostic criteria and disease bio-
markers are fundamental to recognize these disorders quickly, and
to allow prompt treatment initiation, thus improving the long-term
outcome of these conditions. Response to first and second-line im-
munotherapies is variable according to associated tumors and anti-
bodies, whereas response to symptomatic treatment is usually poor.
This presentation will critically reappraise the clinical features and
pathophysiological mechanisms of autoimmune movement disor-
ders, focusing on the most recent diagnostic and therapeutic strate-
gies. The main aim is to make clinicians aware of these movement
disorders and provide early diagnosing and managing these rare but
potentially life-threatening conditions.

Disclosure: Nothing to disclose.

FW12_3 | Movement disorders complications of
immunomodulatory therapies and checkpoint inhibitors

J. Honnorat

University Claude Bernard Lyon 1, Villeurbanne, France

Immune checkpoint inhibitors (ICI) are a class of efficient oncologi-
cal treatments that enhance antitumour immunity. The use of ICI
has represented a major advance in cancer treatment. By enhanc-
ing endogenous immune responses to destroy cancer cells, ICl can
cause immune-related adverse events (irAEs), with possible involve-
ment of any organ system. IrAEs are frequent, particularly those in-
volving the skin or the endocrine system, and are usually completely
reversible after temporary immunosuppression. On the opposite,
neurological irAEs (n-irAEs) are relatively rare (less than 2% of all
irAEs), often severe, and they carry a considerable risk of mortal-
ity and long-term disability. They can affect the peripheral nervous
system (myositis, polyradiculoneuropathy, or cranial neuropathy)
and, less frequently the CNS, causing encephalitis, meningitis, my-
elitis or abnormal movements. Although somehow reminiscent of
the disorders that neurologists are familiar to deal with in their daily
practice, n-irAEs are characterized by distinctive features. Several
associations between the neurological phenotype and the type of
ICI or the type of cancer have emerged in the last few years, and
the growing administration of ICl in patients with neuroendocrine

cancers has led to an increased number of reports of patients mim-
icking paraneoplastic neurological syndromes (PNS). Early diagnosis
and initiation of immunosuppressive therapy are likely to be crucial
in preventing the accumulation of neurological disability. This review
aims to update current knowledge regarding the clinical presenta-
tion of n-irAEs and particularly the movement disorders. We will also
discuss the essential parts of the diagnostic approach, and general
recommendations for the patients' management.

Disclosure: Nothing to disclose.

EAN/ILAE: Current challenges in the management of rare and

complex epilepsies, and epileptic encephalopathies

FW13_1 | Precision medicine in rare and complex epilepsies: Is

itreal?

A. McTague
Developmental Neurosciences, UCL Great Ormond Street Institute of
Child Health, London, UK

FW13_2 | Epilepsy surgery: Towards more tailored approaches

F. Pizzo

Cerebral Rhythmology and Epilepsy Unit, La Timone, Marseille, France

FW13_3 | Palliative care in complex epilepsies: Are we ready for
this?

R. Kalvidinen
University of Eastern Finland, Kuopio, Finland

Subgroup of drug-resistant complex epilepsies are progressive and
management should be guided by the principles of palliative care and
by relief of symptoms. End of life care (EOL) refers to patients, whose
goals of care are consistent with a comfort-based approach and who
are likely to die within days to weeks. Advance Care Planning (ACP)
enables patients to define their preferences and expectations from
therapeutic options. Advance directives (ADs) are an essential part
of ACP; ADs include the presence of a living will, do-not-resuscitate
order, do-not-hospitalize order, medication restriction, or feeding/
hydration restriction. It is not possible to fully predict acute exac-
erbations, making ADs difficult to adopt and sometimes misleading.
ACPs should be reviewed and discussed periodically and whenever
the patient has a change in health status. Unfortunately, even the
best and most updated severity-of-illness scores and risk cannot
predict with certainty the fate of an individual patient. Multimodal
neuro-prognostication will hopefully allow more accurate and per-
sonalized prognosis in future. Regarding status epilepticus (SE)
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timely recognition and effective, early treatment with first- and
second-line ASMs may prevent unnecessary hospitalizations. Rapid
Epileptic Seizure Termination (REST) in outpatient setting is also
useful, especially if known to be at risk for SE. Aggressive unlimited
ICU treatment of refractory SE in palliative patients is not indicated
and can be futile. In EOL care of complex epilepsy patients, con-
sideration of withholding intensive care is not withholding effective
treatment, but allowing patient to have a natural death in peaceful
environment without prolonging their suffering unnecessarily.
Disclosure: Expert or speaker's fee (Angelini Pharma, Eisai, Jazz
Pharma, Finnish IBE chapter, Omamedical, GW Pharmaceuticals,
Marinus, Orion, Sandoz, Takeda, UCB Pharma) Expert board mem-
ber of the Finnish IBE Chapter Member of the Executive Board of
EpiCARE ERN and Chair of the WG10; national networks and care
pathways Member of the Management Group of the EAN Scientific
panel on Epilepsy.

Monday, July 01 2024

EAN/EHF: Headaches with heavy burden

FW15_1 | Medication-overuse headache (MOH): Burden and
management

diagnosing MOH, while thresholds defining medication overuse lack
absolute parameters. Behavioral and educational interventions cou-
pled with withdrawal therapy prove beneficial for MOH. A debate
ensues over the superior approach: withdrawal from acute medica-
tion overuse or incorporating preventive medications targeting the
underlying primary headache subtype. Interestingly, findings from
preclinical models suggest that small-molecule CGRP receptor an-
tagonists (gepants) are improbable contributors to MOH.

Disclosure: G.M. Terwindt reports consultancy or industry sup-
port from Abbie, Lilly, Lundbeck, Novartis, Pfizer, Teva, Interactive
Studios, and independent support the Dutch Research Council, the
Dutch Brain and Hearth Foundations, Dioraphte, Clayco Foundation,

and the European Community.

FW15_2 | From chronic migraine pathophysiology to novel
treatments

A. Maassen van den Brink

Erasmus University Medical Center, Rotterdam, The Netherlands

FW15_3 | Pharmacological treatment of cluster headache

G. Terwindt
Department of Neurology, Leiden University Medical Center, The
Netherlands

P. Irimia
Department of Neurology, Clinica Universidad de Navarra, Pamplona,

Spain

Medication Overuse Headache (MOH) emerges from excessive
consumption of acute headache medication, occurring in individu-
als enduring 215 headache days monthly. Despite its significant im-
pact on quality of life, MOH often goes unnoticed. Typically, MOH
patients harbour underlying migraine or tension-type headaches,
commonly exhibiting frequent headaches alongside migraine symp-
toms like nausea, vomiting, light sensitivity, and sound sensitivity.
However, manifestations can vary; overuse of analgesics may induce
a diffuse, all-encompassing dull pressure in the head, while exces-
sive triptan intake might result in daily migraine-like headaches that
momentarily subside post-medication but swiftly return. Animal
studies indicate that prolonged and repetitive use of analgesics and
triptans can heighten susceptibility to evoked cortical spreading de-
pression (CSD), modify pain regulation, and foster central sensitiza-
tion. Individuals with episodic migraines who encounter allodynia
during attacks are predisposed to migraine chronification, particu-
larly women experiencing menstrual-related episodes. Treatment
comprises a blend of preventive measures and curtailing acute
medication usage, with the goal of lessening headache frequency
and medication intake. Establishing a causal link between medica-
tion overuse and exacerbated headaches can be daunting; however,

discontinuation often serves as indicative, though not obligatory, for

Cluster headache management requires a tailored treatment ap-
proach encompassing both acute and preventive strategies. Acute
therapy is useful for aborting individual attacks of cluster head-
ache and primarily involves oxygen inhalation, subcutaneous su-
matriptan, or intranasal sumatriptan/zolmitriptan. The primary goal
of preventive therapy is to produce a suppression of attacks and to
maintain remission over the expected duration of the cluster period.
Verapamil is the medication of choice for the prevention of episodic
and chronic cluster headache. Glucocorticoids or occipital nerve
block are often used as a bridging therapy to provide more rapid
benefit during the initial titration of verapamil. Alternative agents
such as lithium, topiramate, or melatonin may also be beneficial.
Galcanezumab has recently emerged as an additional option for
episodic cases. Noninvasive neurostimulation techniques and deep
brain stimulation offer potential avenues for medically refractory
cases. This presentation will comprehensively review cluster head-
ache treatment options, ensuring an evidence-based and up-to-date
approach to patient care.

Disclosure: Pl received honoraria from Eli Lilly, Novartis, Pfizer,
TEVA, Abbvie and Chiesi as consultant and speaker.
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What's new on EAN guidelines?

SPS02_1 | GPG Strategy 2024-2028

J. Costa
Guideline Production Group, EAN

Guideline Production Group (GPG) aims to fulfil EAN's mission to
reduce the burden of neurological diseases, realizing its vision to be
the home of neurology and advance high-quality patient care, as well
as upholding its values. Following this and the past GPG Strategy
(2021-2023), whose goals have been successfully achieved, the GPG
believes that a long-term plan is needed. One of its main objectives
of the new GPG Strategy for 2024-2028 is to further strengthen
the internal foundations of its guideline production system, which
is rooted in its robust membership. Guidelines quality highly de-
pends on the skills, competencies, and motivation of the EAN mem-
bers comprising the Guideline Taskforces. To maintain the efficient
production of high-quality guidelines, GPG plans to establish infra-
structures to expand the available support and resources and open
opportunities to develop skills and know-how. Plans of action have
been developed for this purpose and will be executed. One of the
projects, which will be launched in 2024 and will be presented in
this session, is an SOP for Guideline Manuscripts aiming to stand-
ardize the format of EAN guidelines and support guideline develop-
ers. Secondly, the GPG intends to establish the external presence
of the EAN guidelines. The final purpose of any guideline is to im-
prove healthcare and patient-important outcomes. The end goal
is not just to publish these papers, but to use them in practice. To
achieve this, the GPG plans to study the breadth of the reach of EAN
guidelines and develop strategies for awareness, dissemination, and
implementation.

Disclosure: Nothing to disclose.

SPS02_2 | EAN guideline on autoimmune encephalitis

M. Titulaer
Erasmus Medical Centre - University of Rotterdam Department of

Neurology, The Netherlands

european journal
of neurology

the official journal of the suropean academy of neurology

SPS02_3 | Therole of Al in guideline production

J. Teo
Kings College Hospital; Guys & St Thomas Hospital, London, UK

Clinical guidelines traditionally have been drafted through consen-
sus drafting of evidence-base using the hierarchy of evidence grades
or levels, ranging from meta-analysis, randomized controlled trials,
observational studies, real world evidence and down to case series.
This talk will cover how Big Data approaches including Al techniques
can be used to (1) support collecting evidence for clinical guide-
lines; (2) summarising evidence and potentially even (3) question-
answering for guideline users. Examples include the role of language
models in producing continuous systematic reviews of evidence
(Refs [1, 2]) and generative language models in summarisation and
question-answering. (1) https://www.thelancet.com/journals/lan-
dig/article/PI1S2589-7500(22)00032-2/fulltext  (2) https://aifor
health.app/.

Disclosure: James Teo received research grant support from NHS Al
Lab, Health Data Research UK, Innovate UK, Office of Life Sciences,
Dept of Science & Technology UK, NHS Genomics Networks.
James Teo is co-founder and director of CogStack Ltd (commercial

spin-out).

SPS02_4 | EAN CoCoCare graduation 2023

M. Leonel; M. Majoie2

IScientific Direction, IRCCS Casa Sollievo della Sofferenza, S. Giovanni
Rotondo, Italy; 2Department of Neurology, Academic Centre for
Epileptology, Epilepsy Centre Kempenhaeghe & Maastricht University
Medical Centre, Netherlands

Clinical practice guidelines can play a crucial role in achieving more
cost-efficient healthcare as they support the healthcare profes-
sional in deciding upon best efficient treatment. The Cost-Conscious
Healthcare (CoCoCare) training is a training project for residents in
neurology, developed in 2018 at Maastricht University, Netherlands,
to equip them with competencies to make cost-conscious high-quality
choices in their future work. The European Academy of Neurology
(EAN) was brought into the project as part of the Consortium and col-
laborated to its conduction in 2019-2020. Recognizing its high value,
the EAN Guideline Production Group decided to take over the pro-
gramme and its first iteration was launched in early 2023, aiming to

Eur J Neurol. 2024;31(Suppl. 1):e16392.
https://doi.org/10.1111/ene. 16392

wileyonlinelibrary.com/journal/ene
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teach 20 neurology residents and early career neurologists who wish
to boost their knowledge and skills in guideline development and
implementation. The course is structured as an integrated learning
programme that combines e-learning as preparation of an introduc-
tory in-person kick-off meeting, and an on-the-job training. Monthly
plenary webinar discussions with dedicated and experienced trainers
are provided. Ninety-one participants from 21 European Countries
participated in the training. Participants felt that they had learned a
lot, were stimulated to apply guidelines and to reflect on their own
(future) role in developing guidelines and providing cost-conscious
care. The graduates of the first EAN CoCoCare programme will re-
ceive their certificates at the EAN Congress 2024 in Helsinki.
Disclosure: Nothing to disclose.

EAN/ESC: Heart & brain interactions: Cognition and gender

SPS03_1 | Therole of heart disease for cognitive impairment -
The cardiologist' perspective

W. Doehner
Charite Universitdtsmedizin Berlin, Germany

SPS03_2 | Cognitive impairment and heart disease - The

neurologist' perspective

G. Tsivgoulis
Second Department of Neurology, National and Kapostrian University

of Athens, Greece

Introduction: Cognitive impairment and heart disease pose increas-
ing challenges in an aging population, significantly impacting patient
well-being. Their intricate connection has been extensively studied,
revealing mutual influences on progression.

Methods: This lecture delves into the neurologist's perspective on
the dynamic interplay between cognitive impairment and heart dis-
ease, aiming to illuminate underlying factors.

Results: Vascular disease plays a pivotal role in influencing both
heart disease and cognitive impairment. Hypertension, atheroscle-
rosis, and diabetes affect cerebral perfusion, leading to cerebral
small-vessel disease and cognitive decline. Additionally, heart fail-
ure and valvular disease exacerbate cerebral hypoperfusion, while
coronary artery disease correlates with carotid artery disease and
intracranial atherosclerosis. Apart from small-vessel disease, heart
disease, particularly conditions such as atrial fibrillation, can in-
crease the risk of stroke, which, in turn, can cause cognitive impair-
ment, depending on the severity and location of the brain injury.
Furthermore, chronic inflammation, prevalent in both heart disease
and neurodegenerative disorders, may further contribute to cogni-
tive decline. Finally, lifestyle factors are of outmost importance in
the relationship between heart disease and cognitive impairment.

Adopting a heart-healthy lifestyle, including regular exercise, a bal-
anced diet, and smoking cessation, can benefit both cardiovascular
health and cognitive function. Effective screening strategies tailored
to detect cognitive impairment in cardiac patients, while considering
sex-specific disparities, are essential.

Conclusion: Addressing the intricate relationship between heart dis-
ease and cognitive impairment necessitates a collaborative, multidis-
ciplinary approach between cardiologists and neurologists, aiming
to optimize patient outcomes and enhance quality of life.

Disclosure: Nothing to disclose.

SPS03_3 | Sex differences in heart-brain interaction -

The cardiologist' perspective

C. Gebhard
University Hospital Inselspital Bern, Switzerland

SPS03_4 | Sexdifferences in brain-heart interaction -

The neurologist' perspective

M. Endres
Klinik fiir Neurologie, Charité-Universitdtsmedizin Berlin, Germany

Sex and gender play an important role in cardiovascular disease
and stroke. This review lecture will summarize important aspects of
sex and gender in the pathophysiology and clinical course of these
diseases from a neurological perspective. Diseases of both the
heart and the brain share the same risk factors such as hyperten-
sion, diabetes, smoking and dyslipidemia and are also affected by
inflammation, atherosclerosis and neuroendocrine changes, where
sex and gender play an important role. A special focus of the lec-
ture will be direct heart-brain interactions, in particular the so-called
stroke-heart syndrome and also neurological causes of Takotsubo
syndrome. For example, it has recently been shown that post-stroke
myocardial injury occurs more frequently in women and also leads
to greater disability.

Disclosure: ME reports grants from Bayer and fees paid to the
Charité from Amgen, AstraZeneca, Bayer Healthcare, Boehringer
Ingelheim, BMS, Daiichi Sankyo, Sanofi, Pfizer, all outside the sub-
mitted work.

Clinical Grand Round: Diagnosing specific etiology in neurological

disorders

SPS04_1 | Back pain and tendon areflexia in a young female

S. Laakso'?

INeurocenter, Helsinki University Hospital, Helsinki, Finland;
2Translational Immunology Research Program, University of Helsinki,
Helsinki, Finland
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This is a case of a woman in her twenties who first presented with
severe back pain and paresthesia of the legs that was relieved by
extension of the spine in a wheel pose. The patient will be examined,
and the findings evaluated during the Grand Round session.

Disclosure: Lecture fees Argenx, Biogen, Janssen, Merck, Novartis,
Roche, Sanofi; congress expenses Merck, Novartis; advisory fee
Argenx, Novartis, Roche, Sanofi, UCB Pharma; investigator for the
clinical study Clarion (Merck) and subinvestigator for the clinical

study Fenhance (Roche).

SPS04_2 | Adolescent onset complex movement disorders
(dystonia, dyskinesia and myoclonus) and migraine

R. Ortiz!?
IDepartment of Neurology and Rehabilitation, Tampere University
Hospital, Tampere, Finland; 2University of Tampere, Tampere, Finland

A 26-year-old female has experienced slowly progressive walking
difficulties for 8years, along with lower limb weakness, spasticity,
hyperreflexia, loss of vibration sense, and paresthesia. Additionally,
she exhibits mild head tremor. Clinical examination and further stud-
ies revealed this rare cause.

Disclosure: Funding for expert's opinion and/or speaker honoraria
(Finnish Movement Disorders Association, Orion, Abbvie-Allergan),
travel expenses (Ipsen, Orion) and advisory board membership

(movement disorder division of the Finnish Neurological Society).

SPS04_3 | Dizziness and loss of balance in a young male

M. Jokela
Neurocenter, Turku University Hospital and Neuromuscular Research

Center, Tampere University Hospital

A previously healthy young male was evaluated because of dizziness,
wide-based gait and loss of balance. In this session, the patient will
undergo a neurological examination and results of diagnostic evalu-
ations will be presented.

Disclosure: Nothing to disclose.

Monday, July 01 2024

Pregnancy in women with neurological diseases

SPS05_1 | Multiple sclerosis

A. Chan

Neurology Department, Inselspital Bern, Bern, Switzerland

Multiple sclerosis (MS) has a strong female gender preponderance
and predominantly affects persons with MS (pwMS) at younger age.
Thus, family planning and pregnancy are core aspects in patient
management, with increasing complexity due to the growing num-
ber of disease-modifying immunotherapies (DMTs). Many DMTs
have scarce or no safety data in pregnancy and breastfeeding and
are thus labeled as contraindicated during these periods. In addition,
often very long wash out intervals between DMT cessation and con-
ception are stipulated. In view of relevant biological determinants
(e.g. terminal half-life, penetration through placenta, bioavailability)
this is in many instances an overly conservative approach. This is
especially true in situations where non-treatment poses a consid-
erable risk for the pwMS with pregnancy wish. Thus, in selected
situations and if clinically necessary, shorter wash out intervals or
even the continuation of immunotherapy can be considered for
some substances. Currently, there are heterogeneous recommenda-
tions and guidelines active across different regions, also reflecting
separate approval/reimbursement situations. Individualized ap-
proaches with careful consideration of the benefit-risk profile and
interprofessional cooperation between the treating neurologist,
obstetrician-gynecologist and pharmacist/pharmacologist ideally
with involvement of experienced centers are necessary.

Disclosure: No disclosure.

SPS05_2 | Neuromuscular diseases

C. Sommer

Department of Neurology, University Hospital of Wiirzburg, Germany

Pregnancy in women with neuromuscular diseases presents unique
challenges due to the impact of these conditions on function, mobil-
ity, overall health, and restrictions in treatment options. Whereas
some neuromuscular diseases affect mostly men, others are more
prevalent in women, including those of childbearing age. Examples
are spinal muscular atrophy, myasthenia gravis, and Charcot-Marie-
Tooth disease. Women with neuromuscular diseases may face higher
risks during pregnancy, including respiratory complications and in-
creased fatigue. Pregnancy can exacerbate existing muscle weak-
ness in myasthenia gravis, in particular in the first trimester or in
the puerperium. Cardiorespiratory function may be further impaired
in pregnancy in mitochondrial diseases. Many drugs are contraindi-
cated in pregnancy, and treatment needs to be adapted. Depending
on the severity of the neuromuscular disease and associated com-
plications, women may require specialized care during labor and
delivery; for example, in spinal muscular atrophy, delivery is mostly
by cesarian section. A multidisciplinary approach is needed in most
cases to optimize maternal and fetal health while minimizing risks
associated with the underlying neuromuscular condition.
Disclosure: CS has been a consultant for Algiax, Bayer, Grifols,
Nevro and Takeda. She has given educational talks for CSL Behring,
GSK, Grifols, Kedrion, Pfizer, and TEVA.
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SPS05_3 | Cerebrovascular diseases

D. Leys
University of Lille, France

Background: As approximately 10% of strokes occur before the age
of 45years, it is important to inform women who have had a stroke
about risks associated with a future pregnancy.

Objective: To determine what are the risks of recurrent stroke, other
vascular events, and complication of pregnancy in case of pregnancy
occurring after an ischaemic stroke or a cerebral venous thrombosis.
Method: Literature review.

Results: In women who have history of ischaemic stroke: (i) the risks
of recurrent stroke and of new vascular events are increased com-
pared to women who never had a stroke, but not increased com-
pared to non-pregnant periods; (ii) the risks of serious complications
of pregnancy (miscarriages, stillbirth, premature delivery, eclampsia)
is increased. Women who have history of cerebral venous throm-
bosis have an increased risk of recurrence, but this risk seems lower
if they receive anticoagulant therapy. In women who need antico-
agulation during pregnancy, low molecular weight heparin is the
treatment of choice. Vitamin K antagonists can safely be given after
13 weeks of pregnancy and should be stopped 1 month before deliv-
ery. Oral direct anticoagulants are not recommended.

Conclusion: After an ischaemic stroke the risk of recurrent ischae-
mic event (cerebral or of other location) is not increased by the
pregnancy, but the risk is mainly that of obstetrical complications. In
women with history of cerebral venous thrombosis, the risk of recur-
rence is higher but limited with appropriate anticoagulation.
Disclosure: Nothing to disclose.

SPS05_4 | Epilepsy

K. Vonck, V. De Herdt
Ghent University Hospital, 4Brain, Belgium

Epilepsy is one of the most common chronic neurological disorders
affecting women of childbearing age. Treating and counseling women
with epilepsy (WWE) at childbearing age is a specific challenge, es-
pecially with many new ASMs becoming available. Information prior
to conception and pregnancy is of paramount importance as both
the epilepsy and the treatment may affect the fetus. Neurologists
should be involved as early as possible to discuss anticonception and
pregnancy planning in WWE, risk of seizures during pregnancy, risk
of fetal complications due to ASM intake, delivery and breastfeed-
ing. During pregnancy there is a risk of a higher seizure frequency
related to hormone changes, water and sodium retention, stress, and
decreasing blood levels of ASMs. In WWE there is a higher percent-
age of congenital malformation and risk of cognitive and behavioral
disturbances in offspring associated with certain ASM intake. Drug
level monitoring throughout pregnancy and following delivery is ad-
vised. Due to its well-established advantages breastfeeding should

be considered but all drugs transfer into breastmilk to some extent
by simple diffusion. Infants should be observed for signs of sedation.
Pregnancy in WWE can be managed on an individual basis and is
therefore safe and should not be discouraged.

Disclosure: Advisory board and/or speaker's bureau and/or consul-
tancy for Synergia Medical, Livanova, Pharvaris, Angelini Pharma,
Precisis, Al Mann Foundation

EAN/EPA: Non-invasive therapeutic neuromodulation in

Parkinson's Disease and neuropsychiatric disorders

SPS06_1 | Non-invasive neurophysiological tools in humans

A. Suppa
Sapienza University of Rome, Italy

SPS06_2 | Therapeutic neuromodulation in Parkinson's disease

A. Macerollo
The Walton Centre NHS Foundation Trust for Neurology and
Neurosurgery, Liverpool, UK

Therapeutic neuromodulation represents an umbrella term includ-
ing different non-invasive brain stimulation techniques such as re-
petitive transcranial magnetic stimulation (rfTMS) and transcranial
direct current stimulation (tDCS). rTMS is a treatment that uses
pulsing magnetic fields to activate or suppress the brain centres as-
sociated with a number of medical and psychiatric disorders. tDCS
passes current through the scalp, skull, and meninges in order to
stimulate the brain. A small electric current (1-2mA) is delivered to
the scalp by a battery-driven device connected to two saline-soaked
surface electrodes. Both techniques as showed potential benefit
for Parkinson's disease (PD), particularly in patients with pharmaco-
refractory motor symptoms or who are not candidates for surgical
interventions such as deep brain stimulation (DBS). The main limita-
tions in PD are low spatial resolution and superficial targeting. In the
last few years a different therapeutic neuromodulation technique
labelled transcranial-focused ultrasound stimulation (TUS) has at-
tracted the attention of several neurologists and neuroscientists.
Since the first medical application of ultrasounds in 1950s, the use
of this procedure has evolved and is currently investigated as a new
therapeutic role. Alongside with rTMS and tDCS, it has been dem-
onstrated to be safe and promising in initial studies on patients with
Parkinson's disease. The main benefit compared to the other two
neuromodulations intervention is the possibility to reach superficial
as well as deep cerebral targets with high spatial resolution. If rTMS
can have a target of TMS of a few centimeters squares, TUS can
reach targets of millimeters. It is possible to reach the basal ganglia
with TUS but not with rTMS or tDCS.

Disclosure: Nothing to disclose.
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SPS06_3 | Deep brain stimulation with transcranial focused
ultrasound: Application to movement disorders and psychiatric
disorders

J. Aubry
Physics for Medicine Paris, Paris, France

Since the late 1920s, less than 10years after Paul Langevin filed
the first patent on the development of an ultrasound transducer,
intense research has focused on the medical applications of high-
intensity focused ultrasound, particularly for cerebral applications.
Unfortunately, for a long time, the skull constituted an impenetrable
barrier to ultrasound. In the late 1990s, the use of multi-element ar-
rays and the development of new aberration correction techniques
laid the theoretical and technological foundations for transcranial
ultrasound focusing. After introducing the most recent transcranial
focusing techniques, we will show that world-first clinical results
provide evidence that ultrasound neurostimulation is a revolution-

ary tool enabling, for the first time, to achieve deep brain stimulation

in a non-invasive way. Clinical results will be presented on essential

tremor, addiction and depression.

Deep Brain Transcranial Ultrasound Focusing

No correction Muiti Lans-based oc

FIGURE 1 Defocusing effect of the skull bone and latest techniques
for precise ultrasound transcranial focusing.

Disclosure: Jean-Francois Aubry holds five patents on transcranial
ultrasound.
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OPR-001 | Distressing dreams, cognitive decline, and risk of

dementia: A prospective study of three population-based cohorts

A. Otaiku
UK Dementia Research Institute, Imperial College London, London, UK

Background and aims: Distressing dreams are associated with
faster cognitive decline and increased dementia risk in people with
Parkinson's disease (PD). Whether distressing dreams are associ-
ated with cognitive decline and dementia in people without PD is
unknown. This study investigated the association between self-
reported distressing dream frequency and the risk of cognitive de-
cline and incident dementia in community-dwelling men and women
in the general population.

Methods: Risk of cognitive decline was evaluated in 605 middle-
aged adults from the Midlife in the United States (MIDUS) study
who were followed-up over 13years. Cognitive decline was defined
as having an annual rate of decline in global cognitive function 21
standard deviation faster than the mean decline rate. Risk of inci-
dent all-cause dementia was evaluated in 2600 older adults from
the Osteoporotic Fractures in Men Study (MrOS) and the Study of
Osteoporotic Fractures (SOF), who were followed-up over 7years.
Distressing dream frequency was assessed in all cohorts at baseline
using item 5h of the Pittsburgh Sleep Quality Index. The association
between self-reported distressing dream frequency and later cogni-
tive outcomes was evaluated using multivariable logistic regression.
Results: Compared with middle-aged adults who reported hav-
ing no distressing dreams at baseline, those who reported having
weekly distressing dreams had a 4-fold risk of experiencing cogni-
tive decline (adjusted odds ratio [aOR]=3.99; 95% Cl: 1.07, 14.85).
Amongst older adults, the difference in dementia risk was 2.2-fold
(@OR=2.21; 95% Cl: 1.35, 3.62).

Conclusion: Distressing dreams predict cognitive decline and all-
cause dementia in middle-aged and older adults in the general
population.

Disclosure: Nothing to disclose.

european journal
of neurology

the official journal of the suropean academy of neurology

OPR-002 | Exploring family history in Alzheimer's disease:
Evidence for X-chromosome linked and recessively inherited risk
factors

C. Bernardes®; R. Guerreiro?; J. Bras?; J. Duraes®; I. Baldeiras®;

M. Limal; M. AImeidaS; l. Santanal; M. Tabuas-Pereira®

INeurology Department, Coimbra University Hospital Centre, Coimbra,
Portugal: 2Department of Neurodegenerative Science, Van Andel
Institute, Grand Rapids, Ml, USA; 3Center for Neuroscience and Cell
Biology, Coimbra, Portugal

Background and aims: Alzheimer's Disease (AD) heritability is esti-
mated to be around 70-80%. Yet, much of it is yet to be explained.
Studying transmission patterns in different populations may help to
understand factors contributing to the development of AD. In this
study, we aimed to analyse family history patterns in a large cohort
of Portuguese AD patients.

Methods: We collected family history from patients with AD and
cognitively healthy controls over 75. We compared the proportion
of subjects with AD depending on their family history (to assess
X-linked and Y-linked associated inheritance patterns) and on the
parents' birthplace (as a proxy of remote consanguinity). Linear re-
gressions to study the association of these variables with different
endophenotypes were performed.

Results: We included 3073 participants, 2183 cognitively healthy
controls and 890 patients with AD. Men with a mother with demen-
tia develop AD more frequently than women with a mother with de-
mentia. In female patients with a CSF-supported diagnosis of AD,
paternal history of dementia is associated with lower CSF total Tau,
but increased CSF phosphorylated Tau. People whose parents are
from the same town have higher risk of dementia. In multivariate
analysis, this proxy is associated with a lower age of onset and higher
CSF phosphorylated Tau, but higher CSF amyloid-beta42.
Conclusion: Our study gives evidence, at a population level, of X-
linked risk factors for AD. We also add evidence to remote consan-
guinity as a risk factor for AD.

Disclosure: Nothing to disclose.

Eur J Neurol. 2024;31(Suppl. 1):e16337.
https://doi.org/10.1111/ene.16337

wileyonlinelibrary.com/journal/ene
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OPR-003 | Regulation of conditioned fear memory extinction by

the orexin system in the medial prefrontal cortex

P.Yi%; M. Lin% F. Chang®

!Department of Sport Management/Aletheia University, Taiwan,
China; 2Graduate Institute of Brain and Mind Sciences/National Taiwan
University, Taiwan, China; 3Graduate Institute of Veterinary Medicine/

National Taiwan University, Taiwan, China

Background and aims: Post-traumatic stress disorder (PTSD) dis-
rupts discernment of trauma-related fear memories, causing emo-
tional distress and sleep disruptions. The orexin system, originating
from the lateral hypothalamus (LH), is implicated in fear memory re-
call post-extinction. Lesions in the medial prefrontal cortex (mPFC),
a LH downstream projection, hinder fear memory extinction. We
proposed that the LH-mPFC pathway crucially contributes to condi-
tioned fear memory extinction and modulates rapid eye movement
(REM) sleep, impacting memory processing.

Methods: Using chemogenetic technique, we selectively manipu-
lated the LH-mPFC pathway by activating or inhibiting it during ex-
tinction learning, and behavior tasks were assessed. Concurrently,
electrocorticography (EEG) measured sleep-wake states under
these manipulations.

Results: Extinction acquisition heightened activity in both the mPFC
and LH. Activating the LH-to-mPFC pathway maintained elevated
freezing levels during fear memory extinction, while silencing ini-
tially lowered freezing levels, decreasing rapidly. This manipulation
not only affected freezing expression but also influenced the forma-
tion of the extinction engram, impacting fear memory retrieval and
anxiety tasks. These findings underscore the pivotal role of the LH-
to-mPFC pathway in extinction acquisition. Pathway augmentation
induced insomnia-like features, particularly during the light period.
Conclusion: Our results suggest that the LH-to-mPFC orexinergic
projection regulates conditioned fear memory extinction and may
disrupt REM sleep, providing insights into the intricate interplay be-
tween fear regulation, memory processing, and sleep disturbances
in PTSD.

Disclosure: Nothing to disclose.

OPR-004 | Significance of plasma p-tau217 in predicting long-
term dementia risk: Insights from machine learning approaches

Z. Xiao®; X. Zhou'; Q. Zhao'; Y. Cao%; D. Ding?

Unstitute of Neurology, Huashan Hospital, Fudan University, Shanghai,
China; *Clinical Epidemiology and Biostatistics, Department of Medical
Sciences, Faculty of Medicine and Health, Orebro University, Orebro,
Sweden

Background and aims: The role of plasma biomarkers for predicting
incident dementia in the general population is still undetermined.

Methods: A total of 1857 baseline non-demented older adults with
follow-ups within 10years were included from a community-based

cohort. Consensus diagnoses of dementia and Alzheimer's dis-
ease (AD) were based on clinical criteria. The Recursive Feature
Elimination algorithm was used to select the important features
from 90 baseline candidate predictors for developing dementia
and AD prediction models. Area Under the Receiver Operating
Characteristic Curve (AUC) was used to evaluate models' perfor-

mance. Models were validated in the testing sets and subsets.

Prioritized | comtie t
Predictors performance Age

FIGURE 1 lllustration of the candidate variables and research
process.

Results: During the follow-up of 12,716 person-years, 207 par-
ticipants developed dementia (including 145 AD). The constructed
Logistic Regression, Naive Bayes, Bagged Trees, and Random Forest
models showed moderate-to-high AUCs predicting future dementia
(AUCs=0.709-0.808) in the testing sets. Age, neuropsychological
tests, and plasma p-tau217 were the prioritized variables in all mod-

els. The models also showed robustness in diverse subgroups.

FIGURE 2 The selected models and variable importance for
predicting dementia.
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Predicting dementia
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FIGURE 3 Subgroup analyses of the models for predicting
dementia.

Conclusion: Plasma p-tau217, combined with age and cognitive per-
formance, showed important values in predicting incident demen-
tia among community older adults. In the resource-limited settings,
using these variables may be convenient and cost-effective to iden-
tify participants with high risk of dementia in the general population.

Disclosure: Nothing to disclose.

OPR-005 | Autonomic dysfunction in REM sleep
behavior disorder: Heart rate variability analysis to explore
neurodegeneration

M. Figorilli*; P. Sattar®; E. Casaglial; M. Mascia®; E. Facchini?;

G. Baldazzi*; N. Mandas*; D. Pani®; P. Mattioli; L. Giorgetti’;

D. Arnaldi®; M. Puligheddu?

lDepartment of Medical Sciences and Public Health, Sleep Disorder
Research Center, University of Cagliari, Cagliari, Italy; ’MeDSP Lab,
Department of Electrical and Electronic Engineering, University

of Cagliari, Cagliari, Italy; 3MeDSP Lab, Department of Electrical
and Electronic Engineering, University of Cagliari, Cagliari, Italy;
Department of Medical Sciences and Public Health, Sleep Disorder
Research Center, University of Cagliari, Cagliari, Italy; “MeDSP Lab,
Department of Electrical and Electronic Engineering, University of
Cagliari, Cagliari, Italy; The Hadron Academy, Istituto Universitario
di Studi Superiori IUSS, Pavia, Italy; 5Department of Neuroscience,
Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health
(DI-NOGMI),Clinical Neurology, University of Genoa, Genoa, Italy;

Department of Neuroscience, Rehabilitation, Ophthalmology,
Genetics, Maternal and Child Health (DI-NOGMI), Clinical Neurology,
University of Genoa, Genoa, Italy; Neurophysiopathology Unit, IRCCS

Ospedale Policlinico San Martino, Genoa, Italy

Background and aims: Autonomic dysfunction is common along
the alpha-synucleinopathy continuum from prodromal stage (iso-
lated REM sleep behavior disorder, iRBD) to overt Parkinson's dis-
ease (PD). This study aims to investigate autonomic dysregulation
in iRBD, RBD-PD and PD patients by examining sleep-related Heart
Rate Variability (HRV) parameters.

Methods: 40 iRBD (67 + 8 y.o0., 73% males), 16 PD (67 + 10 y.o., 50%
males), 30 PD-RBD (71+8 y.0., 66% males) and 24 controls (CG,
59+10 y.o0., 46% males) subjects were enrolled from two Italian
sleep centers. A 5-min artifact-free ECG signal from N2, N3, and
REM phases was investigated for time-domain HRV analysis. Inter-
group significant differences have been assessed by nonparametric
statistical analysis, for each sleep phase separately.

Results: When comparing iRBD and CG subjects, lower HRV pa-
rameters were observed in N2 (p<0.025 for all) and REM (p<0.04
for STDNN and R20) phases. iRBD showed lower HRV also when
compared to PD-RBD in N2 (p<0.006, for STDNN, SDSD, RMSSD),
and PD in N2 (p<0.025, for STDNN, SDSD, RMSSD, pR50) and in
N3 (p<0.05, for STDNN, SDSD, RMSSD). Conversely, the PD group
showed significant reduction when compared to the CG (p<0.03), as
well as a significant increase when compared to the PD-RBD group
(p<0.05,R20 and pR20 in REM).

Conclusion: These findings suggest that the disrupted autonomic
regulation is evident in the early alpha-synucleinopathy stage during
N2 and REM sleep, even more than in overt PD. Longitudinal studies
are warranted to determine whether autonomic dysfunction in iRBD
could serve as a prognostic biomarker, aiding in the prediction of
alpha-synucleinopathy subtypes development.

Disclosure: Nothing to disclose.

Cerebrovascular diseases 1

OPR-006 | NLRP3-inflammasome inhibition reduces stroke

induced inflammation and delays infarct growth before
recanalization

M. Bellut
Department of Neurology, University Hospital Wiirzburg, Wiirzburg,

Germany

Background and aims: The NLRP3-inflammasome is a multiprotein
complex regulating the activation of the innate immune system.
NLRP3-dysregulation has been implicated in various inflammatory
and autoimmune diseases. In experimental ischemic stroke, NLRP3-
inhibition mitigated ischemia/reperfusion-injury and secondary in-

farct growth after recanalization. In the present study, we examined
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ABSTRACT

whether NLRP3-inhibition might alleviate stroke progression already
under large vessel occlusion (LVO) before recanalization.

Methods: We occluded the middle cerebral artery in C57Bl/6-mice
for up to 4hours and examined the NLRP3-mRNA expression under
LVO. In a subsequent experiment, C57BI/6-mice were prophylacti-
cally or therapeutically (after 1h and 2 h of vessel occlusion) treated
with the NLRP3-inflammasome inhibitor MCC950. We then as-
sessed stroke volumes, the NeuroScore, IL1b-levels (immunoblot)
and blood-brain-barrier (BBB) integrity (albumin extravasation).
Results: We detected a 5-10-fold upregulation of NLRP3-mRNA
expression already under LVO (n=10/group). Its inhibition re-
duced stroke sizes significantly [vehicle/prophylactic/MCC950(1 h)/
MCC950(2 h)-treatment: 67.4+16.4mL/37.2+10.2mL/42.9+8.4m
L/49.1mL+12.1mL] (n=9/group). Consequently, the IL1b-release
decreased cortically by 20% (n=9/group) while the integrity of the
BBB and the NeuroScore (n=9/group) improved significantly. We
observed these improvements in both the prophylactic and thera-
peutic settings.
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NLRP3 inhibition reduces infarct volume after prophylactic (MCC950
0h) and delayed treatment, 1h (MCC950 1h) and 2h (MCC950 2h)
post stroke onset.

Conclusion: As main finding we show that blocking of NLRP3 miti-
gates cerebral inflammation and infarct growth already under LVO
and partly preserves the ischaemic penumbra, “buying time” before
recanalization. This may have a major clinical impact in the future

since infarct progression under LVO is a major caveat for an unfa-
vourable clinical outcome despite successful recanalization.

Disclosure: Nothing to disclose.

OPR-007 | Antiplatelets in emergent carotid stenting after
intravenous thrombolysis: A multicenter retrospective matched

analysis

F. Cold'; A. Alexandre®; F. Arba?; L. Scarcia®; A. Falcou®;

M. Ruggiero®; M. Piano®; A. Zini’; G. Bigliardi®; A. Broccolinit
policlinico Universitario Agostino Gemelli, Rome, Italy; ?Careggi
University Hospital, Firenze, Italy; *Henri-Mondor University Hospital,
Créteil, France; *Clinica ospedaliero-universitaria Policlinico Umberto I,
Rome, Italy; SAUSL Romagna - Sede Cesena, Neurology, Cesena, Italy;
%Niguarda, Neurology, Milan, Italy; ’Ospedale MAGGIORE Bologna,
Bologna, Italy; 8Stroke Unit, Ospedale Civile di Baggiovara, Modena, Italy

Background and aims: Mechanical thrombectomy (MT) with emer-
gent carotid stenting (eCAS) is beneficial in patients with tandem
occlusion (TO). Our aim was to address safety and efficacy of dif-
ferent intra-procedural antiplatelet regimens in patients undergoing
eCAS after intravenous thrombolysis (IVT) and define predictors of
parenchymal hemorrhage (PH).

Methods: The databases of 17 European stroke centers were
screened for consecutive patients with TO who received MT with
eCAS. Intra-procedural antiplatelet therapy was categorized in: (1)
low intensity regimen, (2) high intensity regimen, and (3) high inten-
sity regimen followed by i.v. Glycoprotein IlIb/Illa inhibitors (GPI)
infusion. Propensity score matching (PSM) was used to estimate dif-
ferences in outcome between treatment groups. Outcome measure
included the occurrence of PH type 2 and type 1 and the 90-day
mRS score 0-2.

Results: 621 patients were collected, 48.5% received IVT. After
PSM there was no significant difference between IVT and non-IVT
patients under different antiplatelet regimens concerning rates of
PH type 2 and type 1. Subgroup analysis showed increased rate of
PH type 2 in IVT patients receiving high intensity regimen plus GPI
maintenance, but without difference in clinical outcome. In multivar-
iate analysis, presence of atrial fibrillation (OR 4.089, 95% CI 1.759-
9.508), high intensity antiplatelet regimen with GPI maintenance (OR
2.364,95% Cl 1.086-5.147) and stent thrombosis (OR 2.631, 95% Cl
1.160-5.970) were predictors of PH type 2.

Table 1: Effect of IVT on outcome measures after PSM of patients from the entire cohort

VT (n=222) Noo-TVT (n=121) p value =

Parenchymal hemoethage type 2. mamber ol (V)
Farenchymal hemoerhage type 1, smbertotal (%) 1 ]
Exuncranial bheeding. number ol %) 12222 (341%)

T
a8
013

Sient thromeos i number ol (%) WA 01%) ¥ %) 0330

mTICH sore 2b-, namber/tal (%) IST21T (36.18%) 14219 (BLIEN) 0474

mKS soore 0-2, mumbertowal (%) 131201 (85.17%) 104188 (35.11%) a4y

90-day mortality, nursbes total (%) 22201 (10.95%) 518K (1230%) 0818
IVT = intravenous thrombolysis; PSM = prop score matching, mTICI = modificd Treatment In Cercbral
Infarction; mRS = modified Rankin Scale. * statistical signi was d st p< 0.05
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Table 1: Crutesme mrasures afier PS8 of VT and nos-1VT patients under different intra-procedural sntiplatelot regimens,
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PSM ~ prupensity scxee matching: IVT = intravenuus throstulysinc APT = antiplascles; miTICT = mustified Treatment In Cerehral hadsrio, mRS -
madified Rankin Scals; * Statistical significance was conicornd o p < 005

Table 3. Multivarkate logistic regression analysis for prediciors of PH type 2

OR 95% C1 p value®

Hypertension 1.588 0787 - 3203 0196
Adrinl fibrillation 4.08% L7539 - 9.508 .01
Diabetes 1300 0570 - 2.016 [ E1x}
Antiplateiet regimen for eCAS =

High intensity 1.938 0773 - 4862 283

High intensity < GPl maintenmnce 1364 LORS - 5.147 0030
Antiplatelet regimen after eCAS ***

SAPT 0428 009l - 2006 0nm3

DAPT onT 0061 - 0.770 LTE]
Stent thrombosis a3 L1608 - 5.970 0021

PH = parenchymal hemorrhage, OR = odds ratio; Cl = confidence inlerval, cCAS = emergent carotid stenting; GPT =
Gilycoprotein 1111 inhibitors; SAPT = single antiplatelet therapy; DAPT = dual antiplatelet thempy, * Statistical
significance was considered at p < 0.05; ** = Cocfficients are relative to low intensity regimen; *** = Cocfficients are
relative to no antiplatelet theragpry.

Conclusion: Different intra-procedural antiplatelet regimens for
eCAS are safe after IVT. Increased risk of PH type 2 is associated
with use of intra-procedural GPl maintenance in IVT patients and
presence of atrial fibrillation.

Disclosure: Nothing to disclose.

OPR-008 | Stroke recurrence and overall mortality in CPAP
treated post-stroke obstructive sleep apnea patients

J. Suusgaardl; A. Westz; L. Ponsaingl; H. Iversenz; P. Jennum?

Danish Center for Sleep Medicine, Department of Clinical
Neurophysiology, Copenhagen University Hospital, Rigshospitalet,
Denmark; 2Department of Neurology, Cerebrovascular Research Center
Rigshospitalet, Copenhagen University Hospital, Rigshospitalet, Denmark

Background and aims: Obstructive sleep apnea (OSA) is strongly
associated with stroke development and is identified in up to 70%
of stroke patients. It is unclear whether treatment with continuous
positive airway pressure (CPAP) reduces re-stroke risk or mortality
among post-stroke patients. Previous studies examining the impact
of CPAP on mortality in post-stroke patients have either had limited
follow-up periods or involved small sample sizes.

Methods: We conducted a retrospective cohort study using data
from the Danish National Patient Registry covering the period
from 2003 to 2016, involving 1821 patients diagnosed with sleep-
disordered breathing (SDB) and a prior ischemic stroke or transient
ischemic attack (TIA). Patients were categorized into three groups:
CPAP adherent, CPAP non-adherent and no CPAP treatment. By

utilizing Cox hazard regression, we assessed the risk of recurrent

stroke or TIA and overall mortality among these groups over a 5-
year follow-up period.

Results: CPAP treatment improved survival rate in patients catego-
rized as adherent compared to patients with no CPAP treatment
(hazard ratio: 0.62; 95% Cl: 0.50-0.76; p<0.001). This effect per-
sisted after adjusting for age, sex, and pre-existing comorbidities
within 3years (the Quan updated Charlson Comorbidity Index).
There was no observed reduction in the risk of recurrent stroke/TIA
between the CPAP groups.

Conclusion: In this large, registry-based study, we found that CPAP-
adherence reduced the overall mortality in post-stroke/TIA patients
with SDB. CPAP treatment did not seem to affect the risk of re-
stroke/TIA during the 5years of follow-up.

Disclosure: Nothing to disclose.

OPR-009 | Argatroban for ischemic stroke with early
neurological deterioration: A meta-analysis of randomized
controlled trials

|. Barros Andradel; V. Morbachz; V. Kendi Tsuchiya Sanog; V. Maia
Arca*: A. de Oliveira Macena L6bo’; A. Menegaz de Almeida®; F.
Cezar Aquino de Moraes’; L. Henrique Geraldo®

Faculdade Santo Agostinho De Vitéria Da Conquista, Bahia, Brazil;
?Feevale University, Novo Hamburgo, Brazil; SFederal University of
Acre, Rio Branco, Brazil; *Neurology Department - Hospital da Clinicas
UFPE, Recife, Brazil; SFederal University of Pernambuco, Recife, Brazil;
SFederal University of Mato Grosso, Sinop, Brazil; ’Federal University
of Para, Belém, Brazil; éDepartment of Neurology, New York University
Grossman School of Medicine, New York, USA

Background and aims: The presence of early neurological dete-
rioration in acute ischemic stroke (AIS) underscores the urgent and
intricate nature of managing this medical condition. Currently, arga-
troban is under investigation as a potential combination treatment,
but there still a lack of evidence for its efficacy. Consequently, it be-
comes imperative to ascertain whether this compound contributes
to improvement in neurological function following AlS.

Methods: We systematically searched databases (PubMed, Embase,
Web of Science, and Cochrane) until January 10, 2024. Odds ratio
(OR) and mean differences (MDs) with 95% confidence intervals (Cls)
were calculated using a random-effects model. Heterogeneity was
assessed using 12 statistics. The statistical analysis was performed
using R software, version 4.3.1.

Results: A total of 9 studies and 2043 patients were included. As
compared to the control group, Argatroban treated patients exhib-
ited significantly improved NIHSS score at 7- and 90-days post stroke
(MD -0.8315, 95% Cl -1.418 to -0.2449, p=0.005; MD -0.3903,
95% Cl -1.9313 to 1.1506, p=0.62) respectively. Argatroban treat-

ment reduced the occurrence of parenchymal hematoma (PH). There
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were no significant changes in the Modified Rankin Score (mRS) and
symptomatic intracranial hemorrhage (sICH) occurrence in patients
treated with Argatroban when compared to placebo group. Finally,
patients on the placebo group had a significantly improved modified
Barthel Index (mBI).

Mean Difference
Study Total Total Weight MD 95% C1 IV, Random, 5% CI
Barredo, 2017 58 27 0.2% 48500 [-16.9681; 7.2681]
Liu, 2020 30 30 25% 44500 |[-8.0720 -0.8280] S
Wu, 2021 50 50 591% 09600 |[-1.1153 -0.8047]
W, 2022 az a2 3822% 03700 [-D.9550; 02150]

Total (85% CI) 221 189 100.0% -0.8315 [-1.4187; -0.2449]
Helerogensty: Tau® = 0.1454; Ch* = T.68, df = 3 (P = 005} I" = 61%
Test for overnll effect: 2 = -2 78 (P = 0.005) 1510 5 0 5 10 15

Favors Favars N 0

A forest plot of the change in the National Institutes of Health Stroke
Scale (NIHSS) outcome of 7 days.

Argatroban Control Odids Ratio
Study Events Total Events Total Waight OR 95%Cl  MH. Random, 95% Ci
Chen, 2023 1 383 3 307 410% 034 (004 337 —F—
LLas Monbir, 2004 1 n? o 54 20.8% 140 |0.08;3501]
Zhang, 2024 1 nr 2 272 AN 043[4 4.74)
Toual {95% CI) 3 M7 S 723 100.0% 050 (042 247)
Heliroganoty: Tai = 0 ChF = 052 df = 2 (P = 077) F = D%
Test for overal uffect: Z = -0 83 (P = 0. 354400) 01 061 2 10

Favars Argatroban - Faviors Non-Argatroban

A forest plot of the change in the Parenchymal Hematoma (PH)

outcome.
Mean Difference
Study Total Total Weight Mo s%Ccl IV, Random, 95% CI
Liu, 2020 E 30 19.5% B.00DD [ 3.4553; 12.5447)
Sang, 2004 6 (54 15.8% 2.7000 [-4.2654; 8 6654]
Wang, 2018 40 40 224% 0 8200 [-3.1018; 1 4616]
Wu, 2022 82 a2 227% 122800 [10.3207; 14.1703]

Zhang, 2024 02 07 19.6% 44600 [ 0.0004; B8.9196]

Total (85% C1) 550 536 100.0% 54580 [ 0.6348; 10.2830]
Hoterogenalty: Tou’ =26 7078 Ch’ = 76.02 df= 4 (P < 0.01); ' = 98%
Test for overall etlect 2= 222 [P = 0.027) Kl
Favors A

A forest plot of the modified Barthel Index (mBl) outcome.

Conclusion: Among these patients, treatment with argatroban plus
drug improve NIHSS scores, most prominently at 7days. These re-
sults demonstrate a benefit of Argatroban on reducing neurological
deficits on AIS patients subject to thrombolytic therapy without in-
creasing the risk of sICH.

Disclosure: The authors declare that they have no disclosure.

OPR-010 | Increased apnea-hypopnea index and elevated
hypoxic burden are associated with atrial fibrillation in ischemic

stroke

X. Yang?; J. Lippert?; I. Filchenko; S. Baillieul; C. Bernasconi’;

S. Bauer-Gambellil; A. Brill%; D. Seiffge!; T. Reichlin®; M. Arnold;
M. Schmidt®; C. Bassetti’

!Department of Neurology, Inselspital, Bern University Hospital,
University of Bern, Bern, Switzerland; 2Grenoble Alpes University, HP2
Laboratory, INSERM U1300 and Grenoble Alpes University Hospital,
Grenoble, France; *Department of Pulmonary Medicine, Allergology
and Clinical Immunology, Inselspital, Bern University Hospital,
University of Bern, Bern, Switzerland; 4De,oartment of Cardiology,
Inselspital, Bern University Hospital, University of Bern, Bern,

Switzerland

Background and aims: Sleep apnea (SA) increases the risk of cardio-
vascular disorders (CVD). SA is highly prevalent in stroke and is asso-
ciated with an increased prevalence of atrial fibrillation (AF). Which
markers of SA, the apnea-hypopnea index (AHI) or the hypoxic bur-
den (HB), better predict AF in stroke, remains unknown.

Methods: This cross-sectional analysis utilized data from the Bernese
Sleep & Stroke Cohort, an integral component of the Swiss Stroke
Registry. During acute hospitalization, patients underwent respira-
tory polygraphy, leading to dichotomization into AHI+/ AHI- groups
using a 20/h threshold. Further classification into HB+/HB- groups
occurred with the 75% percentile as the threshold. Multivariate lo-
gistic regression assessed the associations between distinct com-
binations of HB and AHI (HB+/AHI+, AHI+/HB-, and HB+/AHI-)
in comparison to HB-/AHI- on prevalent AF, adjusting for various
confounders.

Results: In the analysis of 1010 patients (mean age 66y, 62% males),
AF was diagnosed in 197 (20%) patients. HB+ was present in 254
(25%) patients, and AHI+ was present in 360 (36%) patients. The
HB-+/AHI+, AHI+/HB-, HB+/AHI-, and HB-/AHI- groups consti-
tuted 20%, 16%, 5%, and 59% of the total, respectively. Compared
to the HB-/AHI- group, the HB+/AHI+ group was independently
associated with prevalent AF (adjusted OR: 1.68; 95% Cl: 1.10-2.55).
No significant difference was observed in AHI+/HB- and HB+/
AHI- groups.
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FIGURE 1 Adjusted Odds Ratios for prevalent AF across distinct
combinations of HB and AHI (HB+/AHI+, HB+/AHI-, and AHI+/
HB-), in comparison to the baseline group HB-/AHI-

WOIRRL  RHWWB.  WBWARL  ARGWBY  Tom P e

(N=gaT) (n=188) {n=13) {ne201) {n=1010)
Demographics
Age (mean. sd) 03200 e 930 TaaT 00050 00.118 (14.300) <0.001
{15.070) (12.028) (10.312) (12.158)
Sax (Male) 310 (53.4%) 119 {T4.8%) 32 (80.4%) 158 (T7.0%) 020 (02.0%) <0.001
BMI 28207 (AO01)  ITARY (S441) 20042 (4847) 28070 20388 (11.383) <0001
(23807
Smglang 157 (20.9%) 7 (3IW) 11 (20.8%) 58 (28.0%) 203 (20.0M) 0822
Sleep leatures
Ak 7122 [4.008) 1387 12870(5.012) 4877 (18.194) 18034 (18.010) <0000
(11.283)
[= <] B.024 (5 484) 27124 18242 41473 18180 (17 345} <0001
ey (10.7e8) (19.087)
AHIZION © ([00%) 3 (38.8%) 0(0.0%) 157 (7B1%) 220 (21.0%) <0001
CAl 6835(1307) S517T({B387) 0740 (1208) 10.707 3.403 (8.067) <0001
(13.580)
CAla&h 11 (1.8%) 50 (35.2%) 0{0.0%) 101 {50 2%) 188 {18.7%) <0.001
[=-11 4 [0.7%) 13 (8.2%) 0(0.0%) 28 (1310%) 45 (4.5%) <0001
StrokeTIA features
MIHES 2553 (3013) 3.330 (3.804) 2421 (2828) A0TH{ATIO} 2073 (4074) =0.001
&t samAawon
CE R (17.3%) 31 (20.1%) B{17.9%) 56 (20.9%) w8 (17.3%) 002
Supratentorial 454 (B1.2%) 135 (B5.8%) 30 (78.0%) 174{B0.2%)  BOZ{BIOW) o001
infratentorial 120 (23.1%) 20(13.2%) 12 (24.0%) 23(11.8%) 184 (19.3%) <0.001
Event type
Ischamic Stroke 538 (90.1%) 148 (D1 8%) 43 (62 5%) 188 (025%) 919 (01.0%) 0702
Tia 50 (0.9%) 13 (B 2%) 4 (7 5%) 15 (7.5%) 01 (0.0%)
Cerebro-cardiovascular Rick factors
Hypreterson 330 (S8 8%} 17T (TI0%) 48 (p8.8%) 170 (B4 0%) 072 (08.5%) <0.001
Diabetes 83 (120%) E(1ETR) 11 (208%) 54 20.0%) 1T (ITA%) <0.001
Dyshgndera 305 (98.3%) 124 (TEO%) 30 (Tiew) 188 (TE8%) TIT (T1.0%) 2001
Atriad Sbrillsbon 88 (147%) 38 (23.0%) 12 (E2.0%) &0 (20.4%) TET (18.5%) = 0.001

TABLE 1 Baseline characteristics between HB-/AHI-, AHI+/HB-,
HB+/AHI-, AHI+/HB+ groups.

Conclusion: In stroke, an elevated HB with an increased AHI, rather
than either SA measures in isolation, is associated with a higher
prevalent of AF. These findings underscore the potential of both
markers in enhancing risk stratification for CVD.

Science

Disclosure:  Swiss  National

#320030_149752.

Foundation  grant
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OPR-011 | Compensated hypogonadism identified in males with
cluster headache: A prospective case-controlled study

A. Petersen®; D. Kristensen?; C. Westgate®; T. Folkmann-Hansen?;
N. Lund®; M. Barloese®: M. Sﬂborgl; A. Snoer?; T. Johannsen*;

H. Frederiksen®: A. Juul* R. Jensen®

1Department of Neurology, Danish Headache Center, University

of Copenhagen, Rigshospitalet-Glostrup, Glostrup, Denmark;
2Department of Science and Environment, Roskilde University,
Denmark; 3Department of Clinical Physiology and Nuclear Medicine,
Centre for Functional and Diagnostic Imaging and Research, University
of Copenhagen, Hvidovre Hospital, Hvidovre, Denmark; 4Department
of Growth and Reproduction, Copenhagen University Hospital -

Rigshospitalet, Copenhagen, Denmark

Background and aims: Androgens have been hypothesized to be in-
volved in the pathophysiology of cluster headache due to the male
predominance, but whether androgens are altered in patients with
cluster headache remains unclear.

Methods: We performed a prospective, case-controlled study in
adult males with cluster headache. Sera were measured for hormones
including testosterone, luteinizing hormone (LH), and sex hormone-
binding globulin in 60 participants with episodic cluster headache
(during a bout and in remission), 60 participants with chronic cluster
headache, and 60 age- and sex-matched healthy controls. Free tes-
tosterone (fT) was calculated according to the Vermeulen equation.
Shared genetic risk variants were assessed between cluster head-
ache and testosterone concentrations.

Results: The mean fT/LH ratio was reduced by 35% (95% Cl: 21%-
47%, p<0.0001) in patients with chronic cluster headache and by
24% (95% Cl: 9%-37%, p=0.004) in patients with episodic cluster
headache compared to controls after adjusting for age, sleep dura-
tion, and use of acute medication. Androgen concentrations did not
differ between bouts and remissions. Furthermore, a shared genetic
risk allele, rs112572874 (located in the intron of the microtubule as-
sociated protein tau (MAPT)), between fT and cluster headache was
identified.
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Violin plot of free testosterone/luteinizing hormone (fT/LH) -ratio in
serum in participants with different types of cluster headache and in

healthy, sex- and age- matched controls.
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Linear regression of the free testosterone/luteinizing hormone (fT/

LH) -ratio in serum as a function of age.
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Shared genetic risk variants of cluster headache and serum free tes-

tosterone concentration.

Conclusion: Our results demonstrate that the male endocrine sys-
tem is altered in patients with cluster headache to a state of compen-
sated hypogonadism, and this is not an epiphenomenon associated
with sleep or the use of acute medication. Together with the identi-
fied shared genetic risk allele, this may suggest a pathophysiological
link between cluster headache and fT.

Disclosure: Nothing to disclose.

OPR-012 | Cluster tics in cluster headache: A cross-sectional
and controlled study

M. Carney’; S. Maarbjerg?; M. Sgborg®; N. Lund?; J. Worm®;

L. Bendtsen; R. Jensen®; A. Petersen

Department of Neurology, Danish Headache Center, University of
Copenhagen, Rigshospitalet-Glostrup, Glostrup, Denmark

Background and aims: This explorative study aimed to investigate
the lifetime prevalence of cluster tics in patients with cluster head-
ache, characterize cluster tics, including identifying possible asso-
ciations to different clinical characteristics, and further investigate
specific traits associated with cluster tics compared to trigeminal
neuralgia.

Methods: A total of 424 patients with cluster headache were in-
cluded in this controlled cross-sectional cohort study based on a
semi-structured interview. The comparator cohort consisted of
576 patients diagnosed with trigeminal neuralgia, who had previ-
ously participated in a standardized, purpose-built, semi-structured
interview.

Results: Cluster tics were reported in 200 out of 424 (47%) of pa-
tients with cluster headache. The odds of experiencing cluster tics
were higher for males compared to females (OR: 1.93, 95% Cl: 1.27-
2.96,p=0.002), and for patients with chronic cluster headache com-
pared to patients with episodic cluster headache (OR: 1.74, 95% ClI:
1.15-2.62, p=0.008). We found that cluster tics presented as orbital
pain in 70% of patients, and that, in comparison to trigeminal neural-
gia paroxysms, the odds of a paroxysm being a cluster tic was low if
the attack was triggerable (OR: 0.02, 95% Cl: 0.01-0.04, p < 2e-16).

Odds ratio, 5% Confidence
interval and P-value
imnbec o e aret 3t

—~ f{:lm headache ;l'ﬁwinﬂ Peuraigia

Ophthalmic Division: 34 % Ophihalmic Division: 31 %

4 i F e T e e
[l -w ol i | 5% | A 33% OROI0CHOSS- 142P+0815
f

Series of fics: 43 % Serles of parorysms: 76% | O 0.32.C1-0 10~ .50, P « 00001

I Pain triggered. 17 % Pain wriggened : 92 % Ot 0.02, €L O.01=0.04, P = 29

Odds ratios (OR) for having been diagnosed with trigeminal neu-
ralgia (TN) prior to interview when presenting with specific attack
traits, adjusted for age and sex.

Conclusion: The lifetime prevalence of cluster tics in patients with
cluster headache was 47%. The cluster tics were associated with the
chronic cluster headache, and in contrast to the paroxysms in TN,
cluster tics were associated to male sex, often had an orbital location
of pain and were non-serial and non-triggerable.

Disclosure: Nothing to disclose.
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OPR-013 | Vascular compression in trigeminal neuralgia

discloses trigeminal root somatotopic organization

G. De Stefano!; D. Litewczuk®; E. Ripiccini S. Maarbjerg®; G. Di
Pietro®; P. Falco®; C. Leonel; E. Galosil; A. Truini; G. Di Stefano?
!Department of Human Neuroscience, Sapienza University of Rome,
Italy; ?Advanced Quantum Architecture Laboratory, Swiss Federal
Institute of Technology of Lausanne, Switzerland; 3Danish Headache

Center, Rigshospitalet, Glostrup, Denmark

Background and aims: In Trigeminal Neuralgia pain is localized in the
distribution of one or more branches of the trigeminal nerve. A hall-
mark of TN is the presence of discrete skin areas able to trigger pain
attacks when touched. In classical TN, trigeminal reflexes are normal
but it is possible to recognize a vascular compression with morpho-
logical changes of trigeminal nerve root.

Methods: We enrolled 53 patients with clinically defined TN, normal
trigeminal reflexes testing, and evidence of neurovascular compres-
sion at 3-Tesla MRI. From MRI images we measured the polar coor-
dinates of the impacting vessel on the trigeminal root circumference
and then correlate it with pain distribution, trigger zones and laten-
cies of the early components of the trigeminal reflexes.

Results: Pain in V1, V2 and V3 is associated, respectively, with
vascular compression in the medial, superior and lateral aspect of
the nerve (p<0.05). Cutaneous trigger zones are associated with
corresponding region of the circumference (p <0.05). Increased la-
tency of the R1 component of the blink reflex is associated with
medial compression, while increased latency of the SP1 compo-
nent of the masseter inhibitory reflex is associated with inferome-
dial compression when the reflex is evoked from the infraorbital
nerve, and with lateral compression when it is evoked from the

mental nerve (p <0.05).

Relative frequency of location of neurovascular compression along
the root circumference as derived by MRI data of TN patients with
pain limited to one trigeminal division, V1 (left), V2 (middle) or V3
(right).

Relative frequency of location of neurovascular compression along the
root circumference as derived by MRI data of TN patients reporting as

trigger zones the forehead (left), the cheek (middle) or the jaw (right).

Mean latency of the early component of the trigeminal reflexes in
patients with MRI evidence of neurovascular compression along a
given zone of the trigeminal root. Reflexes were evoked from V1
(left), V2 (middle) and V3 (right).

Conclusion: Our study showing that pain distribution, trigger zones and
increased latencies of the early components of the trigeminal reflexes
are correlated with specific sites of neurovascular compression along
trigeminal root circumference discloses its somatotopic organization.

Disclosure: Nothing to disclose.

OPR-014 | Endogenous pain control mechanisms during the
migraine cycle and in chronic migraine with/without medication

overuse

G. Cosentino®; E. Antoniazzi%; C. Cavigioli%; E. Guaschino?;

N. Ghiotto?; G. Sances®; R. De Icco; M. Todisco?; C. Tassorellit
1RCCS Mondino Foundation, University of Pavia, Italy; 2IRCCS
Mondino Foundation, Pavia, Italy; 3Headache Science &

Neurorehabilitation Center, Pavia, Italy

Background and aims: The offset analgesia (OA) phenomenon re-
fers to the disproportionately large decrease in the perceived pain
following a slight decrease in intensity of a noxious warm stimulus.
This is considered as expression of activation of the endogenous
pain-modulation system, whose dysfunction is could be involved in
the pathophysiology of episodic migraine (EM) and chronic migraine
(CM) with or without medication overuse (MO).

Methods: We enrolled 67 subjects with EM (in different phases of
the migraine cycle), 30 patients with CM with/without MO, and 30
healthy controls. All subjects underwent an experimental paradigm
consisting of 3 stimulus offset trials (OT) and 3 constant tempera-
ture trials (CT) at the level of the supraorbital region. Visual analogue
scale (VAS) values were recorded during the OT and CT.

Results: Interictal EM patients and CM patients with MO did not
show the OA phenomenon. A paradoxical pronociceptive facilitation
during the offset trial was observed in the CM group without MO
and in the preictal and ictal EM subjects. The OA phenomenon was
restored in in the postictal phase. Only in patients with CM with MO
we observed lack of adaptation to pain during the CT. The magnitude
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of VAS changes during the offset trials negatively correlated with
scores at 12-item Allodynia Symptom Checklist, migraine disability
assessment (MIDAS), and depression section of the Hospital Anxiety
and Depression Scale (HADS).

Conclusion: A dysfunction in the endogenous pain-modulation sys-
tem may play a role in the recurrence of migraine attacks and in the
process of migraine transformation from episodic to chronic pattern.

Disclosure: none.

OPR-015 | Cortical inflammation in migraine measured with
quantitative magnetic resonance imaging: A REFORM study

R. Christensen’; H. Ashina®; H. Al-Khazali'; M. Pineda%;

R. Rahmanzadeh?; N. Hadjikhani®; C. Granziera?; F. Amin'; M. Ashina®
IDepartment of Neurology, Danish Headache Center, Copenhagen
University Hospital - Rigshospitalet, Copenhagen, Denmark;
Translational Imaging in Neurology (ThINk) Basel, Department of
Biomedical Engineering, Faculty of Medicine, University Hospital Basel
and University of Basel, Basel, Switzerland; >Gillberg Neuropsychiatry
Centre, Institute of Neuroscience and Physiology, Sahlgrenska

Academy, Gothenburg, Sweden

Background and aims: We aimed to investigate cortical inflamma-
tion using a novel quantitative, multimodal magnetic resonance im-
aging (MRI) technique in adult participants with migraine compared
to age- and gender-matched healthy controls.

Methods: Participants underwent a single MRI session. Cortical
quantitative T2 (qT2), quantitative T1 (qT1), and ADC values, consid-
ered surrogate markers of neuroinflammation, were measured in the
cortical ribbon and compared between participants with migraine
(with and without aura) and healthy controls. A general linear model
was used with a vertex-wise threshold of p<0.05 and a cluster-wise
threshold of p<0.05, adjusted for age and gender.

Results: A total of 296 participants with migraine (103 with aura and
180 with chronic migraine) and 155 age and gender matched healthy
controls were included in the analysis. Participants with migraine had
increased ¢T2 in the left occipital cortex compared to healthy controls
(p<0.0001). In participants with migraine with aura, the increased
qT2 was more widespread and located bilaterally in the occipital cor-
tices compared to healthy controls (left, p <0.0001; right, p=0.004).
Exploratory analysis revealed higher ADC values within the T2 clus-
ters in participants with migraine with aura than in controls (p=0.01).
No significant differences were observed in qT1 values between the
two groups.

Conclusion: Cortical inflammation is more prevalent in migraine with
aura than in migraine without aura. The increased T2 values in the oc-
cipital cortices of participants with migraine with aura are likely extra-
cellular edema, as suggested by the concomitant ADC increase. These
results support the importance of cortical inflammation in migraine
pathogenesis, particularly in migraine with aura.

Visual abstract.
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Disclosure: The study was funded by the Lundbeck Foundation
Professor Grant (R310-2018-3711). Funding sources had no influ-
ence on study design, patient inclusion, or data interpretation. H.A.
reports personal fees from Teva, outside of the submitted work. C.G.
is supported by: The University Hospital Basel (USB), as the employer
of Cristina Granziera has received the following fees, which were
used exclusively for research support: (i) advisory board and consul-
tancy fees from Actelion, Novartis, Sanofi-Genzyme, Jannsen, and F.
Hoffmann-La Roche; (ii) speaker fees from Biogen, F. Hoffmann-La
Roche, Novartis, Jannsen, and Genzyme-Sanofi; (iii) research sup-
port by F. Hoffmann-La Roche. F.M.A. has received personal fees
from Pfizer, Teva, Lundbeck, Novartis, Eli Lilly, outside of the sub-
mitted work. M.A. is a consultant, speaker, or scientific advisor for
AbbVie, Allergan, Amgen, Eli Lilly, Lundbeck, Novartis, and Teva
and a primary investigator for ongoing AbbVie/Allergan, Amgen, Eli
Lilly, Lundbeck, Novartis, and Teva trials. Messoud Ashina has no
ownership interest and does not own stocks of any pharmaceutical
company. Messoud Ashina serves as associate editor of Cephalalgia,
associate editor of the Journal of Headache and Pain, and associate
editor of Brain. R.C., H.M.A,, M.O-P,, R.R., and N.H. report no rel-
evant conflicts of interest.
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OPR-016 | Peripherin: A novel early diagnostic and prognostic
biomarker in Amyotrophic Lateral Sclerosis

A. Bombaci; G. De Marco; F. Casale; G. Fuda; P. Salamone;
G. Marchese; A. Calvo; A. Chio
“Rita Levi Montalcini” Department of Neuroscience, University of Turin,

Turin, Italy

Background and aims: motor neuron diseases (MND) are complex
and heterogeneous neurodegenerative diseases. Biomarkers could
help in early diagnosis, in defining patients' prognosis, and stratifi-
cation. The most studied and promising biomarkers are neurofila-
ments (Nfs). A particular type of Nfs is peripherin, mainly expressed
in neurons of the peripheral nervous system. There are no studies in
literature led in humans evaluating peripherin in plasma.

Methods: sandwich-ELISA was used to quantify plasma peripherin
from 120 ALS MND (including 12 ALS/FTD and 10 PLS), 9 HSP,
46 MND-mimics (including myelopathy, radiculopathy, axonal neu-
ropathies, Hirayama disease, IBM, benign fasciculation syndrome,
functional syndrome, myasthenia, post-polio syndrome) and 38
healthy-controls (HCs). Plasma was collected at the time of diagno-
sis or some months earlier. 46 ALS were evaluated longitudinally.
ALSFRSr, MRC, spirometry, genetic tests, disease progression rate
(PR), blood examinations, neuropsychological tests were performed.
We analysed data using Kruskal-Wallis, ANCOVA and Cox regres-
sion analysis.

Results: peripherin plasma levels is different between groups
(p<0.0001); Bonferroni's correction shows higher levels of pe-
ripherin in MND compared to MND-mimics and HCs. Comparing
ALS with PLS and HSP peripherin resulted to be higher (p <0.001).
Differences are confirmed co-variating for age and sex. ROC curve
shows a good capability of peripherin to discriminate MND from
MND mimics (AUC=0.79).
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Peripherin levels in MND, MND-mimics and healthy controls.

Conclusion: peripherin plasma levels result to be increased in MND
(in particular in classic ALS) compared to MND mimics since the early
phases of the disease. Further multicentre studies, testing together
other fluid biomarkers, are needed to better explain role of periph-
erin in diagnosis and prognosis in MND.

Disclosure: Nothing to disclose.

OPR-017 | Rate of change in upper and lower motor neuron
burden is associated with survival and in amyotrophic lateral
sclerosis

A. Maranzano’; F. Gentile?; A. Doretti’; E. Colombo®; A. Wall®;

V. Patisso®; A. De Lorenzo®; C. Gendarini®; C. Cinnante*; C. Morelli®;
S. Messinal; M. Treddenti®; V. Silani'; F. Verde®; N. Ticozzi!
IDepartment of Neurology and Laboratory of Neuroscience, IRCCS
Istituto Auxologico Italiano, Milan, Italy; 2JRCCS Ospedale San

Raffaele, Division of Genetics and Cell Biology, Milan, Italy; 3Neurology
Residency Program, Universita degli Studi di Milano, Milan, Italy;
“4Section of Neuroradiology, Department of Radiology and Diagnostic

Imaging, IRCCS Istituto Auxologico Italiano, Milan, Italy

Background and aims: The role of upper (UMN) and lower motor
neuron (LMN) involvement in amyotrophic lateral sclerosis (ALS)
has been extensively studied in relation to clinical phenotype and
survival. Conversely, it is not known whether the rate of change in
UMN (AUMN) and LMN (ALMN) signs provides useful information
on ALS evolution.

Methods: A retrospective inpatient cohort of 1000 ALS patients was
evaluated. Burden of UMN and LMN signs was assessed using the
Penn Upper Motor Neuron Score and Lower Motor Neuron Score,
respectively. The time interval between symptom onset and first
evaluation was used to quantify AUMN and ALMN values. Survival,
time from symptom onset to percutaneous endoscopic gastrostomy
(PEG), and to non-invasive ventilation (NIV) were used as outcome
measures. For a subset of patients, we compute the ENCALS survival
model.

Results: AUMN and ALMN values are negatively associated with
survival (AUMN: HR=1.30; ALMN: HR=4.22) time to PEG (AUMN:
HR=1.34; ALMN: HR=4.46) and time to NIV (AUMN: HR=1.23;
ALMN: HR=5.0). A cut-off value of 0.195 for ALMN was identi-
fied to predict patients with estimated short vs. prolonged survival.
ENCALS groups characterized by shorter survival were significantly
associated with higher AUMN and ALMN scores when compared to

those with longer survival.

ExalB) 95,0% Infsriar O 95,0% superior €1 pyalus.

Age atanset. 1,039 1,028 1,05 =001
Sita of nset, 1136 0,871 1482 0,348
aF5 ] 1221 1675 <001
C90rT72 hexanuglentide, 0374 0,247 0,567 <001

_uxpangion
RoC In PUMNS 1016 0,936 1102 0,707
mh\LMHS 2,537 L7391 3594 <001




12 of 81

ABSTRACT

Multivariate Cox regression investigating the effect of RoC in LMNS
and PUMNS after adjusting for variables that are known to be as-

sociated with survival in ALS.
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ROC curve illustrating the reliability of variable RoC in LMNS in pre-
dicting patients with short (survival <36 months) vs. prolonged (sur-

vival >36 months) survival.

RoC in PUMNS

RoC in LMNS

PUMNS

Distribution of RoC in PUMNS (A), RoC in LMNS (B), PUMNS (C) and
LMNS (D) among different ENCALS survival groups.

Conclusion: AUMN and ALMN might represent reliable clinical in-
dexes to estimate disease evolution and survival in ALS patients.
Indeed, these two measures provide distinct clinical information in
addition to that derived from the total burden of UMN and LMN
signs at first evaluation.

Disclosure: Alessio Maranzano, Francesco Gentile, A. Doretti,
Eleonora Colombo, Aoife Wall, Mauro Treddenti, Valerio Patisso,
Alberto De Lorenzo, Claudia Gendarini, Claudia Maria Cinnante,
Claudia Morelli, Stefano Messina, Federico Verde report no disclo-
sure. Vincenzo Silani received compensation for consulting services
and/or speaking activities from AveXis, Cytokinetics, Italfarmaco,
LiquidWeb, Srl and Novartis Pharma AG. He receives or he has re-
ceived research support from the Italian Ministry of Health, AriSla,
and E-Rare Joint Translational Call. He is on. the Editorial Board of
Amyotrophic Lateral Sclerosis and Frontotemproal Degeneration,
European Neurology, American Journal of Neurodegenerative
Disease and Frontiers in Neurology. Nicola Ticozzi received com-
pensation for consulting services from Amylyx Pharmaceutical and
Zambon Biotech SA. He received research funding from the Italian
Ministry of Health and AriSLA. He is associate editor of Frontiers in

Aging Neuroscience.

OPR-018 | Circulating endocannabinoid signatures of disease
activity in amyotrophic lateral sclerosis

G. Senerchia’; F. Piscitelli?; R. Dubbioso*

IDepartment of Neurosciences, Reproductive Sciences and
Odontostomatology, Federico Il University, Naples, Italy;
2Endocannabinoid Research Group, Institute of Biomolecular Chemistry
(ICB), National Research Council (CNR), Pozzuoli, Italy

Background and aims: Evidence from the preclinical model of amyo-
trophic lateral sclerosis (ALS) has consistently demonstrated altered
levels of circulating endocannabinoids (eCBs) that may contribute to
disease activity and course. Results from human studies are sparse
and inconclusive. Main aim of this study was to determine the asso-
ciation between eCB levels and disease activity in patients with ALS.
Methods: Serum concentrations of the eCBs 2-arachidonoylglycerol
(2-AG) and N-arachidonoylethanolamine (AEA), and re-
lated lipids (PEA),

(OEA), eicosapentaenoyl-ethanolamide
2-docosahexaenoyl-glycerol  (2-DHG) and

ethanolamide (DHA-EA) were measured in samples from 65 ALS pa-

oleoylethan-
(EPA-EA),

docosahexaenoyl-

palmitoylethanolamine
olamine

tients, 32 healthy controls (HC) and 16 neurological disease controls
(NALS). Moreover, 46 ALS patients underwent a longitudinal study.
Disease activity and progression were correlated with eCBs levels.

Results: Circulating eCBs were higher in ALS than in HC (p <0.001),
but not compared to NALS. Across clinical stages, ALS patients
showed increased levels of PEA, OEA, and EPA-EA (p <0.02), which
were confirmed by the longitudinal study (p <0.03). Serum PEA and
OEA levels were independent predictors of survival and OEA was
higher in patients complaining of appetite loss. Cluster analysis re-
vealed two distinct profiles of circulating eCBs associated with two
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patterns of disease activity (severe vs. mild). Patients belonging to
the “severe” cluster showed significantly higher levels of OEA and
lower levels of 2-DHG compared to NALS and HC.

Comparison of circulating eCBs levels among the three groups: ALS,
NALS and HC.
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Circulating eCBs levels across ALS clinical stages and their associa-

tion with survival.
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Cluster analysis of circulating eCBs and clinical correlates of cluster
membership.

Conclusion: Specific circulating eCBs profiles are indicative of differ-
ent disease activities. This study paves the way for an individually-
designed rather than a “one-fit-all” targeting the eCB system for
therapeutic purposes.

Disclosure: Nothing to disclose.

OPR-019 | Skininnervation across ALS clinical stages: New

biomarkers of disease progression and survival

R. Dubbioso; V. Provitera?; V. luzzolino®; G. Senerchia®;

F. Manganelli'; M. Nolano?

!Department of Neurosciences, Reproductive Sciences and
Odontostomatology, University of Naples Federico Il, Naples, Italy;
2Istituti Clinici Scientifici Maugeri IRCCS, Skin biopsy lab, Neurological

Rehabilitation Unit of Telese Terme Institute, Telese Terme, Italy

Background and aims: Aims of this study were to assess sensory
involvement by applying a morpho-functional approach on a large
population of ALS patients stratified according to King's stages and
to correlate these findings with the severity and prognosis of the
disease.

Methods: We recruited 149 ALS patients and 41 healthy controls
(HC). Patients underwent clinical questionnaires, nerve conductions
studies (NCS) and 3mm-punch skin biopsy from leg, thigh and fin-
gertip. We assessed intraepidermal nerve fibers (IENF) and Meissner
corpuscles (MC) density by applying indirect immunofluorescence
technique. Moreover, a subset of 65 ALS patients underwent a longi-
tudinal study with repeated skin biopsies. Serum Neurofilament light
chain (NfL) levels were measured in 40 patients.

Results: Sensory symptoms and sensory NCS abnormalities were
present in 32.2% and 24% of patients, respectively, and increased
across clinical stages. Skin biopsy showed a significant loss of IENF
and MC in ALS compared with HC (all p<0.001). Across the clini-
cal stages, we found a progressive reduction in MC (p=0.004) and
an increase in IENF (all p<0.027). Interestingly, the MC density
inversely correlated with NfL level (r=-0.424, p=0.012), and sur-
vival analysis revealed that low MC density, higher NfL levels, and
increasing IENF over time were associated with a poorer prognosis
(all p<0.024).
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probability among ALS patients stratified by median value of (A)

Meissner corpuscles (MC) density (n/mm?2), (B) serum neuro.

Conclusion: In patients with ALS, peripheral sensory involvement
worsens in parallel with motor disability. Furthermore, the correla-
tion between skin innervation and disease activity may suggest the
use of skin innervation as a putative prognostic biomarker.
Disclosure: Nothing to disclose.

Peripheral nerve disorders

OPR-020 | Heterogeneous real-life strategies in
therapeutic approach of chronic inflammatory demyelinating
polyradiculoneuropathy

A. De Lorenzo®; P. Doneddu?; F. Manganelli3; D. Cocito*:

R. Fazio®; A. Mazzeo®; A. Schenone’; C. Briani®; V. Di Stefano’;

M. Filosto'%; G. Marfia'l; G. Cosentino'?; A. Clerici'®; G. Antonini®*;
BASELINE POST 12 L. Benedetti'; G. Piscosquitolé; M. Carp017; G. Lauria Pinter?®;

G. Siciliano®; G. Cavaletti®®; M. Lucchetta?’; T. Rosso%%;

M. Luigetti®®; M. Inghilleri®*; E. Nobile-Orazio?”

Cutaneous innervation across King's ALS clinical staging and in the INeuromuscular and Neuroimmunology Unit, IRCCS Humanitas
longitudinal study. Confocal images of punch biopsies from hairy and Research Hospital, Rozzano, Milan, Italy; Universita degli Studi di
glabrous skin in ALS patients (A, B, D, E, G, H, J, K, L) versus controls Milano, Milano, Italy: 2IRCCS Humanitas Research Hospital, Rozzano
(C and F). Green, nerve fibres; blue, epide. (Milano), Milano, Italy; SDepartment of Neuroscience, Reproductive

Sciences and Odontostomatology, University of Naples ‘Federico Il
Napoli, Italy; 4Department of Neuroscience, University of Turin, Torino,
Italy; > Division of Neuroscience, Department of Neurology, Institute
of Experimental Neurology (INSPE), San Raffaele Scientific Institute,
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Milano, Italy; °Department of Clinical and Experimental Medicine, Unit of
Neurology, University of Messina, Messina, Italy; 7Neurology Clinic, IRCCS
Ospedale Policlinico San Martino Genova, Genova, Italy; Department of
Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal and
Child Health, University of Genoa and IRCCS AOU San Martino-IST,
Genova, Italy; sNeuroIogy Unit, Department of Neuroscience, University
of Padua, Padova, Italy; °Department of Biomedicine, Neuroscience,
and Advanced Diagnostic (BiND), University of Palermo, Palermo,

Italy; 10Center for Neuromuscular Diseases and Neuropathies, Unit

of Neurology, ASST ‘Spedali Civili\, University of Brescia, Brescia, Italy;
“Dysimmune Neuropathies Unit, Department of Systems Medicine, Tor
Vergata University of Rome, Roma, Italy; 12Department of Brain and
Behavioral Sciences, University of Pavia, Pavia, Italy; IRCCS Mondino
Foundation, Pavia, Italy; 13Neurology Unit, Circolo & Macchi Foundation
Hospital, University of Insubria, Varese, Italy; 14Unit of Neuromuscular
Diseases, Department of Neurology Mental Health and Sensory Organs
(NESMOS), Faculty of Medicine and Psychology, ‘Sapienza’ University
of Rome, Sant'Andrea Hospital, Roma, Italy; °Neurology Clinic, IRCCS
Ospedale Policlinico San Martino Genova, Genova, Italy; *Department
of Medlicine and Surgery, Neurology Unit, University Hospital “San
Giovanni di Dio e Ruggi d'’Aragona’, University of Salerno, Salerno, Italy;
7Department of Neurology, ASST Bergamo Ovest-Ospedale Treviglio,
Treviglio, Italy; 18Unit of Neuroalgology, IRCCS Foundation ‘Carlo

Besta’ Neurological Institute, Milano, Italy; Department of Medical
Biotechnology and Translational Medicine, Milan University, Milano, Italy;
19Neurology Unit, Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy; 2OUniversita di Milano-Bicocca, Monza,
Italy; 21yoc Neurologia, Ospedale Santa Maria della Misericordia,
Rovigo, Italy; 22yoc di Neurologia, Ospedale San Bassano, Vicenza,
Italy; 2°Neurology Department, Fondazione Policlinico Universitario
Agostino Gemelli IRCCS, Universita Cattolica del Sacro Cuore, Roma,
Italy; 24[Neurodegenerative Diseases Unit, Department of Human
Neuroscience, Sapienza University, Policlinico Universitario Umberto

I, Roma, Italy; 25Neuromuscular and Neuroimmunology Unit, IRCCS
Humanitas Research Hospital, Milan, Italy; Department of Medical

Biotechnology and Translational Medicine, Milan University, Milan, Italy

Background and aims: Despite the existence of therapeutic rec-
ommendations in the 2010 EFNS/PNS and 2021 EAN/PNS
guidelines for managing Chronic Inflammatory Demyelinating
Polyradiculoneuropathy (CIDP), the sequence of therapy to be used
remains unsettled.

Methods: A comparative analysis was conducted, examining thera-
peutic strategies and responses in 524 CIDP patients from tertiary
referral centers included in a large national database.

Results: Intravenous immunoglobulins (IVIg) emerged as the most
commonly used first-line therapy (53%), followed by steroids (33%)
and plasmapheresis (3%). A consistent proportion of patients (8%)
received combined first-line therapy with 1VIg and steroids or (3%)
monotherapy with immune suppressants. In acute-onset CIDP, IVIg

and plasmapheresis were often used. There were also differences

in relation to the early or late age at onset and to CIDP variants.
Immune suppressants were often used as maintenance mono-
therapy (10%). There was a substantial variability among different
centers in the choice of first- and second-line therapy, number of
therapies performed, use of immunosuppressants and subcutane-
ous immunoglobulin (SClg). A consistent proportion of patients re-
sponded to IVIg (86%) or steroid (85%) when used as second line
therapy and only 7% of the patients failed to respond to two first-
line therapies. There was no distinctive features between responder
and not responder patients beside a more frequent ataxia at onset
and greater disability at enrollment.

Conclusion: The absence of specific indications from guidelines may
explain the notable heterogeneity in the therapeutic choice in CIDP
patients. Therapeutic response significantly decreases after two
failed attempts, but the identification of non-responders remains
challenging.

Disclosure: Nothing to disclose.

OPR-021 | Serum neurofilament light chain as a biomarker in

Guillain-Barré syndrome: Origin and prognostic value

B. Hafsteinsdottir'; H. Zetterberg?; M. Axelsson?; J. Lycke®
1Department of Clinical Neuroscience, Institute of Neuroscience and
Physiology, The Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden; 2Department of Psychiatry and Neurochemistry,
Institute of Neuroscience and Physiology, The Sahlgrenska Academy,

The University of Gothenburg, MéIndal, Sweden

Background and aims: Our objective was to determine the origin
serum neurofilament light chain (sNfL) and the utility of the sNfL Z-
score, NfL ratio and NfL index as prognostic biomarkers in Guillain-
Barré syndrome (GBS).

Methods: We included 96 patients with GBS between 1989 and
2014 in Western Sweden. Outcome measures were GBS disability
scale (GBSDS) at 3 and 12months and the need of respiratory sup-
port. Receiver operator characteristics curves were calculated for
sNfL Z-score for the risk of respiratory support and GBSDS >2 at
3months. NfL ratio and NfL index were compared with healthy con-
trols (HC), multiple sclerosis (MS), and amyotrophic lateral sclerosis
(ALS).

Results: The sNfL Z-score was higher for respiratory support (me-
dian 3.7, IQR 3.2-4.0 vs. median 2.7, IQR 1.6-3.5), GBSDS >2 at
3months (median 3.5, IQR 3.2-4.0, vs. median 2.6, IQR 1.7-3.4) and
12months (median 3.6, IQR 3.5-3.8, vs. median 2.6, IQR 1.8-3.5).
No association was seen between NfL ratio or index and outcome.
The area under the curve for the sNfL Z-score was 0.75 (95% ClI
0.61-0.89) for respiratory support and 0.76 (95% Cl 0.58-0.93) for
GBSDS >2 at 3months. The NfL ratio and index were lower in GBS
than HC, MS, and ALS.
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ROC curves for sNfL Z-score. AUC for GBSDS >2 at 3months was
0.76 (95% C10.59-0.93, p=0.009). AUC for respiratory support 0.75
(95% Cl 0.61-0.89, p=0.004). ROC =receiver operator characteris-

tics; AUC =area under curve.
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(A) NfL ratio in healthy controls (HC), Guillain-Barré syndrome (GBS),
multiple sclerosis (MS) and amyotrophic lateral sclerosis (ALS). (B)
NfL index in GBS, MS and ALS presented as median, interquartile
range and individual values. The columns represent.

Conclusion: The sNfL Z-score at onset is a promising predictive bi-
omarker for prognosis in GBS. Our results suggest that peripheral
nerves are a significant contributor to sNfL in GBS.

Disclosure: The study was supported by grants from the Swedish
State Support for Clinical Research (ALFGBG-722081), NEURO
Sweden, NEURO Gothenburg, the Edit Jacobson Foundation, the
Rune and Ulla Aml6vs Foundation for Neurological Research, the MS
Research Foundation of the Swedish MS Society, the Gothenburg
Society of Medicine, and grants from Berit Linnea and Ragnar Bakken
Foundation. Henrik Zetterberg has served at scientific advisory
boards and/or as a consultant for Abbvie, Acumen, Alector, Alzinova,
ALZPath, Annexon, Apellis, Artery Therapeutics, AZTherapies,
CogRx, Denali, Eisai, Nervgen, Novo Nordisk, Optoceutics, Passage
Bio, Pinteon Therapeutics, Prothena, Red Abbey Labs, reMYND,
Roche, Samumed, Siemens Healthineers, Triplet Therapeutics, and
Wave, has given lectures in symposia sponsored by Cellectricon,

Fujirebio, Alzecure, Biogen, and Roche, and is a co-founder of Brain
Biomarker Solutions in Gothenburg AB (BBS), which is a part of the
GU Ventures Incubator Program (outside submitted work) Jan Lycke
has received travel support and/or lecture honoraria and has served
on scientific advisory boards for Amgen, Almirall, Biogen, Bristol
Myers Squibb, Celgene, Genesis Pharma, Janssen, Merck, Novartis,
Roche, Sanofi and Sandoz; and has received unconditional research
grants from Biogen and Novartis, and financial research support

from Sanofi.

OPR-022 | Activin-lIB-receptor inhibition prevents muscle
atrophy and hastens motor recovery in experimental autoimmune
neuritis

F. Kohle®; I. Gerlach®; M. Koch?; I. Klein®; G. R Fink®; G. Gatto';

M. Schroeter®; H. C Lehmann®

!Department of Neurology, Faculty of Medicine, University of Cologne
and University Hospital Cologne, Cologne, Germany; ?Center for
Biochemistry, Institute for Dental Research and Oral Musculoskeletal
Research, Faculty of Medicine and University Hospital Cologne,
University of Cologne, Cologne, Germany; 3Department of Neurology,
Hospital Leverkusen, Leverkusen, Germany

Background and aims: Muscle atrophy due to neuronal denervation
is a significant determinant of the functional outcome in immune-
mediated neuropathies after cessation of autoinflammation. Activin-
IIB receptors (ActlIBR) are critically involved, and the blockade of
these receptors has recently been explored in primarily degenera-
tive muscular diseases. We examined the potential of ActlIBR block-
ade on motor recovery in the experimental autoimmune neuritis
(EAN) animal model.

Methods: EAN was induced using myelin P253-78 protein in female
Lewis rats. With the beginning of the recovery phase at day 18 post
immunization, rats were treated with either sham, 1.25mg/kg body
weight, or 5mg/kg body weight of a synthesized ActlIBR antibody
subcutaneously every fourth day. Functional motor outcome was as-
sessed using a neuritis score, grip strength, and balance beam paired
with cinematic tracing until day 30. Nerve conduction studies, histo-
logical analyses of the sciatic nerve and the tibialis anterior muscle,
real-time PCR, and muscle proteomics were performed.

Results: Treatment with 5mg/kg ActlIBR-antibody ameliorated
EAN severity at day 30 (p-value: <0.0001). The grip strength nearly
returned to baseline. No group differences were seen for nerve
conduction studies and cellular inflammation in the sciatic nerve.
Histologically, an increased cross-sectional area and ferret's diam-
eter were observed. Muscle proteomics indicated alteration of the
pAKT pathway, leading to a reduced expression of Atroginl- and
MuRF1 (p-values: 0.014 and 0.038).
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Treatment with 5mg/kg of the ActlIBR antibody enhances func-

tional recovery after EAN.

s
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ActlIBR inhibition prevents muscle atrophy and induces muscle hy-
pertrophy without affecting cellular inflammation of the sciatic nerve.
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Proteomics and real-time PCR analysis of the tibialis anterior mus-
cles revealing reduced muscle degradation by downregulation of
Atrogin-1 and MuRF-1 via ActlIBR-inhibition.

Conclusion: Blockade of the ActlIBR prevents muscle atrophy via
Atrogin-1 and MuRF-1 downregulation, thereby hastening motor re-
covery in EAN. Further studies are warranted to investigate the role
of ActlIBR blockade in autoimmune neuropathy.

Disclosure: FK was supported by the Cologne Clinician Scientist
Program (CCSP), Project No. 413543196. |. Gerlach, I. Klein, M.
Koch, G. R. Fink, G. Gatto, H.C. Lehmann and M. Schroeter reported
no disclosures related to this study.

OPR-023 | Intracutaneous amyloid deposition predicts ulterior
nerve conduction studies deterioration in ATTRv carriers

N. Schulz!; D. Beauvais?; C. Cauquil'; C. Labeyrie®; C. Adam®;

V. Algalarrondo®; D. Adams; G. Beaudonnet?

!Department of Neurology, CHU Bicétre, Le Kremlin-Bicétre, France;
2Department of Neurology, CHU Bordeaux, Bordeaux, France;
3Department of Pathology, CHU Bicétre, Le Kremlin-Bicétre, France;
4Department of Cardiology, CHU Bichat, Paris, France

Background and aims: Hereditary transthyretin amyloidosis (ATTRv)
is an autosomal dominant systemic disease, leading to harmful tissue
protein deposition, mainly in the heart and nerves, with an overall
poor prognosis. While new disease-modifying treatments are being
developed, it appears crucial to find markers of disease onset and
progression for optimal timing in treatment initiation. Nerve con-
duction studies offer an objective, reproducible and non-invasive
although late mean of following large nerve disease.

Methods: We studied 107 ATTRv carriers with normal nerve con-
duction studies (NCS) and sought to find elements predictive of ul-
terior NCS decline, defined as a 20% decrease of the average of the
bilateral sural and fibular sensory nerve action potential (SNAPs).
Results: During a median follow-up of 5years, 15/107 (14%) car-
riers presented a NCS deterioration. On univariate analysis, intra-
cutaneous amyloid deposition (ICAD) (HR=10.8, 95% CI(3.1 to
34.5), p<0.0001) and difference of age with age of disease onset in
proband (HR=1.1, 95% CI(1.0 to 1.1), p=0.002) were significantly
associated with ulterior NCS decline. After multivariate analysis, skin
amyloid deposition remained significantly and strongly associated
with further worsening (HR=10.3, 95% ClI (2.4 to 45.5), p=0.0014).
EOVal30Met genotype, presence at baseline of cardiac denerva-
tion, skin denervation, an interventricular septum thickness supe-
rior to 12mm, abnormal short-term heart rate variability, abnormal
SUDOSCAN or neurological physical examination were not signifi-
cantly associated with electric deterioration on univariate testing.
Conclusion: ATTRv carriers with intracutaneous amyloid deposition
at initial evaluation were more likely to present NCS deterioration
during follow-up compared to those without. Search of ICAD should
be recommended during follow-up of asymptomatic carriers.

Disclosure: Nothing to disclose.

OPR-024 | Neuropathy in anti-MAG+ /- IgM gammopathy:
Population analysis and evaluation of old and innovative severity

measures

D. Tornabene!; G. Cosentino®; M. Todisco?; G. Tammam?;

E. Antoniazzi%; M. Gastaldi?; S. Scaranzin?; C. Morandi%; R. De lcco;
M. Corrado®; V. Grillo%; M. Varettoni®:; E. Vegezziz; E. Marchioni?;

L. Diamanti?

1Department of Brain and Behavioral Sciences, University of Pavia,
Pavia, Italy; 2IRCCS C. Mondino Foundation, Pavia, Italy; *IRCCS
Policlinico San Matteo Foundation, Pavia, Italy
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Background and aims: IgM Monoclonal Gammopathy (IgM-MG)
often coexists with peripheral polyneuropathy. Distal demyelinat-
ing polyneuropathy (DADS) with anti-MAG antibodies is the best-
known variant. Lack of appropriate endpoints poses challenges in
assessing treatment efficacy. We provide a thorough clinical and
paraclinical characterization of 38 anti-MAG+/- subjects with
IgM-MG and evaluate various traditional and innovative measures
of disease severity.

Methods: Participants underwent detailed collection of haematolog-
ical, neurological, and therapeutic history, anti-MAG reactivity test-
ing, and extensive electrodiagnostic assessment including Terminal
Latency Index (TLI) determination. A broad clinical evaluation com-
prised multiple scales (mRS, ONLS, Berg Balance Scale, INCAT-SS,
IRODS), functional tests (9-holes peg test, grip strength determi-
nation, 10-metres and 2-minutes walking test), and the EuroQolL
questionnaire. A balance assessment was performed through pos-
turography (i.e. the tracking of a standing subject's centre-of-gravity
movement).

Results: 24 subjects exhibited anti-MAG reactivity, with 21 display-
ing electrodiagnostic signs of demyelination. Of the 14 seronega-
tive individuals, one showed electrodiagnostic signs consistent with
DADS. TLI reduction was found in at least some nerve in many de-
myelinating cases, but it was frequently unassessable due to nerve
inexcitability or entrapment. Attached charts illustrate the perfor-

mance of each assessment as a measure of disease severity.

Berg =45

n=16
meanage | mean age

6.5y 79.75y

iRoDS | a1 2 27 4-10¢ | a8 %8 1210
Berg I 519 374 133 15+10% | 522 4 i

INCAT-55 | 53 56 24 018 | 52 825 043
oms | 19 35 46 14100 | 195 43 14104
Grip (kPa) | 684 525 a8 32-10° I (L] 253 T.4-10¢
GHPT (s} l 306 366 a1 2107 I 315 559 4.8-101
1OMWT (s} | 4 & 76 21-10° | 42 77 82-10°
MWT m) I 1686 1119 9.4 53-10° | 167.4 1018 1.3-10°
H100 (0-100) I 742 517 9.3 005 I 711 56,7 0.082
Leght, O {mm) | 441 6.1 9.5 Q011 | 439 776 45107
Ares, OF (mm?) | 156 554 125 43.10* | 1 818 14-10%
Lenght, CE [mm) | 206 2319 240 7.1-10* | 818 2508 0.018
Area, CE ([mm?) I S8.1 1712 3326 93,101 | 659 2313 0.053
Lenght RI I 176 EX] 324 71100 | 182 396 0.049

Ares Rl | 5.87 496 661 035 | 603 511 093
IRODS; Inflammatory Rash-Built Overall Disability Scale. Berg: total Berg Balance Scale score. INCAT-55: Inflammatory
Neuropathy Cause and Treatment Serdory Sumacore, ONLS: Overall Neurcpathy Limitations Scale, Grip: grip strength as
measured with a Martin vigorimeter, SHPT: 9-holes peg test completion time in seconds, T0MWT: ten-meters walking test,
IMWT: tworminutes walking test. H100: answer bo the siath question of the Euroliol questionnaire (i.e. perceived health rated
frem 1 to 100). Length: total distance of the centie of gravity during & 10-secands postur ography, Area: & measire of the sway
amplitude of the centre of gravity during posturagraphy. OF: open eyes. CE: closed eyes. RI: Romberg Index (CE/OE). A Berg
score of 45 or lower is predictive of & high risk of Falls (Shumwiay-Cook et al, Physical Therapy, 1997}

Comparison of disease measures in subject stratified by mRS class
(left) and by a Berg balance score value (right). A Berg score of 45
or lower is predictive of a high risk of falls (Shumway-Cook et al.,
Physical Therapy, 1997).

Berg balance scale

IRODS 1 i 0,825 3410
BERG 0.825 34-10% 1 I
INCAT -0.53 6,5-10* 0,41 0,012
ONLS -0.86 43.10% -0,76 4.1.10°
Grip (kPa) 0,585 115+ 10* 0,54 5.5-10*
9HPT (s) -0.66 1.2-10° -0,59 2.3-10*
10MWT (s) -0.76 62-10°% -0,755 1.05-107
2MWT (m) 0.77 5.7-10% 0,72 1.05-10°
H100 0.31 0.056 0,14 039
Leght, OE (mm) -0.53 1.35-10° 0,74 7.9-107
Area, OE [mm2) -0.73 8.7-107 0,66 3+.10°
Lenght, CE (mm) -0.28 012 0,54 1.8-10°
Area, CE (mm2) -0.52 2.9-10° 0,37 0.042
Lenght RI -0.17 033 05 43-10°
AreaRI 0.1 058 0.09 0,65

Pearson correlation coefficient for each disease measure and IRODS

(left) and Berg (right) scores.
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Performance of the posturography measures “length” (above) and
“area” (below) as disability indexes. Data for the “open eyes” test are

shown.

Conclusion: The correlation between anti-MAG antibodies and
“DADS” neuropathy is robust but not universal. TLI can help the di-
agnosis, but not every nerve will have an index <0.25 and its utility
is limited by inexcitability or false positives due to median nerve en-
trapment at the wrist. Posturography emerges as a potential objec-
tive, quantitative outcome for future trials.

Disclosure: Nothing to disclose.
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OPR-025 | Prediction of the global functional outcome of
intensive inpatient rehabilitation after stroke using machine
learning

A. Sodero; S. Campagnini; M. Baccini; A. Grippo; B. Hakiki;
C. Castagnoli; P. Liuzzi; C. Macchi; A. Mannini; F. Cecchi

IRCCS Fondazione Don Carlo Gnocchi onlus, Firenze, Italy

Background and aims: Prognostic data-driven solutions could sup-
port the outcome prediction and, eventually, the optimisation of
the rehabilitation pathway. We aimed at the development, cross-
validation, and external validation of machine learning-based prog-
nostic models for the prediction of the global functional outcome of
patients undergoing intensive inpatient rehabilitation after stroke.

Methods: Patients addressing an evidence-based intensive inpatient
rehabilitation pathway within 30days from stroke from two multi-
centric prospective studies were enrolled. Data related to standard-
ized comprehensive multidimensional assessment were collected
and fed within the model for feature selection (figure 1). The out-
come of interest was the modified Barthel Index(mBI) at discharge.
Different algorithms were optimised, nested cross-validated, exter-
nally tested, and interpretability techniques were applied for the

analysis of the contributions of predictors.
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FIGURE 1 Analysis pipeline.

Results: Total numbers of 220 and 180 patients were considered for
training and test sets, respectively (figure 2). Respectively a 50.9%
and 56.7% of women, 79.5% and 78.9% of ischaemic, and a median
[IQR] age of 80.0 [15.0] and 78.0 [17.0] were registered on the two
datasets. The Support Vector Machine obtained the best validation
performances and a median absolute error of 11.5 [15.0] and 9.2
[13.0] on the internal and external testing, respectively. The baseline
variables providing with the main contributions to the predictions
resulted in mBI, motor upper-limb score, age, and cognitive score
(figure 3).
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FIGURE 3 Contributions of the predictors to the outcome
prediction aggregated among each fold. In panels A-C, bar plots

of the global contributions are presented, whilst in panels B-D,
beeswarm plots with patient-wise contributions are presented. The
res.

Conclusion: Our results indicate the suitability of this solution for sup-
porting clinicians in formulating a functional prognosis at the admis-
sion to intensive inpatient post-stroke rehabilitation and in promptly
identifying features potentially predicting an unfavourable outcome.
Disclosure: Nothing to disclose.

OPR-026 | In-hospital death matters: A machine learning

approach to anterior circulation mechanical thrombectomy

I. Petrovi¢’; S. Broggi?; O. Tomasevi¢®; A. Balenovi¢?;

I. Milosavljevi¢t; M. Ivanidevi¢*; M. Killer-Oberpfalzer®;

J. Mutzenbach?’; C. Hecker; S. Rajiél; S. Pikij35

1Facult.“y of Medicine, University of Novi Sad, Novi Sad, Serbia; 2ASST
dei Sette Laghi, Neurology and Stroke Unit, Varese, Italy; 3Faculty

of Technical Sciences, Department of Systems, Signals and Control
Engineering, University of Novi Sad, Novi Sad, Serbia; “Faculty of
Medicine, University of Belgrade, Belgrade, Serbia; *Department of
Neurology, Christian Doppler University Hospital, Paracelsus Medical
University of Salzburg, Salzburg, Austria

Background and aims: Although the popularity of mechanical
thrombectomy (MT) has grown significantly in the past decade, there

is still a literature gap concerning post-procedural in-hospital mortal-
ity, the main contributing factors, and the possibility of predicting it.
The aim was to employ interpretable machine learning (ML), which
could potentially aid in understanding existing ambiguities.

Methods: This retrospective study included 602 anterior circulation is-
chemic stroke patients who underwent MT. Patients were divided into
two groups: (l) died (n=133), in which the fatal outcome occurred dur-
ing the in-hospital stay, and (ll) survived (n=469). Python 3.10.9 was
used for the machine learning model build-up, and based on the input
features, two models were constructed: (I) the preMT model, which
consisted of baseline features, and (Il) the postMT model, which in-
cluded baseline and MT-related features. The ML models' training, in-
ternal evaluation, and performance testing followed feature selection.

Interpretation frameworks explained the decision-making process.
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Summarized steps of the analysis. After a two-step process of fea-
ture selection, with univariate feature selection (UFS) as the first
step, and Recursive Feature Elimination (RFE) as the second, models
were trained, evaluated, and tested.

Results: For the preMT model (AUC=0.792), selected features were
age, baseline NIHSS value, neutrophil-to-lymphocyte ratio (NLR),
INR, vessel type, peripheral arterial disease (PAD), baseline glyce-
mia, and premorbid modified Rankin scale (pre mRS), while in the
postMT model (AUC=0.837), added features included puncture to
procedure end time (PET), and onset to puncture time (OPT).
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(A) Evaluation metrics of the preMT model and the receiver operating
characteristic curves (ROCs) of 4 classifiers; (B) The SHAP (Shapley
Additive Explanations) analysis graph; (C) Local Interpretable Model-
Agnostic Explanations (LIME) plot.
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(A) Evaluation metrics of the postMT model and the receiver op-
erating characteristic curves (ROCs) of 4 classifiers; (B) The SHAP
(Shapley Additive Explanations) analysis graph; C) Local Interpretable
Model-Agnostic Explanations (LIME) plot.

Conclusion: To the best of our knowledge, this study represents a
pioneer research that utilized interpretable models for predicting
in-hospital death following anterior circulation MT. The constructed
models need further extensive evaluation before they can be practi-
cally applied.

Disclosure: Nothing to disclose.

OPR-027 | Ethnic differences in access to care and treatment in

patients with suspected acute stroke: A retrospective cohort study

I. Scala®; J. Di Giovanni'; P. Rizzo%; S. Bellavia®; M. Monforte?;
A. Broccolini?; P. Calabresi?; M. Covino®; G. Frisullo?

ICatholic University of Sacred Heart, Roma, Italia; °Department of
Neuroscience, Sensory Organs and Chest, Fondazione Policlinico
Universitario Agostino Gemelli, IRCCS, Rome, Italy; 3Emergency
Department, IRCCS Fondazione Policlinico Universitario Agostino

Gemelli, Rome, Italy

Background and aims: Data concerning unequal healthcare access
of acute stroke patients based on ethnicity or race are inconclusive
in Europeans. The primary objective was to evaluate the effect of
geographic origin/race on access to acute stroke care and treat-
ments. Secondly, we evaluated the effect of geographic origin/race
on stroke risk factors, outcomes, and admission for stroke mimics.

150, 28

A graphic representation of the geographical origin of the included pop-
ulation. The percentages refer to the number of patients from various
continents compared to the total number of non-Western Europeans.

Methods: In this retrospective, cohort study, we enrolled adult pa-
tients admitted to the emergency department of a comprehensive
stroke center for suspected stroke. Based on geographic origin, pa-
tients were divided into two groups: Western Europeans (WE) and
non-Western Europeans ("WE). For each nWE subjects, we included
four sex- and age-propensity score matched patients in the WE
group. We then divided patients in three further subgroups (White/
Black/Asian) based on race. Univariate comparisons were performed
using Mann-Whitney, Kruskal-Wallis, and zz-tests, as appropriate.
Logistic regression was used to perform the adjusted analyses.
Results: 618 patients were enrolled in the nWE group and 2444
in the WE group. Belonging to the nWE group is an independent
predictor of lower likelihood of receiving intravenous thrombolysis
(p=0.005). Considering Black/Asian/White subgroups, ED accesses
for stroke mimics were less frequent among racial minority groups
(p=0.038). Furthermore, Black and Asian individuals had a higher
incidence of brain hemorrhages than Whites (p=0.003). No differ-
ences in stroke outcomes were found.

| OR (95% C1) pevalue
| Non-Western EUs ] 0,531 (0.341-0.828) 0.005
| Speech disorders 1.791 (1.264-2.536) 0001
Maotor impairment 1.903 (1.280-2.830) 0.001
Sensory impairment 0.747 (0,395 1.402) 0.363
| Headuche 0,397 (0.296-1.204) 010 |
Altered i 0.935 (0.574--1.524) 0.788
0.231 (0.069-0.768) 0.017
1,078 (1.056-1.101) <0001
| 0.734 (0432-1.248) 0.253 |
2055 (1424-2.965) <0001
' 0.273 (0.093-0.803) | 0018 [
| Charlson Comorbidity Index | 0933 (0.850-1.024) 0143

Abbreviations: OR. Odd Rario; CI, Confidence rr::(;mf.' Ells, Enropeans; NIHSS, National Institute of Heualth
Stroke Scale; TIA, Transtent Ivehearic Attack

TABLE 1 Results of the multivariate logistic regression for the
prediction of thrombolytic treatment.

Conclusion: Racial and ethnic disparities in healthcare are a chal-
lenging issue even in universal healthcare systems, likely due to dif-
ferences in socioeconomic status, and they and should be addressed
promptly through education campaigns of healthcare personnel.
Disclosure: Nothing to disclose.
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OPR-028 | Polysomnographic parameters as predictors of

outcome in patients with ischemic stroke: A preliminary report

M. de Scisciolo; E. Rollo; G. Della Marca; V. Brunetti
Dipartimento di Neuroscienze, Organi di Senso e Torace, Fondazione
Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy

Background and aims: Limited literature exists on sleep archi-
tecture in ischemic stroke (IS). This study aims to assess whether
macrostructure and microstructure sleep parameters can predict
outcomes in patients with IS.

Methods: Seventy-seven with IS admitted to the Stroke Unit were
prospectively collected. Patients underwent 24 hour polysomnogra-
phy within seven days from the stroke. Macro and micro (Cycling
Alternating Pattern - CAP) sleep architecture and respiratory pa-
rameters were analyzed. Three-month modified Ranking Scale(mRS)
was used as the outcome measure. Sleep parameters were ana-
lyzed between groups with excellent (mnRS=0-1) and poor outcome
(mRS =2-6) using univariate and multivariate approaches, correcting
for potential confounders (sex, age, NIHSS, pre-stroke mRS).
Results: The study group showed a median age of 73 years (IQR=20),
and an admission NIHSS =12 (IQR=11). Forty-three patients had ex-
cellent outcome (55.8%). Median total sleep time (TST) was 374 min-
utes (IQR=104). Patients with excellent outcome showed higher
REM sleep [13.0% (IQR=8.6) vs. 6.9% (IQR=7.5); p=0.002)], higher
N1 stage of NREM sleep [13.3% (IQR=10.5) vs. 8.2% (IQR=5.7;
p=0.001)], higher number or sleep cycles [3 (IQR=2) vs. 1 (IQR=23);
p=0.030)], shorter daytime sleep [10 (IQR=75) vs. 75minutes
(IQR=126); p=0.005)], and higher CAP rate [43.7% (IQR=25.0)
vs. 24.9% (IQR=30.8); p=0.001)]. None of the analyzed respira-
tory parameters were associated with outcome. Multivariate anal-
ysis confirmed that higher CAPrate(p=0.030) and less daytime
sleep(p=0.017) were associated to excellent outcome.

Conclusion: Macro and, mostly, microstructure parameters of sleep
in ischemic stroke seem to be correlated with outcome, in particular
higher CAP rate is associated with better outcome. Further investi-
gations are needed to reinforce these findings.

Disclosure: Nothing to disclose.

Neuroimaging in neuroinflammation

OPR-029 | Amyloid PET as biomarker of white matter damage in

recently diagnosed multiple sclerosis and its clinical relationship

J. Barrios-Lc’)pezl; A. Piﬁeiro-Donisz; E. Triviﬁo-lbéﬁez3;

P. Casa Nova-Leitao Moreira’; F. Segovia-Roman*;

B. Marin-Romero®; M. Pérez-Garcia®

INeurology Department, Hospital Universitario Virgen de las Nieves,
Granada, Spain; ’Nuclear Medicine Department, Hospital Universitario
Virgen de las Nieves, Granada, Spain; 3Nuclear Medicine Department,
Hospital Universitario Virgen de las Nieves, Instituto de Investigacion
Biosanitaria ibs. GRANADA, Granada, Spain; *Department of Signal

Theory, Networking and Communications, University of Granada,
Granada, Spain; 5Neurology Department, Hospital Universitario Virgen
de las Nieves, Granada, Spain; °Radiology Department, Hospital

Universitario Virgen de las Nieves, Granada, Spain

Background and aims: White matter (WM) demyelination in multi-
ple sclerosis (MS) can be measured in vivo using amyloid positron
emission tomography (PET). Our aim was to evaluate amyloid uptake
in damaged (DWM) and normal-appearing WM (NAWM) of MS pa-
tients and the relation to their clinical status.

Methods: This prospective longitudinal study enrolled patients with
recent MS onset between March to May 2023. Participants under-
went a neurological examination, disability (EDSS), neuropsychologi-
cal (SDMT) and quality of life (EQ-5D) assessment, brain MRI and
18F-florbetaben PET in early (0-10’) and late phase (90’) post-i.v.,
MRI and PET images were co-registered and results are presented
as standardized uptake values (SUV), using cerebellum (SUVRc) and
NAWM (SUVRwm) as the reference region.

Results: Ten patients were included (35.10+11.32years; 70% fe-
male). We found, both in early- and late-phase, a lower mean SUVR
in DWM compared to NAWM (p <0.01) in all patients. SUVRwm cor-
related with EQ-5D index (r:0.652, p=0.041). A trend toward lower
SUVRwm was observed in the highly active onset group compared
to non- highly active group (0.62+0.43 vs.. 3.62+3.20, p>0.05).
Considering only highly active onset patients, SUVRwm correlated
with EDSS score (rho=-0.896, p=0.0031). The lesions analysis
showed a correlation between SUVmean in DWM with EDSS and
SDMT scores (rho: -0.534, p=0.004 and rho: 0.670, p=0.006, re-
spectively); and SUVRc with SDMT (rho: 0.585, p=0.022).

Standardized uptake values (SUV) analysis by co-registered MRl and
amyloid PET images.
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Active lesion analysis by MRI and amyloid PET images.

Conclusion: Preliminary results of this work in progress suggest that
amyloid PET could be a promising tool to monitor myelin changes in
MS and may have a predictive role in disease activity and progression.
Disclosure: This work has received funding from the call for
“NEURO-RECA grants for scientific research in neurology in 2021”
with file number NEURORECA-0007-2022.

OPR-030 | Validation of an automated deep learning algorithm

for the identification of confluent Multiple Sclerosis lesions

M. Pasca®; L. Marchi?; A. Mariottini%; B. Lambert?; P. Rubini?;

S. Doyle®; H. Dehaene®; A. Tucholka®; P. Roca®; S. Filippini®;

L. Massacesi?

1Department of Neurology, “F. Ferrari” Hospital, Casarano, Lecce, Italy;
2Department of Neurosciences, Drug and Child Health, University

of Florence, Florence, Italy; 3Pixyl, Grenoble, France; 4Department

Neurology, Florence, Italy

Background and aims: Lesion count is a crucial biomarker in Multiple
Sclerosis diagnosis and follow-up. Deep Learning (DL) models are a
powerful aid for this task, providing an automated segmentation of
lesions. These models tend to underestimate the true number of
lesions, and segment confluent lesions as a single connected com-
ponent. To improve the accuracy of the lesion counting, a novel
post-processing algorithm named LesDiv that can recognize indi-
vidual lesions component in confluent lesions has been validated,
automatically identifying single lesion center using the input FLAIR
and lesion probability map produced by the DL segmentation model.
Methods: 60 MS patients with 440 clusters of lesions were in-
cluded. Two neurologists, with expertise in Multiple Sclerosis MRi
analysis, independently performed ground truth sub-lesion counts
and delineations. To compare the algorithm with alternative meth-
ods, an alternative pipeline that uses the Hessian filter instead of
the LoG (described by Dworkin et al.), named Hessian Division, was

implemented.

2 Subleuon dvison and count
Votumes (mme)

Flowchart of our proposed LesDiv algorithm.

Results: The analysis showed excellent reliability between the two
human experts in terms of sublesion counting and delineation:
Mean Absolute Error (MAE)=0.45, Pearson Coefficient (R%)=0.88,
Dice=0.526. LesDiv showed good reliability with the analysis per-
formed by the two human experts: MAE=0.75, R?>=0.75, Dice=0.52,
compared with Expert 1 analysis. Hessian Method showed a lower
reliability with the two experts: MAE=0.99, R%?=0.67, Dice=0.48

compared with Expert 1 analysis.

lllustration of expert counts and automated counts.

Reference count | Evaluated count MAE (1} R2 (L} Dice (1)

Expert 1 Expert2 0.4738 0.8760 0.5261 + 0,3528
LesDiv Expert 1 0.7931 0.7515 0.5203 + 0.4135
LesDiv. Expert 2 0.8108 0.7410 0.4827 + 0.4000
LesDiv Consensus 0.7134 0.,7937

Hesslan Expert 1 0.9975 0.6763 0.4783 + 0.3912
Hessian Expert 2 1.0657 0.6796 0.4841 + 0.3753
Hessian Consensus 0.8971 0.7393

Comparison of experts and automated counts. MAE =Mean Average

Error. R2=Pearson correlation coefficient.
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Conclusion: Lesion segmentation in MS is a complex and time-
consuming analysis. LesDiv is an automated deep learning algorithm,
that showed significant correlation with human analysis in the iden-
tification of single lesions from confluent MS lesions.

Disclosure: Nothing to disclose.
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Background and aims: In multiple sclerosis (MS), susceptibility-
weighted imaging (SWI) may reveal white matter lesions (WML) with
a paramagnetic rim (“paramagnetic rim lesions” [PRLs]) or diffuse hy-
pointensity (“core-sign lesions”), reflecting different stages of WML
evolution. Using soma and neurite density imaging (SANDI) model
on diffusion-weighted magnetic resonance imaging (MRI), we char-
acterized the microstructural abnormalities of MS PRLs and core-
sign lesions and their clinical relevance.

Methods: Forty MS patients and 20 healthy controls (HC) under-
went a 3T brain MRI. Using SANDI, the fractions of neurite (fneurite)
and soma (fsoma) and size of soma (rsoma) were quantified in PRLs
(including their core and rim separately), and core-sign lesions identi-
fied on SWI.

Results: Among 1811 WMLs, 122 (6.7%) core-sign lesions and 97
(5.4%) PRLs were identified. Compared to HC and MS normal-
appearing white matter, all MS WML showed significantly lower
fneurite and fsoma and higher rsoma (FDR-p<0.001). Compared
to isointense WML, core-sign lesions showed a significantly higher
fneurite, and lower fsoma and rsoma (FDR-p <=0.001). Compared to
isointense WML and core-sign lesions, PRLs showed a significantly
lower fneurite, higher fsoma, and higher rsoma (FDR-p <0.005). The
PRL-core showed significantly lower fneurite, and higher rsoma
than PRL-rim (FDR-p<0.001). Lower PRL fneurite (8<=-0.006,
FDR-p <0.015) and higher rsoma (>=0.032, FDR-p < =0.024) were
significantly associated with a longer disease duration and more se-
vere disability.

Conclusion: In PRLs, the significant and clinically-relevant neurite
loss and increased soma fraction and size possibly reflect increased

astrogliosis and activated microglia. Core-sign lesions exhibit milder
axonal loss, microglia density and astrogliosis, supporting their less
destructive nature.

Disclosure: P Preziosa received speaker honoraria from Roche,
Biogen, Novartis, Merck, Bristol Myers Squibb, Genzyme, Horizon
and Sanofi. He has received research support from ltalian Ministry
of Health and Fondazione Italiana Sclerosi Multipla (FISM). E
Pagani, A Meani, M Rubin, M Palombo have nothing to disclose. M
Margoni reports grants and personal fees from Sanofi Genzyme,
Merck Serono, Novartis and Almiral. MA Rocca received con-
sulting fees from Biogen, Bristol Myers Squibb, Eli Lilly, Janssen,
Roche; speaker honoraria from AstraZaneca, Biogen, Bristol Myers
Squibb, Bromatech, Celgene, Genzyme, Horizon Therapeutics ltaly,
Merck Serono SpA, Novartis, Roche, Sanofi and Teva; research
support from MS Society of Canada, Italian Ministry of Health,
Italian Ministry of University and Research, and FISM. M. Filippi
received compensation for consulting or speaking activities from
Alexion, Almirall, Biogen, Bayer, Celgene, Chiesi Italia SpA, Eli Lilly,
Genzyme, Janssen, Merck, Neopharmed Gentili, Novartis, Novo
Nordisk, Roche, Sanofi, Takeda, and TEVA; participation in Advisory
Boards for Alexion, Biogen, Bristol-Myers Squibb, Merck, Novartis,
Roche, Sanofi, Sanofi-Aventis, Sanofi-Genzyme, Takeda; scientific
direction of educational events for Biogen, Merck, Roche, Celgene,
Bristol-Myers Squibb, Lilly, Novartis, Sanofi-Genzyme; he receives
research support from Biogen ldec, Merck-Serono, Novartis,
Roche, Italian Ministry of Health, Italian Ministry of University and
Research, and FISM.
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Background and aims: Relapsing remitting multiple sclerosis (RRMS)
and myelin-oligodendrocyte antibody-associated disease (MOGAD)
are distinct diseases, but their differentiation can be challenging in
clinical practice due to overlapping clinical and MRI features. The
application of deep learning (DL)-models to MRI is a promising ap-
proach to provide a structurally based classification of diseases,
while the study of DL-derived attention maps may indicate the most
relevant anatomical regions for DL-stratification. We aimed to build
a MRI-based DL-model to differentiate RRMS from MOGAD and to
assess group differences using probability attention maps (PAM).
Methods: In this cross-sectional study, we analysed 345 FLAIR brain
MRIs from RRMS (n.201, 117F, mean [SD] age: 39years [+11], me-
dian EDSS: 2 [0-8], mean [SD] disease duration: 93 months [+94])
and MOGAD (n.144, 81F, mean [SD] age: 41y [+13], median EDSS:
2 [0-8.5], mean [SD] disease duration: 71 months [+96]), retrospec-
tively collected from 17 centres. Patients were divided into three in-
dependent groups (training, validation, external test sets). The study
design is illustrated in Figure 1.

FLAIR
n, of Patients: 345
(184 MOGAD + 201 RRMS)
B

—

— —
TRAINING VALIDATION SET EXTERNAL TEST SET
n. of Patients: 248 [T2%) n. of Patients: 96 (28%) MOGAD vs RRMS
Final DL algorithm

(103 MOGAD + 146 RRMS] (41 MOGAD + 55 RRMS)

- ¥
VALIGATION SET
ol Patimnts: 50 {2001

TRAINING ST

.o Patinnts: 199 (0%) ATTENTION MAPS

Figure 1: Schematic representation of the study design

ATTENTION MAPS |
{PAM)
The work was structured in two consecutive steps:

Step 1 fpurple): ResNet-10 architecture was trained using cross-entropy loss function, then accuracy was assessed on the
external test set

Step 2 (green): individual attention maps lated wsing a guided back: ion approach and then using
2-scores. Finally, 2 PAM (one for each disease group) were created by non- Enearly registering to MNI and thon averaging all the
carrectly classified attention maps of RRMS and MOGAD respectively.

For the significant results (p<0L05]), the number of voxels (V) and the mean rscore are reported.

Trained CNN-CLASSIFIER
MOGAD vs ARMS

FIGURE 1 Schematic representation of the study design.

Results: A DL discriminatory model between the two diseases was
built (accuracy/specificity/ sensitivity: 84%/85%/84%) and success-
fully validated in the external test set without retraining (accuracy/
specificity/sensitivity: 72%/68%/76%). PAM revealed the relevant
role of insula (nV: 271, z-score: 3.10), hippocampus (nV: 839, z-score:
3.44), periventricular areas (nV: 669, z-score: 3.47) for RRMS, while
the selective role of the cingulate cortex (nV: 2360, z-score: 2.71) for
the identification of MOGAD (Figure 2).

Figure 2: Topographical distributions of the areas significantly contributing
to the differentiation between patients with RRMS and with MOGAD
Significant voxels are shown in a colour scale from light blue to dark blue for
RRMA and from yellow to red for MOGAD, from the most to the less
significant, respectively.

FIGURE 2 Topographical distributions of the areas significantly
contributing to the differentiation between patients with RRMS
and with MOGAD.

Conclusion: We developed a DL-model to accurately differentiate
RRMS from MOGAD on FLAIR MRI. PAM provided additional clues
on how damage is distributed in the two diseases.
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Disclosure: The present research was conducted thanks to the 2019
ECTRIMS-MAGNIMS fellowship (awarded to R.C.). The Authors
have nothing to disclose in relation to this work.
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Background and aims: Cognitive impairment affects approximately
30% of pediatric onset Multiple Sclerosis (POMS) patients with a
negative impact on everyday lifel. The aim of this study was to eval-
uate the feasibility and effectiveness of a home-based, computer-
assisted training of attention in patients with POMS.
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Some studies have highlighted a particular involvement of lan-
guage in patients with POMS, which is commonly spared in adults.
Additionally, a lower intelligence quotient (IQ) has been observed in
patients with an earlier onset of the disease.

Methods: Inclusion criteria were diagnosis of MS, age 9-18years, im-
pairment on at least one attention test. Subjects were randomized to
specific training (ST) or non-specific training (n-ST), delivered through
a customized module based on attention exercises in COGNI-TRAcK2.
The main feature of the ST is the implementation of working load al-
gorithms and procedures for intensiveness regulation. The effective-
ness of the ST on attention was primarily assessed on the Symbol Digit
Modalities Test (SDMT)3 using an analysis of variance for repeated
measures. Secondary objectives included effectiveness on other cog-
nitive tests and everyday-life activities. The evaluations were per-
formed at baseline, end of training, 3-month follow-up.

Results: 22 relapsing-remitting patients were included: data of 8 subjects
in n-ST and 4 subjects in ST were available. As for the primary outcome,
SDMT score improved in the ST group (from 31.2 at baseline to 42.4 after
3months, p=0.043). This effect was evident also in Trial Making Test B
(p=0.047). There was no benefit in other neuropsychological measures.

—_— NP

Time 1 Time 3

As for the primary outcome, mean score on the SDMT improved
in the ST group (from 31.2+ 9.8 at baseline to 42.4+ 18 at the end
of training, p=0.524) and remained stable in the n-ST group (from
32+7.3 at baseline to 35.5+9.7 at the end of training, p=0.284).
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The positive effect of ST was also evident in Trail Making Test B, which
improved in each group of patients: in ST group from 113.5+16.3 at
baseline to 54 +8.5 at the end of treatment (p=0.047) and in n-ST
group from 97+ 39 at baseline to 76.7 +41.4 at the.

Conclusion: These preliminary findings point to a potential benefit of
a home-based, computer-assisted training of attention in patients with
POMS. Early rehabilitation in POMS can mitigate the negative impact
of cognitive impairment in patient's lifestyle and school activities.

Disclosure: C. Masciulli nothing to disclose; E. Portaccio received
fees from Biogen, Merck Serono, Sanofi, Teva and Novartis; R. G.
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Merck Serono, Novartis and Teva; M. Pardini received research
support from Novartis and Nutricia and honoraria from Merk and
Novartis, G. Mancardi received honoraria from Bayer Schering,
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Background and aims: Narcolepsy type 1 (NT1) is diagnosed on av-
erage 10years after the onset. We evaluated the contribution of 24-
hour continuous polysomnography (PSG) as an alternative tool for
the diagnosis of NT1 in adults and children.

Methods: Consecutive patients evaluated at the Bologna Narcolepsy
Center from 2013 to 2022 for suspected hypersomnia were in-
cluded. The 807 participants underwent 48-hour ambulatory PSG
monitoring preceding the multiple sleep latency test (MSLT). The ac-
curacy of nightl and day2 PSG was tested for the diagnosis of NT1
(n=322), employing the 2023 international criteria as the standard
reference for the ROC curve analysis.

Results: The detection of daytime-sleep-onset REM period (SOREMP)
>1, with an area under the curve (AUC) of 0.84 (95% ClI, 0.82-0.87),
84.4% sensitivity and 84.5% specificity, resulted superior to nighttime-
PSG measures, including nighttime-SOREMP (p <0.001) and compara-
ble to 24-hour-SOREMP count. In the entire cohort, the combination
of daytime-SOREMP 21 with cataplexy provided 78.9% sensitivity and
98.4% specificity, with AUC 0.89 (95% Cl 0.86-0.91) superior to the
combination of nighttime-SOREMP with cataplexy (AUC 0.78, 95%
Cl 0.76-0.81, p<0.001) and not inferior to MSLT criteria for narco-
lepsy (AUC 0.90, 95% Cl 0.88-0.92). These results were confirmed
separately in adult and pediatric patients, except that, in pediatric
patients (130/243 with NT1), nighttime-SOREMP (AUC 0.86, 95% Cl
0.82-0.90) was not inferior to daytime-SOREMP >1.
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FIGURE 1 Receiver operating characteristic (ROC) curve analysis
for diagnosis of narcolepsy type 1 of the polysomnographic
variables from daytime (A), nighttime (B), daytime and nighttime
combined (C), and all the variables together (D).
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TABLE 1 Receiver operating characteristic (ROC) curve analysis for
the diagnosis of narcolepsy type 1, in different age groups.

Conclusion: Continuous daytime-PSG is accurate for identifying
NT1 in all age groups and appears superior to nighttime-PSG and
not inferior to 24-hour monitoring. Daytime-PSG, applicable outside
sleep laboratory settings, can anticipate the diagnosis of NT1 in both
adults and children.

Disclosure: Nothing to disclose.
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survival even with the same genotype as in males. Some males with
severe phenotype could result in spontaneous pregnancy termina-
tion explaining similar frequency.

Disclosure: This abstract is part of a larger study analysing the geno-
typical and phenotypical landscape of PDHA1-related PDHD. This
study was made possible through large collaboration with more than

150 different specialists worldwide.
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Background and aims: Pyruvate dehydrogenase complex deficiency
(PDHD) is the prototypic inborn error of mitochondrial metabolism,
leading to neurodevelopmental disorder with lactic acidosis, CNS
structural abnormalities. Disease causing variants in the X-linked
PDHA1 are the most common genetic cause of PDHD, consequently,
mainly males should be affected. In the literature, both genders
are reported. We here assess the gender differences in survival in
PDHAZ1- related PDHD.

Methods: Affected individuals with PDHA1- related PDHD

were recruited via literature review (n=512) and international
collaboration (n=418). All variants were (re)classified according

to NM_000284.3 reference transcript, interpreted via American
College of Medical Genetics (ACMG,) criteria. (Likely) benign
variants were excluded. Survival probability was assessed using

Kaplan-Meier estimator.

Results: In total, 930 cases with known gender and genotype were
included (females 51.6%, n=480), harbouring a total of 324 different
PDHA1 disease causing variants. The overall median survival was
12.5years (95% Confidence interval (95% Cl) 8-20years; n=317).
Males had significantly (p <0.001) lower survival probability than fe-
males, median survival in males and females were 3.6years (95% Cl
2.5-9.42; n=146) and 22years (95% Cl 16.0-30.0; n=159), respec-
tively. Males with neonatal or infantile presentation had significantly
lower survival probability than females with neonatal (p<0.001;
n=136) or infantile (p <0.001; n=83) presentation.

Conclusion: Interestingly, we found equal number of cases between
both genders, males had significantly lower survival probability. In
females, X-inactivation could lead to milder phenotypes with better

Background and aims: Gait disturbances and movement disor-
ders are frequent in patients with GLUT-1 deficiency syndrome
(GLUT1-DS), a rare disease also characterized by seizures and cog-
nitive dysfunction. This study aimed to assess the ability of a set
of instrumental gait indexes to identify gait disorders in GLUT1-DS,
and to detect potential correlations with the clinical phenotype and
biochemical parameters.

Methods: We recorded a 30-meter gait of 16 subjects with GLUT1-DS
and of 16 matched healthy subjects (HS). We performed gait analysis
with an inertial sensor. Based on trunk acceleration we calculated:
spatio-temporal gait parameters, pelvic kinematics, harmonic ratios
(HR), recurrence quantification analysis (RQA), stride length coeffi-
cient of variation (CV), the longest short-term Lyapunov's exponent
(sLLE), and the log dimensionless jerk score (LDLJ). Along with the
instrumental gait recording, we performed a comprehensive clinical
and biochemical phenotyping.

Results: GLUT 1-DS (mean age 19.1+13.7 years) showed lower val-
ues of HR and single support (SS) phase (Figure 1; p<0.05), indicat-
ing impaired gait smoothness. Moreover, they showed higher values
of CV and sLLE (Figure 2; p<0.01), suggestive of higher dynamic
instability and variability of gait. The CV negatively correlated with
ketonemia (r=-0.61, p<0.05). Nine subjects (52%) had clinically evi-
dent gait disorders, mainly characterized by choreo-ataxic gait.
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FIGURE 1 Differences in time of single support (SS) and harmonic
ratio (HR) between HS (orange) and GLUT1-DS (green).
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FIGURE 2 Differences in coefficient of variation (CV, i.e. variability
of stride length) and the longest short-term Lyapunov's exponent
(sLLE) between HS (orange) and GLUT1-DS (green).

Conclusion: GLUT1-DS exhibited multiple alterations in the trunk
acceleration-derived gait indexes, which were suggestive of im-
paired gait stability and smoothness. Interestingly, increased gait
variability correlated with low ketonemia, possibly suggesting this
feature as a marker of poor therapeutic adherence.

Disclosure: Nothing to disclose.
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L. Moiola? V. Martinelli%; P. Vezzulli®; E. Brambilla®; A. Falini’;

G. Martino® M. Roccal; M. FiIippi9

1Neuroimaging Research Unit, Division of Neuroscience, and Neurology
Unit, IRCCS San Raffaele Scientific Institute, and Vita-Salute San
Raffaele University, Milan, Italy; 2Neurology Unit, IRCCS San Raffaele
Scientific Institute, Milan, Italy; >Neuroimaging Research Unit, Division
of Neuroscience, IRCCS San Raffaele Scientific Institute, Milan, Italy;
“4Neurology Unit, and Neuroimmunology Unit, Institute of Experimental
Neurology, IRCCS San Raffaele Scientific Institute, Milan, Italy;
5Neuroradiology Unit and High Field MRI Center, IRCCS San Raffaele
Scientific Institute, Milan, Italy; °Neuroimmunology Unit, Institute of
Experimental Neurology, IRCCS San Raffaele Scientific Institute, Milan,
Italy; 7Neuroradiology Unit and High Field MRI Center, IRCCS San
Raffaele Scientific Institute, and Vita-Salute San Raffaele University,
Milan, Italy; 8Neuroimmunology Unit, Institute of Experimental
Neurology, IRCCS San Raffaele Scientific Institute, and Vita-Salute

San Raffaele University, Milan, Italy; 9Neuroimaging Research Unit,
Division of Neuroscience, Neurology Unit, Neurorehabilitation Unit,

and Neurophysiology Service, IRCCS San Raffaele Scientific Institute,
and Vita-Salute San Raffaele University, Milan, Italy

Background and aims: Human fetal neural progenitor/stem cells
(hfNPCs) transplant feasibility and safety in progressive multiple
sclerosis (PMS) has been demonstrated in STEMS, a phase | clinical
trial (NCT03269071). Higher dose of hfNPCs was associated with
significantly lower rates of brain and gray matter (GM) atrophy after
2years. We present long-term (LT) follow-up (FU) of STEMS trial.
Methods: Patients underwent clinical (comprehensive of Expanded
Disability Status Scale [EDSS] and Symbol Digit Modalities Test
[SDMT]) and brain MRI evaluation at minimum 4.5year FU. New
T2-hyperintense and Gd-enhancing lesions were counted. T2-lesion
volume (T2LV), percentage brain (PBVC), GM (PGMVC) and white
matter (PWMVC) volume changes were estimated.

Results: FU was available for 11/12 patients (median duration
5.6years). At LT, EDSS and SDMT were significantly worsened com-
pared to 2year FU (p<=0.08). Five (45%) patients showed new
T2-hyperintense lesions, whereas T2LV was unchanged (p=0.07);
no patient showed Gd-enhancing lesions. Brain, GM and WM vol-
umes were decreased at LT compared to 2-year FU. Interestingly,
atrophy rates at LT were lower compared to the first 2-year changes
(significant for PGMVC: 2-years vs. baseline=-0.76%; LT vs. 2-
years=-0.47%, p=0.04). No significant correlation was found be-
tween number of injected hfNPCs and variation of EDSS, SDMT or
MRI measures.

Conclusion: Although no clear dose-response effect has been found
in hampering disability, cognition or brain atrophy progression, lower
rates of GM atrophy were found at LT FU, which could imply that
hfNPCs maintain their neuroprotective effect over time.
Disclosure: M Azzimonti, | Gattuso, E Pagani, A Genchi, L Storelli,
P Vezzulli, E Brambilla, A Falini, and G Martino have nothing to dis-
close. L Moiola compensation for speaking activities and/or consult-
ing services from Merck, Biogen, Novartis, Roche, Sanofi, and TEVA.
V Martinelli compensation for speaking and/or consultancies and
support for participation in congresses from Biogen, Merck-Serono,
Novartis, Genzyme and TEVA Pharmaceutical Industries. MA Rocca
consulting fees from Biogen, Bristol Myers Squibb, Eli Lilly, Janssen,
Roche; speaker honoraria from AstraZaneca, Biogen, Bristol Myers
Squibb, Bromatech, Celgene, Genzyme, Horizon Therapeutics Italy,
Merck Serono SpA, Novartis, Roche, Sanofi and Teva; research sup-
port from MS Society of Canada, Italian Ministry of Health (IMH),
Italian Ministry of University and Research, and FISM. M. Filippi
compensation for consulting or speaking activities from Alexion,
Almirall, Biogen, Bayer, Celgene, Chiesi Italia SpA, Eli Lilly, Genzyme,
Janssen, Merck, Neopharmed Gentili, Novartis, Novo Nordisk,
Roche, Sanofi, Takeda, and TEVA; participation in Advisory Boards
for Alexion, Biogen, Bristol-Myers Squibb, Merck, Novartis, Roche,
Sanofi, Sanofi-Aventis, Sanofi-Genzyme, Takeda; scientific direction
of educational events for Biogen, Merck, Roche, Celgene, Bristol-
Myers Squibb, Lilly, Novartis, Sanofi-Genzyme; he receives research
support from Biogen ldec, Merck-Serono, Novartis, Roche, IMH,
Italian Ministry of University and Research, and FISM.
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OPR-039 | Parental smoking exposure and risk for multiple

sclerosis among adults: The EnvIMS study

C. Ferri'; N. Merli%; K. Myhr?; T. Riise*; C. Wolfson®; M. Pugliatti®
IDepartment of Neuroscience, S. Anna University Hospital, Ferrara,
Italy; Department of Neuroscience and Rehabilitation, University of
Ferrara, Italy. S. Anna University Hospital, Ferrara, Italy; *Department
of Clinical Medicine, University of Bergen, Norway; The Norwegian
Multiple Sclerosis Registry and Biobank, Department of Neurology,
Haukeland University Hospital, Bergen, Norway; *Department of
Global Public Health and Primary Care, University of Bergen, Bergen,
Norway/The Norwegian Multiple Sclerosis Competence Centre,
Department of Neurology, Haukeland University Hospital, Bergen,
Norway; *Department of Epidemiology, Biostatistics, and Occupational
Health, School of Population and Global Health, McGill University,
Montreal, Quebec, Canada; °Department of Neuroscience and
Rehabilitation, University of Ferrara, Italy; S. Anna University Hospital,

Ferrara, Italy

Background and aims: Active smoking is a known risk factor for
Multiple sclerosis (MS) development and poor prognosis. However,
the impact of past exposure to parental smoking (ParS), including
maternal smoking during pregnancy (MSDP) is not well defined. We
aimed to investigate how these types of early age exposures affect
MS risk among adults.

Methods: Using the data collected by the EnvIMS study, a large mul-
tinational case-control population-based study, we investigated the
association between MS and smoking habit, MSDP and maternal/
paternal smoking (MaS, PaS) in Canadian, Italian, and Norwegian
populations. Data were collected with EnvIMS-Q, designed to in-
vestigate environmental exposures during early life stages. Adjusted
odds ratios (aOR) for index age and participants' smoking status are
presented with 95% confidence intervals (95% Cl).

Results: We included 1565 Canadian, 2040 Italian, and 2674
Norwegian subjects. An association between MS and MSDP and
MaS was observed among Norwegians: aOR 1.38 (1.12, 1.71) and
1.39 (1.17, 1.65), respectively. A tendency for PaS to be associ-
ated with MS was found among Canadians: aOR 1.21 (0.97, 1.51).
No significant association to ParS (any) was detected in the Italian
population.

Conclusion: Selective exposure to ParS at early age may differen-
tially increase MS risk in the general population and independently
from the subject's past/current smoking habit. The developmental
origin of health and disease (‘DOHaD’) theory may help interpret
these findings. The absence of an association between MS and past
exposure to ParS in other populations may reflect its smaller effect
on MS risk compared to other factors.

Disclosure: The authors declare no conflict of interest. The EnvIMS
study was supported by Fondazione Italiana Sclerosi Multipla, FISM,
grants n. 2007/R/14, and n. 2008/R/19; Financially supported by the
European Union - Next Generation EU - NRRP M6C2 -
2.1 Enhancement and strengthening of biomedical research in the
NHS - PNRR-MAD-2022-12,376,868.
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OPR-040 | Retinal layer thinning differentiates disease-
modifying treatment effects in relapsing MS when using a

rebaseline

G. Bsteh'; H. Hegen®; N. Krajnc?; P. Altmann?; M. Auer?;

K. Berek®; B. Kornek®; F. Leutmezer?; S. Macher?; T. Monschein;
M. Ponleitner®; P. Rommer?!; C. Schmied!; K. Zebenholzer®;

G. Zulehner®; T. Zrzavyl; F. Deisenahmmer®; F. Di Pauli®; B. Pemp4;
T. Berger1

IDepartment of Neurology, Medical University of Vienna, Vienna,
Austria; 2’Comprehensive Center for Clinical Neurosciences and Mental
Health, Medical University of Vienna, Vienna, Austria; 3Department
of Neurology, Medical University of Innsbruck, Innsbruck, Austria;
4Department of Ophthalmology, Medical University of Vienna, Vienna,
Austria

Background and aims: We aimed to investigate whether retinal layer
thinning measured by optical coherence tomography (OCT) can dif-
ferentiate effects of disease-modifying treatment (DMT) in relaps-
ing MS (RMS) using a rebaseling concept.

Methods: From an ongoing prospective observational study, we in-
cluded RMS patients, who 1) had an OCT scan 6-12months after
DMT start (rebaseline), 2) =21 follow-up OCT 212months after re-
baseline, and 3) adhered to the DMT during follow-up. Differences
between DMT substances in thinning of peripapillary retinal nerve
fiber layer (pRNFL) and macular-ganglion-cell-plus-inner-plexiform
layer (GCIPL) were analyzed using mixed-effects linear regression

adjusting for age, sex, disease duration and relapses during follow-up.

DMT Start

Minlmum 13 months.

atweryed dlinical history l Minimum Fellerw-ups duration

——— — ——

FIGURE 1 Study design.

Results: Of 291 RMS patients (mean age 30.8years [SD 7.9],
72.9% female, median disease duration 9 months [6-94], median
rebaseline-to-last-follow-up-interval 37 months [12-87]). Mean an-
nualized percent loss rates (%/year) of retinal layer thinning in refer-
ence to dimethyl-fumarate (n=84, GCIPL 0.28, pRNFL 0.53) were
similar under teriflunomide (=18, GCIPL 0.34, pRNFL 0.59, not sig-
nificant [ns]), glatiramer acetate (n=24, GCIPL 0.32, pRNFL 0.56, ns)
and interferon beta (n=13, GCIPL 0.33, pRNFL 0.60, ns), appeared
slightly lower under sphingosine-phosphate-1-receptor modulators
(n=27, GCIPL 0.19 [p=0.093], pRNFL 0.42 [p=0.097]) and cladrib-
ine (n=23, GCIPL0.20 [p=0.095], pPRNFL 0.42 [p=0.099]), and were
significantly lower under natalizumab (n=47, GCIPL 0.09, pRNFL
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0.24; p<0.001 respectively) and anti-CD20 monoclonal antibodies
(n=55, GCIPL 0.10, pRNFL 0.23; p<0.001 respectively).
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FIGURE 2 Annualized pRNFL loss differentiates disease-modifying
treatment effects in RMS.

0.0+
E -0.2_ *kk kkk
>
S 0.4
T
g -0.6
T 0.8
*+ <0.001
-1.0 I I 1 I I I 1 I
PO N A
& 2 W
Q N
S LFE Ly &

Figure 23 Annualized GCIPL loss differentiates disease-modifying
treatment effects in RMS.

Conclusion: Applying a rebaseling concept, retinal layer thinning dif-
ferentiates DMT effects in RMS and, thus, may be a useful biomarker
to mediate DMT efficacy on neuroaxonal degeneration - at least on
a group level.

Disclosure: Gabriel Bsteh: has participated in meetings sponsored
by, received speaker honoraria or travel funding from Biogen,
Celgene/BMS, Lilly, Merck, Novartis, Roche, Sanofi-Genzyme and
Teva, and received honoraria for consulting Biogen, Celgene/BMS,
Novartis, Roche, Sanofi-Genzyme and Teva. He has received unre-

stricted research grants from Celgene/BMS and Novartis.

OPR-041 | Longitudinal changes in the periplaque area of
paramagnetic rim lesions may be associated with remyelination

failure

N. Krajnc!; V. Schmidbauer?; J. Leinkauf?; N. Gantner?; L. Haider?;
G. Bsteh®; G. Kasprian?; F. Leutmezer?; B. Kornek®; P. Rommer?;
T. Bergerl; H. Lassmanns; S. Hametner4; A. Dal-Bianco®
1Depari.‘ment‘ of Neurology, Medical University of Vienna, Vienna,
Austria; ’Medical University of Vienna, Department of Biomedical
Imaging and Image-guided Therapy, Vienna, Austria; SCenter for Brain
Research, Medical University of Vienna, Vienna, Austria; *Division

of Neuropathology and Neurochemistry, Department of Neurology,

Medical University of Vienna, Vienna, Austria

Background and aims: Paramagnetic rim lesions (PRLs) are an
emerging imaging biomarker in multiple sclerosis (MS) associated
with a more severe disease course.

Methods: In this prospective longitudinal study, quantitative MRI
metrics of PRLs, lesions with diffuse susceptibility-weighted imaging
(SWI)-hypointense signal (DSHLs) and SWil-isointense lesions (SILs),
their surrounding periplaque area (PPA) and normal-appearing white
matter (NAWM) were measured in people with MS (pwMS) using the
multi-dynamic multi-echo (MDME) sequence post-processing soft-
ware “SyMRI” at baseline, after 1 and 2years.

Results: In 15 pwMS, 18 PRLs, 31 DSHLs and 63 SILs were identified;
four (26.7%) patients had no PRLs. After 2years, intralesional T1 re-
laxation times increased significantly only in SILs (1200.7 (172.6) vs.
1278.6 (245.7), p=0.002) but not in PRLs and DSHLs (1648.6 (402.1)
vs. 1810.2 (564.6), p=0.154; 1532.5 (402.1) vs. 1741.4 (328.1),
p=0.086, respectively). In the PPA, significantly shorter T1 relaxa-
tion times were observed for both DSHLs (790.8 (83.2) vs. 767.9
(45.9), p=0.012) and SlLs (747.5 (45.7) vs. 730.6 (51.2), p=0.007) but
not for PRLs (786.7 (52.9) vs. 795.2 (30.3), p=0.591). Patients with
PRLs also showed no shortened T1 relaxation times in the NAWM
(685.0 (46.0) vs. 690.7 (18.5), p=0.830) in contrast to patients with-
out PRLs (676.1 (42.9) vs. 643.3 (19.4), p<0.001).
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Longitudinal changes in PRLs, DSHLs and SlLs, their surrounding
PPA and NAWM.

Conclusion: Significantly shorter T1 relaxation times in DSHL PPA
and SIL PPA, but not in PRL PPA after 2years may again point to
remyelination failure in and around PRLs. T1-quantification based
on MDME in and around lesions may become a useful and applicable
routine marker for silent progression in pwMS.

Disclosure: The project is supported by the Multiple Sklerose
Forschungsgesellschaft.
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OPR-042 | CVS,CL and PRL for the diagnostic and prognostic
workup of MS

S. Borrelli®; M. Martire?; A. Stélting®; C. Vanden Bulcke!;

E. Pedrini?; F. Guisset; C. Bugli®; H. Yildiz*; L. Pothen?;

S. Elands’; V. Martinelli?; B. Smith®; S. Jacobson®; R. Du Pasquier’;
V. van Pesch®: M. FiIippiZ; D. Reich® M. Absinta?; P. Maggi1
lNeuroianammation Imaging Lab (NIL), Institute of NeuroScience,
Université catholique de Louvain, Brussels, Belgium; 2Vita-Salute San
Raffaele University, Milan, Italy; SPlateforme technologique de Support
en Méthodologie et Calcul Statistique, Université catholique de Louvain,
Brussels, Belgium; 4Depari.“ment of Internal Medicine and Infectious
Diseases, Cliniques Universitaires Saint-Luc, Université catholique

de Louvain, Brussels, Belgium; 5Department of Neurology, Hopital
Erasme, Hépital Universitaire de Bruxelles, Université libre de Bruxelles,
Brussels, Belgium; ®National Institute of Neurological Disorders and
Stroke (NINDS), National Institutes of Health (NIH), Bethesda, MD,
USA; 7Neurology Service, Department of Clinical Neurosciences, Centre
Hospitalier Universitaire Vaudois, University of Lausanne, Lausanne,
Switzerland; 8Department of Neurology, Cliniques Universitaires Saint-

Luc, Université catholique de Louvain, Brussels, Belgium

Background and aims: The diagnosis of multiple sclerosis (MS) can
be challenging in clinical practice. We evaluated the diagnostic per-
formance, alone or in combination, of the central vein sign (CVS),
cortical lesions (CL), and paramagnetic rim lesions (PRL), as well as
their association with clinical outcomes.

Methods: This multicenter study included: (1) a cross-sectional anal-
ysis of CVS (proportion of CVS-positive lesions, or simplified deter-
mination of CVS in three/six lesions - Select3*/Select6*), CL, and PRL
in 185 MS/100 non-MS cases on 3T-MRI-brain images, including 3D
T2-FLAIR, T2*EPI magnitude and phase, DIR, and MPRAGE; (2) a
longitudinal analysis in 61 MS cases of progression independent of
relapse and MRI activity (PIRA).

Results: The presence of 241% CVS-positive lesions/21 CL/21 PRL
(optimal cut-offs) had 96%/94%/93% specificity, 97%/80%/60%
sensitivity, and 0.99/0.88/0.77 area under the curve (AUC), re-
spectively, to distinguish MS from non-MS cases. Select3*/Select6é*
showed 93%/95% specificity, 97%/89% sensitivity, and 0.95/0.92
AUC. The combination of CVS, CL, and PRL improved the di-
agnostic performance, especially when Select3*/Selecté* were
used (93%/93% specificity, 98%/97% sensitivity, 0.99/0.98 AUC;
p=0.002/p<0.001). Both CL and PRL were associated with higher
MS disability and severity. After 2years follow-up, cases with >4
PRL at baseline were more likely to experience PIRA (OR 17.8, 95%
Cl: 2.2-144.7; p=0.007), whereas no association was observed be-
tween other MRI measures and PIRA, including the number of CL.
Conclusion: The combination of CVS, CL, and PRL can improve MS
differential diagnosis. CL and PRL also correlate with clinical meas-
ures of poor prognosis, with PRL being a predictor of PIRA.
Disclosure: S. Borrelli is supported by the Funds Claire Fauconnier,
Ginette Kryksztein & José and Marie Philippart-Hoffelt, managed by
the King Baudouin Foundation. A. Stolting has the financial support

of the Fédération Wallonie Bruxelles - Fonds Spéciaux de Recherche
(F.S.R.). C. Vanden Bulcke has the financial support of the Fédération
Wallonie Bruxelles - Fonds Spéciaux de Recherche (F.S.R.). D.S. Reich
is supported by the intramural Research Program of NIH/NINDS. M.
Absinta is supported by research grants from the Conrad N. Hilton
Foundation (Marylin Hilton Bridging Award for Physician-Scientists,
grant #17313), the International Progressive MS alliance (21NS037),
the Roche Foundation for Independent Research, the Cariplo
Foundation (grant #1677), the FRRB Early Career Award (grant
#1750327), and the National MS Society (NMSS RFA-2203-39,325).
P. Maggi research activity is supported by the Fondation Charcot
Stichting Research Fund 2023, the Fund for Scientific Research
(F.R.S, FNRS; grant #40008331), Cliniques universitaires Saint-Luc

“Fonds de Recherche Clinique” and Biogen.
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OPR-043 | Neuron-specific Enolase in Status Epilepticus versus
Generalized Periodic Discharges after cardiac Arrest (NEXT-CAT)

Morotti Colleoni'; M. Pozzi%; S. Tagliabue; E. Bianchi®;

M. Normannot; F. Pasini®; G. Cereda®; A. Giglio!; A. Stabile®;

G. Pederzoli; 5. Diamantil; J. Di Francesco®; L. Stanzani®;

A. Coppoz; L. Avalli?; C. Ferrarese®; G. Foti?; S. Beretta®
1Department of Neurology, Fondazione IRCCS San Gerardo dei Tintori,
University of Milano-Bicocca, Monza, Italy; 2Department of Intensive
Care, Fondazione IRCCS San Gerardo dei Tintori, Monza, Italy; *Mario
Negri Institute for Pharmacological Research IRCCS, Milano, Italy

Background and aims: The aim of our study was to analyse the dis-
tribution of NSE levels according to specific EEG patterns in post-
cardiac arrest patients.

Methods: We conducted a prospective cohort study in patients
after cardiac arrest admitted to the ICU, with at least one NSE value
between 24 and 72hours and at least one off-sedation EEG within
72hours after cardiac arrest. Subjects were categorized in four inde-
pendent EEG patterns (benign, epileptiform non-GPDs, GPDs, malig-
nant non-epileptiform). Kruskal-Wallis test and Mann-Whitney tests
were used to compare the NSE levels distribution among the four
EEG patterns and in GPDs versus epileptiform non-GPDs patterns.
Results: We recruited 341 patients from 2011 to 2023. A benign
EEG pattern was observed in 161 (47%), an epileptiform pattern in
84 (25%), GPDs in 43 (13%) and a malignant pattern in 53 (15%).
The median NSE level were 34ng/mL for the benign EEG pattern,
45.8ng/mL for the epileptiform pattern, 144ng/mL for GPDs and
320.8ng/mL for the malignant one. The distribution of NSE levels
was statistically different among the four EEG patterns (H=152.4,
p<0.0001). NSE levels were approximately 100ng/mL higher in
patients with a GPDs pattern, compared to an epileptiform non-
GPDs pattern (absolute difference 98.2ng/mL, 95% Cl 66.2-126.7,
p<0.0001).
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NSE levels (24-72 hours)
according to EEG pattern
after cardiac arrest
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The NSE levels distribution among the four EEG patterns.

Conclusion: The level of the prognostic biomarker NSE is higher in
patients after cardiac arrest with GPDs compared to epileptiform ac-
tivity. A more aggressive therapeutic approach could be justified for
patients with epileptiform non-GPDs activity after cardiac arrest.

Disclosure: Nothing to disclose.

OPR-044 | Electroencephalographic and epileptological natural
history in metachromatic leukodystrophy: A longitudinal study

G. Cutillo}; G. Fanelli'; A. Zambon®; M. Vabanesi'; G. Cecchetti’;
A. Bellini%; S. Recupero3; M. Sarzana®; F. Ciotti®; U. Del Carro®;
M. Natali Sora’; C. Baldoli?; A. Aiuti®; F. Fumagalli®; M. Filippi®
1Neurology Unit and Neurophysiology Service, IRCCS Ospedale San
Raffaele, Milan, Italy; 2Neuroradiology Unit, IRCCS Ospedale San
Raffaele, Milan, Italy; 3Pediatric Immunohematology Unit and BMT
Program, IRCCS San Raffaele Scientific Institute, Milan, Italy

Background and aims: Metachromatic leukodystrophy (MLD) is a
lysosomal storage disorder caused by mutations in the ARSA gene.
Few data are available on its epileptological history.

Methods: Single-center, retrospective and prospective observa-
tional study on MLD patients enrolled in a natural history protocol
(January 2000-December 2023). Data including clinical histories,
EEG tracings, MRl evaluations and functional scales were collected.

Results: Fifty patients, 25 late infantile (LI), 12 early juvenile (EJ), 7 late
juvenile (LJ), 6 adult-onset (AD), were included. Median follow-up was
4years (IQR: 2-8; range: 1-20), with 360 EEG tracings. Epilepsy was
documented in 76% (38/50) of patients: 80% (20/25) of LI, 100% (13/13)
of EJ, 50% of AD (3/6) and 43% of LJ (3/7). Epilepsy occurred on aver-
age 30months after disease onset in LI, 35months in EJ, 108 months
in LJ and 109 months in AD. Main seizure types reported were focal
and focal-to-bilateral tonic-clonic seizures, often drug-resistant. Status
epilepticus was reported in 34% (13/38) of patients, coinciding with
epilepsy onset in 4/38. Disease subtypes presented distinct EEG pat-
terns: LI presented rapid background deterioration, frequent seizures,
and low-voltage rapid activity bursts. Among Juvenile-onset patients,
divergent patterns were observed, with EJ having more similarities
with LI group and LJ displaying a slower progression. AD presented dis-

organized backgrounds with sporadic focal anomalies.
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Baseline features and demographics of the patients included in the

analysis, recapitulating the results section.

Conclusion: Epilepsy represent a significant comorbidity in MLD,
especially LI and EJ groups, often presenting with drug-resistant
seizures. MLD subtypes present different EEG evolution, hence this
could represent a tool to further characterize patients, disease pro-

gression and treatment response.
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Illustrative EEG epochs of four patients in advanced diseases stages.
A (LI), B (EJ), C (LJ), D (AD). Different subtype shows different de-

grees of background disorganization and focal anomalies.

Disclosure: The study was supported by Telethon Foundation, IRCCS
San Raffaele Scientific Institute, GlaxoSmithKline (GSK), and Orchard
Therapeutics. The authors have no relevant disclosure related to the
present work.
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OPR-045 | EpilepsyPOWER a project to favor inclusion of

people with epilepsy in workplaces
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ICampus Bio-Medico University, Department of Medicine and Surgery,
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Rome, Italy; 2University of Liverpool, Department of Molecular and
Clinical Pharmacology, Liverpool, UK; *International Bureau of Epilepsy,
Dublin, Ireland; *Luiss Business School, Rome, Italy; °Grenoble Ecole de
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Background and aims: Despite good seizure control, unemployment
and underemployment are more common among people with epi-
lepsy (pwE), for several reasons. The EpilepsyPOWER is a European
project, involving five Countries (Italy, Bulgaria, France, Ireland,
Germany), aimed to improve PwE's workplace inclusion.

Methods: For this project, we made a systematic review on epilepsy
and employment, selecting 55 articles from 1958 to 2023, analyzing
employment rate and determinants of employment/unemployment.
We reviewed legislation in involved countries and developed two
anonymous surveys asking for PwE's employment condition, and
higher education institutions (HEI) general knowledge and attitudes
about epilepsy.

Results: For all considered countries, we have not found any specific
job legislation. Unemployment rates ranged from similar to twice or
three times the general population and above all factors, seizure con-
trol and employers' attitudes contributed mostly to unemployment. We
collected 567 answers from PwE and 291 from HEI. Unemployment
rates were: 7.9% in ltaly, 6.7% Ireland, 8.5% France, 15% Germany, 9%
Bulgaria; people fully employed: 42.9% in Italy, 53% Ireland, 31.7%
France, 40% Germany, 47.9% Bulgaria. In Italy, 24.2% of pwE did not
disclose their condition, whereas in Bulgaria 48.5%. HEI individuals
correctly defined epilepsy as a neurological disorder, treatable in most
cases. Although most respondents have seen a seizure, in some coun-
tries, they did not know how to give first aid.

Conclusion: Exploring pwE work conditions and HEI perspectives
could help to spread a culture of inclusion and fight marginalization
of pwE in workplaces, allowing them to attain correct employment.

Disclosure: Nothing to disclose.

OPR-046 | Aninternationally derived core outcome set for adult

epilepsy treatment trials: The EPSET Project

J. Mitchell’; A. Noble?; P. Williamson?; T. Marson?; EPSET Project
Ineternational Working Group®
The Walton Centre NHS FT, UK; 2University of Liverpool, UK; SEPSET

Project

Background and aims: A Core Outcome Set (COS) is a standardised
list of outcomes that should be reported as a minimum in all trials.

In epilepsy, the choice of outcomes measured varies widely among
existing studies, particularly in randomised controlled trials (RCTs).
We have developed an internationally derived COS specific to adult
epilepsy treatment trials.

Methods: We performed a rapid review of the qualitative literature
exploring experiences of people with epilepsy and reviewed out-
comes already measured in phase 3 and 4 epilepsy specific RCTs,
to generate an outcome long-list. In collaboration with the ILAE Big
Data Commission and an international group of healthcare providers,
researchers, and people with epilepsy we have performed a group-
ing and rationalisation process and taken 42 individual outcomes to
a two-stage, online Delphi survey followed by consensus meeting.

( LONG LIST GENERATION )
Review 1-
Outeames from w !-o'“:'r.:: Review 3 - Focused
completed trials in ~ ompleted review of qualitative
clinicaltrials.gov ot literature
registry

Long List of Outcomes for EPSET consensus process.

Results: 490 people with epilepsy, their representatives, healthcare
professionals and researchers have completed the Delphi surveys
in 7 languages, representing the global perspective. Inconclusive
outcomes were discussed, and the final outcomes ratified at in-
ternational online consensus meeting. The ratified COS includes a
minimum set of seizure and non-seizure outcomes, that should be

measured and reported as a minimum in all future clinical trials.
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Outcomes meeting inclusion criteria after each
Delphi round
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Outcomes achieving consensus for inclusion in the COS after each
Delphi round.

Conclusion: The EPSET Project has identified a COS for adults with
epilepsy and derived inter- national consensus. This will ensure that
meaningful outcomes are measured in future clinical trials, that the
results of trials are relevant to people with epilepsy and facilitate
systematic review and meta-analysis.

Disclosure: Nothing to disclose related to the submitted work.

OPR-047 | Heart rate variability exhibits a reduced vagal output
in patients with status epilepticus developing Tako-Tsubo

S. De Angelis; P. Quintieri; F. Dono; D. Liviello; S. Cipollone; G.
Evangelista; S. Consoli; M. Russo; M. Dasara; F. Anzellotti; S. Sensi
Department of Neurosciences, Imaging and Clinical Sciences, “G.

d'Annunzio” University of Chieti-Pescara, Chieti, Italy

Background and aims: Tako-tsubo cardiomyopathy (TTC) is an im-
pairment of systolic function, mainly targeting the left ventricle with
clinical manifestations closely resembling that of acute coronary
syndrome. Although its aetiology has been related to a massive cat-
echolamine release driven by physical and psychological stressors,
certain neurologic conditions like status epilepticus (SE) also seem to
increase susceptibility to TTC. However, clinical factors linking the
SE to TTC are still missing. This study aims to provide reliable criteria
to be employed as predictors of TTC in epileptic patients.

Methods: In this study, we examined Heart Rate Variability (HRV)
changes in three patients presenting with TTC immediately after an
SE. HRV analysis was performed on a 5-minute EKG recording in
resting state during and after SE. HRV variability was evaluated ac-
cording to time and frequency domains and non-linear analysis.
Results: During SE, a leaning towards cardiovagal output reduction
was observed, as indicated by decreased RMSSD, HF, and SD1. In

addition, an increased LF/HF ratio was also observed, an index that
correlates with an overall increased risk of mortality. These imbal-
ances tend to attenuate with SE resolution.

Conclusion: Data from our cohort suggest that HRV variations play a
role in predicting cardiac dysfunction (and TTC) in epileptic patients.
These data support the notion of a distinct undergoing interplay be-
tween sympathetic and cholinergic stimuli on myocardial motility in
people with epilepsy.

Disclosure: Nothing to disclose.

OPR-048 | Status epilepticus in patients with brain tumors and
metastases: A multicenter cohort study of 208 patients

A. Strzelczyk®; J. Rickel'; D. Zeeb?; S. Knake?; H. Urban;

J. Konczalla®; K. Weber; P. Zeiner!; A. Pagenstecher?;

E. Hattingen'; A. Kemmling?; E. Fokas; S. Adeberg?; R. Wolff!;
M. Sebastian?; T. Rusch?; M. Ronellenfitsch’; K. Menzler?;

L. Habermehl?; M. Czabanka®; C. Nimskyz; L. Timmermann?;
C. Grefkes®; J. Steinbach®; F. Rosenow!

1Goethe—University Frankfurt; 2Philipps—University Marburg

Background and aims: Brain tumors and metastases account for
approximately 10% of all status epilepticus (SE) cases. This study
described the clinical characteristics, treatment, and short- and
long-term outcomes of this population.

Methods: This retrospective, multi-center cohort study analyzed
all brain tumor patients treated for SE at the university hospitals of
Frankfurt and Marburg between 2011 and 2017.

Results: The 208 patients (mean 61.5 +14.7 years of age; 51% male)
presented with adult-type diffuse gliomas (55.8%), metastatic enti-
ties (25.5%), intracranial extradural tumors (14.4%), or other tumors
(4.3%). The radiological criteria for tumor progression were evi-
denced in 128 (61.5%) patients, while 57 (27.4%) were newly diag-
nosed with tumor at admission and 113 (54.3%) had refractory SE.
The mean hospital length of stay (LOS) was 14.8 days (median 12.0,
range 1-57), 171 (82.2%) patients required intensive care (mean
LOS 8.9days, median 5, range 1-46), and 44 (21.2%) were adminis-
tered mechanical ventilation. All patients exhibited significant func-
tional status decline (modified Rankin Scale) post-SE at discharge
(p<0.001). Mortality at discharge was 17.3% (n=36), with the great-
est occurring in patients with metastatic disease (26.4%, p=0.031)
and those that met the radiological criteria for tumor progression
(25%, p<0.001).

Conclusion: SE occurrence contributed to a decline in functional sta-
tus in all cases, regardless of tumor type, tumor progression status,
and SE refractoriness, while long-term mortality was increased in
those with malignant tumor entities, tumor progressions, and refrac-
tory SE.

Disclosure: Nothing to disclose.
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OPR-049 | CAG repeats within non-pathological range in the HTT
gene influence plasma NfL levels in prodromal Alzheimer's disease

C. Crucitti’; S. Mazzeo®; A. Ingannato!; G. Giacomucci®;

J. Balestrini'; V. Moschini? C. Morinelli%; G. Galdo®; F. Emiliani®;
D. Frigeriol; D. Piazzesi%: S. Bagnolii; S. Padiglioniz; V. Berti®;

S. Sorbil; V. Bessil; B. Nacmias!

!Department of Neuroscience, Psychology, Drug Research and Child
Health, University of Florence, Italy; ?Research and Innovation Centre
for Dementia-CRIDEM, Azienda Ospedaliero-Universitaria Careggi,
Florence, Italy; 3Department of Biomedical, Experimental and Clinical

Sciences “Mario Serio”, University of Florence, Florence, Italy

Background and aims: HTT gene is involved in axon traffick-
ing. It contains a key region of CAG repeats which is responsible,
when expanded beyond 39 repeats, of Huntington's disease (HD).
Expansions ranging from 27 to 35 are termed as intermediate al-
leles (lAs). Previous studies showed that increasing repeat length
below the HD threshold in HTT confers advantageous changes, sta-
bilizing the interaction with the brain-derived neurotrophic factor.
Moreover, CAG repeats seem to affect cognitive performances of
patients with Subjective Cognitive Decline (SCD) and Mild Cognitive
Impairment (MCI). Here, we aimed to explore the association be-
tween CAG repeats, Alzheimer's Disease (AD) CSF biomarkers and
plasma neurofilament light chain (NfL) in patients with SCD and MCI.
Methods: We included 95 patients (36 SCD and 59 MCI) who un-
derwent neuropsychological investigation, plasma NfL analysis, CSF
biomarkers analysis, Apolipoprotein E (APOE) and HTT genotype
analysis. Patients were classified as prodromal AD if they had at least
one positive AB biomarker and positive p-tau, otherwise they were
defined as non-AD.

Results: We tested the association between plasma NfL and CAG
repeats: in prodromal AD, this relationship was described by a quad-
ratic model (R% 0.243, p=0.009) as the NfL concentration decreases
as the CAG repeat number increases up to 26 repeats (confirmed
after age, diagnosis and CAG repeat number adjustment). There was
no association in non-AD patients.

Conclusion: The number of CAG repeats, below the IA threshold,
may play a role in SCD and MCI modulating the neurodegeneration
due to AD, implying the potential of HTT ‘s involvement in the dis-
ease's pathophysiology.

Disclosure: Nothing to disclose.

OPR-050 | Sleep and cognition: Insights from sleep
microarchitecture

I. Filchenko'; A. Eberhard-Moscicka?; S. Duss®; M. Aktan S[]zgijni;
C. Bernasconil; M. Schmidti; C. Bassetti’

IDepartment of Neurology, University Hospital, Inselspital, Bern,
Switzerland: 2Department of Psychology, University of Bern, Bern,
Switzerland

Background and aims: Sleep plays a pivotal role in cognition [Kong,
2023], however, to date little is known about the link between sleep
microarchitecture and different cognitive domains [Qin, 2023]. This
exploratory analysis aimed to comprehensively investigate this link.
Methods: The “Sleep and cognitive functioning” study included vol-
unteers in good or excellent health condition (Eastern Cooperative
Oncology Group grade of 0-1). Demographics, medical history,
sleep architecture by polysomnography (electroencephalography
[EEG] was recorded either with 6 electrodes or 256 electrodes
[high-density EEG, hd-EEG]) and cognition were assessed at study
inclusion (Figure 1A). Associations between cognition and sleep mi-
croarchitecture were explored using multiple linear regression with

adjustment for age and arousal index.

A. Study design

¥ = 1
RS
) — - {* o= — — /,'f% )
) o— Z
A = _/
Medical Sleep Nocturnal Two-week
records questionnaires sleep study actigraphy
Demographics, Momingness- Sleep macro- and Sleep macro-
comorbidities eveningness microarchitecture, architecture,
questionnaire heart rate, breathing, NPCRA

limb movements

B. Study population

Parameter Value

Age, years 29.00[23.00, 35.52]
Female sex 37(52.1)

MEQ, score 51.00 [46.00, 56.00]

Actigraphy

Duration of actigraphy, days 14.00 [14.00, 14.00]

Time in bed, minutes 500.91 [457.80, 522.48]

SE, % 82.82[77.11, 86.39]
Electroencephalography

Assumed sleep, hours 7.94[7.55, 8.33]
TRT, hour 8.43[7.99, 8.95]
TST, hour 7.20[5.92, 7.81]
SE, % 85.52 [76.89, 90.58)

Arousal index, /h 12.01 [4.25, 20.33]

NREM1, %TST 11.93[7.81,17.52]

NREM2, %TST 44,57 [37.56, 49.69]
NREM3, %TST 19.79 [15.40, 24.83)]
REM, %TST 21.39[17.65, 24.10]

Abbreviations: MEQ — Momingness-Eveningness Questionnaire, NPCRA — non-
parametric circadian rhythm analysis, NREM - non-rapid eye-movement sieep,
PSG —polysomnography, REM — rapid eye-movement sleep, SE - sleep
efficiency, TRT — total recording time, TST — total sleep time

Study design (A) and population (B).

Results: 60 participants were included (median age: 52.7 years old, inter-
quartilerange (IQR) [32.9, 64.6]; 55% men; hd-EEGin 52%; Figure 1B). EEG
analysis as based on 6 electrodes or their hd-EEG equivalents showed
limited associations between cognition and sleep microarchitecture (e.g.,
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working and visual memory with high SS density; Figure 2), whereas
high-density EEG analysis identified multiple associations of interest
with a distinct topography (e.g., visual memory with high EEG spectral
power in beta band involving the right posterior region; Figure 3).
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Conclusion: While these results confirm previous findings, they also
expand our understanding about the link between sleep microarchi-
tecture and cognition by providing valuable insights for the involve-
ment of specific cortical regions. This knowledge may serve as a basis
for targeted interventions to improve sleep-related cognitive function.

Disclosure: European Stroke Research foundation 2021.

OPR-051 | Neurotransmitters circuitry dysfunction in the
Alzheimer's disease continuum

L. Argentil; M. Losai; L. Lombardol; E. Peiraz; S. Raffa3;

G. Sambuceti®; F. Massal; S. Garbarino®; D. Arnaldi’; S. Morbelli®;
A. Chincarini?; B. Orso®; M. Pardini'

IDepartment of Neuroscience, Rehabilitation, Ophthalmology,
Genetics, Maternal and Child Health (DINOGMI), University of Genoa,
Genoa, Italy; ?Istituto Nazionale di Fisica Nucleare (INFN), Genoa,
Italy; *Department of Health Science (DISSAL), University of Genoa,
Genoa ltaly; 4Life Science Computational Laboratory, IRCCS Ospedale
Policlinico San Martino, Genova, Italy; 5Neurophysiopatology Unit,
IRCCS Ospedale Policlinico S. Martino, Genoa, Italy; °Nuclear Medicine
Unit, AOU Citta Della Salute e Della Scienza di Torino, Turin, Italy

Background and aims: The modulation of neurotransmitters cir-
cuitry in Alzheimer's disease (AD) holds promise as a potential focus
for pharmacological intervention. We aimed to study the progres-
sion of neurotransmitter's networks dysfunction associated to the
accumulation of misfolded proteins throughout the AD continuum.

Methods: We enrolled 90AD patients (72.8+7.02 yo) and 42
Healthy Controls (HC, 70+8.53 yo). All patients had a brain [18F]
FDG-PET scan and MMSE available. As amyloidosis biomarker, 50
patients performed CSF exam and 40 an amyloid-PET. Patients were
divided in two groups based on MMSE score (MMSE <24, n=24;
MMSE 224, n=66) to study different disease stages. We performed
a voxel-based analysis between AD patients and HC: in the whole
group, in MMSE <24 and MMSE 224 groups, separately. Using
JuSpace toolbox we explored the correlation between [18F]FDG-
PET images and PET maps of glutamate (mGIuR5), GABA (GABA-a),
dopamine (D1, D2, FDOPA), serotonin (SERT, 5HT1a, 5HT1b, 5HT2a,
5HT4), noradrenaline (NAT) and choline (VAChT).

Results: In the whole AD group, the distribution of brain hypome-
tabolism was associated with areas of 5HT2a and mGIuR5 density
(p=0.029, p=0.034 respectively). This remained significant in the
MMSE <24 group (p=0.006). In the whole group, 5HT2a density
correlates with a lower MMSE score and greater cerebral amyloid
burden.

Conclusion: The spatial pattern of brain hypometabolism in AD is
related to the distribution of specific neurotransmitters. We can
speculate that areas with elevated expression of receptors involved
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may be more susceptible to synaptic damage, as evidenced by brain
hypometabolism.

Disclosure: Nothing to disclose.

OPR-052 | Universal prevention of dementia in Italy:
A document analysis of the 21 Italian Regional Prevention Plans

S. Salemme?; D. Marconi?; S. Pani®; V. Casigliani*; A. Ancidoni’;

G. Zamboni®; G. Lazzeri%; N. Vanacore®; G. Bellomo®

1School of Advanced Studies, University of Camerino, Camerino, Italy;
2post Graduate School of Public Health, University of Siena, Siena,
Italy, Siena, Italy; 3University of Cagliari, Cagliari, Italy; 4University of
Pisa, Pisa, Italy; >National Center for Disease Prevention and Health
Promotion, National Institute of Health, Rome, Italy; °Department of
Biomedical, Metabolic and Neural Sciences, University of Modena and
Reggio Emilia, Modena, Italy

Background and aims: An estimated 40% of dementia cases could
be prevented through interventions targeting 12 modifiable risk
factors (RFs) at different stages of life. We characterized the sub-
national population approaches to the prevention of dementia im-
plemented in Italy.

Methods: We conducted a document analysis of the 21 Regional
Prevention Plans (RPPs) for 2020-2025. We categorized the
dementia-specific preventive interventions according to (i) type of
RF targeted, (ii) target age, and (iii) target population. Indirect poten-
tial beneficial effects of interventions were defined by critically re-
viewing published literature on plausible relationships between RFs.
Furthermore, we developed and applied to all RPPs a checklist eval-
uating key elements of situational analysis and prevention planning.
Results: Physical inactivity was the only RF covered by all RPPs, as
a direct target of 117/248 interventions for dementia prevention.
Smoking was targeted in more than 50% of RPPs, while less than
50% covered alcohol consumption and obesity. Only 25% of RPPs
had dementia-specific interventions for social isolation, hyperten-
sion, and diabetes. Two RPPs targeted air pollution and only one TBI.
No RPP directly covered low education, depression or hearing loss
for dementia prevention. Total scores of the checklist ranged from a
minimum score of 7 to a maximum of 28/63.

TABLE 1 Subnational coverage of potentially modifiable risk factors
for cognitive decline.

Risk tactor

Sankey Chart of the dementia-specific preventive interventions.
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Checklist scores by RPP.

Conclusion: While interventions on cardiovascular RFs can synergis-
tically affect multiple noncommunicable diseases, their prevalence
may suggest that policymakers are not fully aware of RFs more spe-
cific to dementia (e.g., social isolation and hearing loss). Therefore,
policymakers, public health workers, and dementia experts should
closely cooperate for the development of these policies.

Disclosure: Nothing to disclose.

OPR-053 | Neuromodulation of the mediodorsal nucleus during
MRgFUS thalamotomy demonstrates a causal role in reward
learning

W. Gilmourl; G. Mackenziei; l. Barnardl; J. Macfarlane2; S. Khan3;
A. Kanodia% M. Canty?; T. Littlechild®; V. Marshall*; E. Newman?®;
J. Farah®; M. Radon®; A. Marcerollo®; D. Steelel; T. Gilbertson®
Division of Imaging Science and Technology, Ninewells Hospital &
Medical School, University of Dundee, Dundee, UK; ’Medical Physics,
Ninewells Hospital & Medical School, Dundee, UK; 3De,oartment“ of
Neurosurgery, Edinburgh Royal Infirmary, Edinburgh, UK; 4Department
of Radiology, Ninewells Hospital & Medical School, Dundee, UK;
SInstitute of Neurological Sciences, Queen Elizabeth University
Hospital, Glasgow, UK; The Walton Centre NHS Foundation Trust for

Neurology and Neurosurgery, Liverpool, UK

Background and aims: Evidence from basic neuroscience increas-
ingly supports a specific role for the Medial Dorsal (MD) thalamic
nucleus influencing decisions that guide reward-based learning. As
common clinical syndromes of impulsivity, apathy and executive
dysfunction can be explained by abnormal reward-learning across
multiple clinical groups. Neuromodulation target MD nucleus may
represent a potential future therapeutic intervention for disorders
of cognitive control.

Methods: Thirty-five patient's undergoing MRgFUS thalamotomy
for Essential Tremor targeted at ventral intermediate nucleus (Vim)
performed pre-and post-operative (<24hours) cognitive testing
using the 4-armed restless bandit task. Outcome measures of task
performance included probability of choosing the most rewarding
bandit (Prew) and choice perseveration (Pstay). In 23 patients, post-
operative masks of (<24 hours) oedema extension into the MD nu-
cleus were used to analyse the relationship with cortical functional

connectivity and it's influence on decision making.

Fixation

Trial Onset

1.0s

FIGURE 1 Restless bandit reinforcement learning task. (A) example
of fluctuating reward payout for each of the four bandits in the task
(B) example trial with screenshots of computer graphics.

Results: Post-thalamotomy, patients used a greater proportion of
perseverative choices (Pstay) pre: 0.67+0.07, post: 0.75+0.0.05,
rmANOVA, F=11.05, p<0.001). Task performance indexed by
choices to the best bandit (Prew) was unaffected by thalamotomy
(rmANOVA, F=3.02, p=0.07). Cortical functional connectivity with
thalamotomy oedema extension into the MD nucleus predicted the
extent to which the thalamotomy increased Pstay in individual pa-
tients (rho=0.64, p=0.001).

o o o
= o ®

P(Choose best bandit)
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1510123456 Tl 2 3 4 5 6
Trial block Block

FIGURE 1 Behavioural effects of thalamotomy on task
performance. Analysis binned into six- 50 trial blocks (A) probability
of choosing the highest value bandit (B) Probability of choosing the
same bandit on two consecutive trials (Pstay).
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A 08 dopaminergic medication and subthalamic deep brain stimulation
5 (STN-DBS). Substantia nigra pars reticulata (SNr) stimulation could

z 08 improve FoG.
E s Methods: Two double-blind, cross-over, randomized trials, follow-
ing an identical protocol were conducted involving STN-DBS treated
92 04 PD patients with severe FoG. Participants received: standard high
B 04 o frequency (HF) STN-DBS (S), combined HF-STN and SNr stimulation
E_ " (C1), and combined HF-STN and low-frequency SNr stimulation (C2),
5 o2 for 1month each in a randomized order. The primary endpoint was
gﬁ _ '.m;uoﬁ 0.6 the change in the New Freezing of Gait Questionnaire (NFOG-Q)

0.0 .

0.1 0.2 0.3
Increase in P(stay)

FIGURE 3 (A) Probabalistic analysis of overlap between
thalamotomy (n=23) oedema (heatmap) with the medialdorsal
thalamic nucleus (grey overlay) onto standard brain template in
MNI space. (B) R map correlation and (B) cortical connectivity map.

Conclusion: MRgFUS thalamotomy can be used as an opportunity to
study cognitive thalamic nuclear function. An experimental design
for intra-operative thermal neuromodulation is proposed to causally
map the different contributions of the thalamic nuclei to cognitive
control.

Disclosure: TG has received honoraria from GE Healthcare Europe.
AM has received research funding from Boston scientific, Medtronic

and Insightec.

Movement disorders

OPR-054 | Substantia Nigra and subthalamic nucleus deep brain
stimulation for freezing of gait in Parkinson's disease

C. Ledda®; C. Artusi®; S. Gallo?; D. Rinaldi®; C. Campisi®;

V. Rousseau?; C. Thalamas®; R. Barbosa®; F. Ory-Magne>;
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University of Rome, Rome, Italy; “Service de Pharmacologie Médicale
et Clinique, Centre Hospitalier Universitaire et Faculté de Médecine de
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NS-Park/F-CRIN network, Limoges University Hospital; Inserm, U1094,
EpiMaCT - Epidemiology of chronic diseases in tropical zone, Limoges,

France

Background and aims: Freezing of gait (FoG) is a debilitating
symptom of Parkinson's disease (PD) with limited response to

score. Secondary analyses were performed on motor complications,
axial symptoms, activities of daily living, psychiatric symptoms,

sleep, and patient preference.
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Results: Fifteen patients received at least one combined stimulation.
No statistically significant difference in NFOG-Q scores was found
between S, C1, and C2; one-third of patients showed a clinically sig-
nificant improvement (28 points) with combined stimulations. Motor
complications improved significantly with C1 and C2 compared to
S(C1lvs. S:3.6+3.8vs.49+3.8, p=0.046; C2 vs. S: 2.7+3.1 vs.
4.9+3.8, p=0.005). At the end of the study, 80% of patients chose
combined STN-SNr stimulation. All adverse events were manageable.
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VTA of the STN and of the SNr for all patient included in the study in
the stimulation setting C1/C2.

Conclusion: Our study did not show a statistically significant im-
provement in NFOG-Q, but one-third of patients experienced a
clinically meaningful FoG improvement. Moreover, SNr stimulation
was both safe and effective in addressing motor complications.,
highlighting the importance of further exploration into the effects
of combined STN-SNr stimulation.

Disclosure: Nothing to disclose.

OPR-055 | Effectiveness and safety of levodopa-entacapone-

carbidopa infusion in Parkinson's disease. A real-world data study
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Background and aims: Levodopa-entacapone-carbidopa intestinal gel
(LECIG) infusion is a recently developed device-aided therapy for ad-
vanced Parkinson's disease (PD) patients. Our aim was to present real
world data (RWD) about the use of LECIG in PD patients from Spain.
Methods: A multicenter observational retrospective study of the first
patients to start LECIG in Spain was performed. All neurologists with
an experience of at least 2 patients treated until November 1, 2023
were invited to participate. RWD about effectiveness and safety
from the medical records (VO, pre-LECIG; V1, LECIG starting; V2,
post-LECIG follow-up) with a total of 246 variables was collected.

Results: Fifty-one PD patients (58.8% males; 69.7+9.7years
old) from 15 Spanish centers with a mean disease duration of
13.8 +6.2years were included (Table 1). Fourteen patients (27.5%)
were switched directly from levodopa-carbidopa intestinal gel. The
mean treatment duration was 140.7 + 83.7 days (range, 10-302). The
mean daily OFF time decreased from 5.1+ 3 at baseline (pre-LECIG)
to 1.9 +1.6 (post-LECIG) (N=45; p<0.0001). Global improvement
was observed in more than 85% of the patients (Figure 1). No sig-
nificant change was detected in the levodopa equivalent daily dose
from VO to V2 (Figure 2). Only 2 patients (3.9%) received 24-hour
infusion and 11 (21.6%) required more than 1 cartridge per day.
Eighteen patients (35.3%) had at least one adverse event related to
LECIG and/or the device system. Three patients (5.9%) discontinued
LECIG (Table 2).

M L
V0 BASELINE (pre-LECIG) Entacapone previcusly (%) 48 BT
DAT previously (%) 5 451
Aga 51 60707 -DBS 39
‘Gander (males) (%) 5 588 - Apamarphine: as
-LCIG k]
Weight (kg) a2 [TAFSIE] - More than 1/other 98
Height (cms) 33 164898
BMI M 247231 Treatment for PD (%) 51
- Levodapa 100
Civil status (% 43 - MAC-8 mhibitor &8
- Married 605 - Dopamine aganist ek ]
- Single 183 - COMT inhibitor 549
- Widowed ne “Entacapone 204
- Oither e “DpAnanG. 55
- Amantadine Fei]
Lining style (%) a7 L-dopa daily dose (mg) 46 | 1083.3 2 4572
- With the pariner 563 DA daily dese (mg) W | 27326
- Alone 106 LEDD (mg) 45 | 1537 5244
- With another family member BS
- Other 256 Other treatments (%) 51
- Antidepressant 529
Comarbidities (%) 51 - Benzodiazepine 529
- Arterial hypertension 5 Antipsycholic 255
- Diabeles melitus 18 Anti-dementa 167
- Dslipemia. 35
- Atrial Gbrillation a9
- Cardicpathy 78 V1 {starting LECIG)
- Lung disease 2
- Ealinsuropaihy, Ba Type of treatment (%) 51
- Mew start 725
Time: from disgnosis of PO (years) 51 138262 - Bwilch from LCIG 275
Molor Bucluations (%) 50 100
Time with mator Nuctuations (years) a3 7138 How LECIG was staried (%) &
Non-metor fluctuations (%) &1 06 - Hospitalization &1
Dty OFF hime (hours) 49 5120 - On an culpatient basis a3
HEY - OFF 51 afad] Diays for full LECIG optimization 51 4628
H&Y - ON 51 21225 Merming dese (mL) 51 108, 151
UPDRS - Ill - OFF a5 4123159 infusion rate (miih) 50 | 218,27
UPDRS - 11l - ON a4 18008 Extra dose (L) 51 150,18
Dyskinesia (%) 45 Ba4 LECHS monotherapy (%) 80 25
Cognitive impaiment {3%): 51 53 LECIG 24 hours (%) 0 4
- MG (%) a3 LEDE (mg) 44 | 1403444258
- Dementia (%) 2

The results reprasent % or mean £ S0

B, body mass index. COMT, catechal-O-methy| iransflerase. DAT, device-aided therapy, DBS, deso bran stimulation,
HEY, | LGHG, lavoek gel; LEGG, levodops: opa iy gt LEDD,
lavadop: ivalant daily dosa; MCI, mid cognitive impair UPDRS, Uni 's Diseasa Rating Scale.

TABLE 1 Data about sociodemographic aspects, comorbidities,
antiparkinsonian drugs and other therapies at baseline (VO) and
LECIG starting at V1.
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Total AEs, N

- Tube obstruction

- Stoma infaction

- Significant waight loss

- Orthostatic hypotension / hypotension
- Granuloma

- Erythema

- Dyskinesia impairment

- Tube migration

- Visual hallucinations / peychosis

- B vitamin deficiency

- Consfipation

- Pargsihesias in lower extremitios

- Acute renal insufficiency

- Acute unnary retention with urclogical complication
- Acute ischamic stroke

SasssaNNULUULRAENE Z

Patients with at leas! one AE, N (%) 18(37.3)
Al least possibly related (LECHS andior device) AEs, N i3
Patients with at least possibly related (LECIG andfor device] AEs, N (%) 18 (35.3)

Patients with al leas! one AE leading to discontinuation, N (%) 3(59)
- Serious stoma infection 1
« Acube urinary with urological
- Psychosis
Patients with at least one posslbly related (LECIG andlor device) leading io discontinuation N (%)
Daathz, N (%)

- -

AE, advorse gyl LECIG, lvodopn-anlacapone-cabidops stasting! gol
*The patient had a sevare stoma infoction that required to remove the PEG and stopping LECIG. Ho was institutionalzed
and died more than | monih laler relsted 0 an scule rens! falure

TABLE 2 Adverse events collected by the neurologist in patients
receiving LECIG from V1 (starting LECIG) to V2 (follow-up visit;
140.7 +83.7 days, range from 10 to 302).

N Figure 1
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5 s peetivaty LEICE & irmetinal gal, LEIE, i e

Figure2

A B
——MD -8R —a—ED
- 5 20
15 2
. - ,_——%
- Il - -
0 -
va v v
1900584 IISIAMT 148904770
AR LA . | a2 fatlonci it . | Nm 34, V18 V0, po0L038: ¥ 2,

, Wit T 8. Cronge trom vt V2 in
v el Nl o 1302 § 50 310 £ 0.0, O B4] inhuion rute el b Hadk; from 3.3 £08 £0 2.3 £0 & e 113 wr stre @cea [ml; Mot frem 1520 6
104729850010} O T ’ wi pe 8. . E8, et o
irfplon rete, LEKS, LEDD, ol iy dose; MO,

Conclusion: LECIG was safe and effective in advanced PD patients.

Disclosure: The authors report no conflict of interest.

OPR-056 | sGFAP - A potential biomarker for disease activity in
essential tremor?

L. Gattermeyer-Kell; M. Khalil; P. Opriessnig; D. Kern; S. Franthal;
M. Kogl; P. Katschnig-Winter; R. Schmidt; C. Enzinger; P.
Schwingenschuh

Department of Neurology, Medical University of Graz, Graz, Austria

Background and aims: Essential tremor (ET) constitutes a heteroge-
neous syndrome and possible neurodegeneration has been debated.
We recently linked serum-NfL to cognitive decline in ET-patients
with short disease duration (DD). Serum-glial fibrillary acidic protein
(sGFAP) hitherto remains unstudied in ET.

Methods: Data from 36 ET-patients and 36 age, sex and body-
mass-index-matched healthy controls were analyzed. sGFAP was
quantified by single-molecule-array in baseline (BL) and follow-up
(FU; 5years) blood samples. ET-patients underwent clinical evalu-
ation (Fahn-Tolosa-Marin-Tremor-Clinical-Rating-Scale-Total-Score,
FTM-TS).

Results: BL and FU sGFAP did not differ between groups. In ET-
patients, low BL FTM-TS was associated with higher sGFAP-increase
during the observational period (rs=-0.551, p=0.002). Shorter DD
correlated with low BL FTM-TS and trended towards higher sGFAP-
increase (rs=-0.344, p=0.068). Stratification in DD below/above
median (10.7 years) showed higher sGFAP-increase in short DD pa-
tients (39.6 vs. 12.6 pg/mL, p=0.020). In short DD patients, high BL
sGFAP correlated with high FU FTM-TS (rs=0.672, p=0.006) and
FTM-TS-increase (rs=0.590, p=0.021). Stratification of ET-patients
according to sGFAP-level below/above median (124.2pg/mL) re-
vealed that high sGFAP-patients were olderat BL (70.0 vs. 60.7 years,
p<0.001) and disease onset (62.6 vs. 49.9 years, p<0.001) than low
sGFAP-patients. Annual sGFAP-increase correlated with annual
FTM-TS-increase in the high (rs=0.587, p=0.027) but not in the
low sGFAP-group. In patients with high sGFAP and short DD (n=8),
annual sGFAP-increase correlated with annual FTM-TS-increase
(rs=0.738, p=0.037).

Conclusion: This study shows elevated sGFAP in elderly, late-onset
ET-patients. sGFAP-increase is higher in earlier vs. later disease
stages and correlates with worsening motor function, suggesting
sGFAP as a possible biomarker of ET disease activity.

Disclosure: Nothing to disclose.

OPR-057 | Modelling pathology progression in Parkinson's
disease phenotypes

M. Passaretti’; H. Zhao?; M. Mijalkov'; B. Zufiria Gerboles;

A. Canal Garcia®; J. Sun®; D. Vereb'; N. Rivera®; G. Volpe%;
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Karolinska Institutet, Department of Clinical Neuroscience, Stockholm,
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Matter Lab, Gothenburg, Sweden; 3Department of Medicine Solna,
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Background and aims: Understanding the relationship be-
tween phenotypic heterogeneity and the spread of pathology in
Parkinson's disease (PD) is challenging. The a-Synuclein Origin site
and Connectome (SOC) model postulate that a-synuclein aggrega-
tion first localization and spreading determine disease evolution.
Accordingly, two PD subtypes were proposed: brain-first-PD, from
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central nervous system, and body-first-PD, from peripheral nervous
structures. We aim to use the SOC model to differentiate PD pheno-
types predicting disease progression.

Methods: 1120 de novo- PD patients, 910 prodromal-cases, and 263
healthy controls were included from the Parkinson's progression
markers initiative. Patients and prodromal-cases with REM behavior
disorder and/or autonomic symptoms at baseline were classified as
body-first, otherwise as brain-first. All subjects underwent longitu-
dinal (12-years) clinical protocol and magnetic resonance imaging.
Results: Body-first-PD (667) demonstrated higher motor burden and
complications, worse cognitive evolution, and more severe depres-
sion compared to brain-first-PD. Body-first-PD showed bilateral
medial and lateral temporal atrophy (amygdala, para-hippocampus,
temporoparietal junction), cerebellum and brainstem. Brain-first-PD
patients demonstrated circumscribed atrophy of the left hemisphere
(angular gyrus, sensory-motor cortex, inferior frontal gyrus). Body-
first-prodromal-cases (519) demonstrated similar results to body-
first-PD, i.e. greater motor and cognitive impairment, involving the
same domains, and grey matter atrophy in lateral temporal areas.
Conclusion: Consistent with the SOC model, the study results indi-
cate that body-first-PD and prodromal-cases had worse disease pro-
gression and more severe brain atrophy compared to brain-first. The
results underscore the importance of PD patient phenotyping since
the prodromal phases. Hence, the application of the model would
enable tailored therapeutic approaches and disease prevention in-
terventions in high-risk individuals.

Disclosure: Nothing to declare.

OPR-058 | Thoracic spinal cord stimulation may improve
bradykinesia and rigidity in gait impaired Parkinson's disease
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and PET Center, Aarhus University, Aarhus, Denmark; 2Depart,‘ment of
Neurology, Aarhus University Hospital, Aarhus, Denmark; 3Department
of Neurology, Bispebjerg Hospital, Copenhagen, Denmark; “Department
of Neurosurgery, Aarhus University Hospital, Aarhus, Denmark;
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Background and aims: Gait impairment in Parkinson's disease (PD)
is debilitating and often resistant to available therapies. Recently,
spinal cord stimulation (SCS) has been suggested to be effective.
Nevertheless, existing literature on SCS for gait problems is limited
and possible mechanisms of action remain to be elucidated. This
study is part of the SCS therapy for patients with PD and gait prob-
lems (STEP-PD) trial (ClinicalTrials.gov: NCT05110053), and here we
aim to evaluate the effect on lower body motor symptoms and gait.

Methods: Fourteen non-demented PD patients with gait impairment
were included in the trial. The Movement Disorder Society-Unified
Parkinson's Disease Rating Scale (MDS-UPDRS) was assessed be-
fore surgery and at 6- and 12-month follow-ups. Total motor score,
lower body and gait (LBG) subscore, and the sum of lower body brad-
ykinesia and rigidity items (Table 1) were compared using paired t-

test. Mean differences with 95% confidence intervals are presented.

Table 1

MDS-UPDRS
part lll:

total motor score
MDS-UPDRS

Sum of items
3.1-3.18

Sum of items

LBG subscore 3.3d, 3.3e,
3.7a, 3.7b,
3.8a, 3.8b,
3.10; 3:.11,3.12

MDS-UPDRS Sum of items

lower body 3.3d, 3.3e,

bradykinesia and 3.7a, 3.7b,

rigidity 3.8a, 3.8b

TABLE 1 Details of the Movement Disorder Society-Unified
Parkinson Disease Rating Scale (MDS-UPDRS) scores presented.
LBG, lower body gait.

Results: Thirteen patients were treated with active SCS for 6 months
and eight patients were treated for 1 year. While the total motor score
improved slightly after both 6 months (-2.85 points [-7.07;1.38]) and
12months (-5.63 points [-14.03;2.78]), the LBG subscore improved
by -3.38 points (-4.83;-1.93), p=0.0003, after 6months and -5.25
points (-8.93;-1.57), p=0.0118, after 12months. Furthermore, lower
body bradykinesia and rigidity improved by -2.31 points (-3.75;
-0.86), p=0.0046, after 6months and -3.88 points (-7.17; —-0.58),
p=0.027, after 12months.

Conclusion: SCS may ameliorate lower body bradykinesia and rigid-
ity in gait-impaired PD patients. Furthermore, our results suggest
that extended treatment duration could yield a greater improvement.
Disclosure: KM's institution (Aarhus University Hospital) has re-

ceived travel support from Boston Scientific.
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OPR-059 | Role of brain 2-[18F]FDG-PET for the differential
diagnosis between ALS and ALS-mimics

G. Zocco'; A. Martino?; A. Giuliani®; C. Moglia®; R. Vasta®;
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University of Turin, Turin, Italy; 2Department of Business and
Management, LUISS University, Rome, Italy; 3Environment and Health
Department, Istituto Superiore di Sanita, Rome, Italy; 4Positron
Emission Tomography Centre AFFIDEA-IRMET S.p.A., Turin, Italy;

Slnstitute of Cognitive Sciences and Technologies, C.N.R., Rome, Italy

Background and aims: The combination of brain and spinal cord 2-
[18F]FDG-PET has shown a 81.5% accuracy in discriminating ALS
and ALS-mimics in a published study. We investigated the potential
role of brain 2-[18F]FDG-PET as a single marker to discriminate ALS
and ALS-mimics.

Methods: Our dataset included 663 ALS cases and 40 patients re-
ferred for suspected ALS but for whom an alternative diagnosis was
made (ALS-mimics) who underwent brain 2-[18F]FDG-PET at diagno-
sis at the ALS Centre of Turin between 2009 and 2019. We randomly
collected 40 ALS cases and calculated Laplacian scores in this group.
This is an algorithm for the selection of features, which correspond to
the voxels. It constructs a nearest neighbour graph. Laplacian score
seeks those features that respect this graph structure. We retained the
top features and performed feature extraction form the two groups
(ALS and mimics). Then, we randomly split the sample composed of
ALS and mimics in a training set (80%) and a test set (20%). The training
set was used to train the classifier (Support Vector Machine) and the
test set was used to evaluate the performance of the model. The pro-
cedure was randomly repeated 10 times for internal validation.
Results: SVM showed 85% specificity and 81% sensitivity on the
test set, with an error rate of 17%. The classification was based on
three cerebellar clusters, situated in left anterior lobe, right uvula
and right culmen.

Conclusion: Our data support the possible role of brain 2-[18F]
FDG-PET as a single diagnostic marker to discriminate ALS and
ALS-mimics.

Disclosure: Nothing to disclose.

OPR-060 | Morphometric analysis of spinal motor neuron
degeneration in sporadic amyotrophic lateral sclerosis

H. Aizawa®; S. Nagumoz; T. Hideyamaz; H. Kato?; S. Kwak?;

H. Terashi%; Y. Suzuki®; T. Kimura®

lDepartment of Neurology, Sanno Hospital, Tokyo, Japan; ZDepartment
of Neurology, Tokyo Medical University, Tokyo, Japan; 3Department of
Neurology, Asahikawa Medical Center, Asahikawa, Japan

Background and aims: To clarify the relationship between TDP-43
pathology and spinal anterior horn motor neuron (AHMN) atrophy in
sporadic amyotrophic lateral sclerosis (SALS).

Methods: The subjects were 8 SALS and 12 disease controls.
Formalin-fixed specimens of lumbar spinal cord samples were paraffin-
embedded and sectioned at the level of the fourth lumbar spinal cord
with a thickness of 4 um. Using a microscope (BZ-X800), the long diam-
eter of neurons with nucleoli was measured in spinal AHMNSs stained
with anti-SMI-32 antibody. AHMNs were divided into medial and
lateral nuclei for statistical processing. Among spinal AHMNs double-
fluorescently stained with TDP-43 and anti-nucleoporin p62 (NUP62)
antibodies against the nuclear membrane, we also measured the long
diameter of AHMNs with TDP-43 in both the nucleus and cytoplasm,
which are considered as initial lesions of TDP-43 pathology.

Results: The long diameter of the lumbar spinal AHMNs in SALS was
smaller in the medial nucleus (42.54 + 9.33 micrometer, n=24) and the
lateral nucleus (49.41 + 13.86, n=129) than in controls (medial nucleus
55.84+13.49, n=85, p<0.001; lateral nucleus 62.39+13.29, n=756,
p<0.001, Mann-Whitney test). All 21 motor neurons with early TDP-
43 pathology were in the lateral nucleus, and their long diameter

(67.60+18.3) was not significantly different from controls.

Lumbar spinal cord anterior horn

Control ALS

Histogram of spinal motor neurons.

TDP-43 pathology and motor neuron atrophy

TOP-43 NUPG2

DaR1 Merge
Control
MNormal TDP-43

ALS
Initial
TDP-43 pathology

ALS
Advanced
TDP-43 pathology
with neuron atrophy
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TDP-43 pathology and motor neuron atrophy.
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Conclusion: Motor neuron atrophy in SALS does not occur at the ini-
tial stages of TDP-43 pathology, and TDP-43 pathology has already
progressed in the atrophic motor neurons.

Disclosure: Nothing to disclose.

OPR-061 | Genome-wide directional effects of transcription
factor binding on Amyotrophic Lateral Sclerosis

M. Torrieri*; M. Grassano?; A. Chid%; M. Basso®; A. Calvo?
!Academic Neurology Unit, San Luigi Gonzaga University Hospital,
Orbassano, Italy; ?ALS Centre, Rlta Levi Montalcini Department of
Neuroscience, University of Turin, Turin, Italy; 3Department of Cellular,
Computational and Integrative Biology (CIBIO), University of Trento,
Trento, Italy

Background and aims: The transcription factor (TF) c-myc has been
shown to be elevated in many neurological disorders, including neu-
rodegenerative diseases. We observed an increased activity of c-
myc in astrocytes in TDP-43 mice models of Amyotrophic Lateral
Sclerosis (ALS), being related to a reduction in survival, probably due
to the release of an altered protein cargo by astrocytes. The aim of
our study was to test the role of TFs in the pathogenesis of ALS.
Methods: We used signed LD profile (SLDP) regression to test the
activity of TFs in large case-control GWAS of both ALS and fron-
totemporal dementia (FTD) [1,2]. SLDP regression is a validated
method used to identify genome-wide directional effects of signed
functional annotations on polygenic disease risk [3]. We ran SLDP
regression using the 382 available TF annotations for both ALS and
FTD gene data sets. Results were significant at a per-trait FDR <5%.
A positive association implies a greater binding of the TFs, leading to
greater expression; likewise, a negative association implies a lower
binding of the TFs, leading to lower expression.

Results: We used GWAS summary statistics obtained from 12.577
ALS patients (vs. 23.475 healthy controls) and 3.526 FTD patients

(vs. 9.402 healthy controls). We detected 38 and 14 significant as-
sociations respectively in ALS and FTD (Tables 1 and 2). Particularly,
genetic variants determining a greater binding of c-myc were associ-
ated with an increased risk of ALS, but not FTD.

1F 2 P
Nrsf 337580524 0000736
Nief 131819873 0,000906
Nisl 327596932 0001053
Nrsf 326335888 0,001101
Spl 312155278 0001799
Nrst 299952605 0002704
Max 2,.98649007 0002822

Foxp2 291254149 0003362
Jund 286584334 0,004159
Corect 266455613 0007709
Hnl4 264088411 0008269
Cmye 2,59986662 0,000326
Mxil 25741042 0,01005
Polls2 2.9159857 001187
Etoh 250198258 001235
cfos/Tam 247968092 001315
Cha2 247670891 001326
Sinl 24059607 001613
Ctefsc®016 236172765 001819
Pol2 231670146 0,02052
cfos/Tam 227128035 002313
Pol2 224341602 002487
Cmye 223011213 002574
Mxil 221880491 0,0265
Pol24 22103627 002708
Pmlsc 2173131 002977
Gml 2,13384584 003288
Fosl2 2118045984 003417
Eln 209153645 0,03648
Max 207875364 003764
Pol2 207625903 003787
Ubtf 207238018 003823
Cref 206661973 003877
Pol2 206260681 0,03915

Rix 205915754 0031946
Pol2 204141092 0,04121
Crel 202487696 004288
Etoh 199963215 0,04554

TABLE 1 SLDP regression for ALS gene data set. Significant
associations obtained from 12.577 ALS patients (vs. 23.475
healthy controls) are shown. We detected 38 significant positive
associations at per-trait FDR <5%.
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Egrl 3,32036446 0,000899
Maz 2.7341055 0,006255
Maz 262428929 0.008683
Mafk 2,56965445 001018
Pol2 2.55759092 0,01054
Nrst 2,39988998 00164
Zaf -2,34967122 0,01879
Chd2 2,23131909 0,02566
Sinl 2,19303615 0,02824
Elfl 2,18484791 0.0289
Pol2 2,1288098 0,03327
Nrsf 2,10824272 0,03501
Pol2 2,04090772 0,04126
Pol2 2,02439039 0,04293

TABLE 2 SLDP regression for FTD gene data set. Significant
associations obtained from 3.526 FTD patients (vs. 9.402 healthy
controls) are shown. We detected 14 significant associations at per-
trait FDR <5%, Only 1 of these associations was negative.

Conclusion: An increased activity of c-myc could be a specific patho-
genetic mechanism in ALS, leading to premature motor neurons
death.

Disclosure: Nothing to disclose.
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INeurology Residency Program, Universitd degli Studi di Milano, Milan,
Italy; ?Department of Neurology and Laboratory of Neuroscience,
IRCCS Istituto Auxologico Italiano, Milan, Italy; 3IRCCS Ospedale

San Raffaele, Division of Genetics and Cell Biology, Milan, Italy;
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Background and aims: Amyotrophic lateral sclerosis (ALS) is a neu-
rodegenerative disorder with a mean age of onset around 60years.
Evidence from the literature suggests the existence of a distinct clin-
ical phenotype associated with earlier age at onset (EO-ALS). Here

we aim to define the clinical phenotype of EO-ALS in comparison to
late-onset ALS (LO-ALS).

Methods: We studied a cohort of 1165 ALS patients, divided in two
groups: EO-ALS (onset 20-45years), and LO-ALS (onset >45years).
Clinical phenotype, survival outcome measures and serum biomark-
ers were compared in the two groups Significant p-value was set at
<0.05.

Results: We found that EO-ALS patients had significant predomi-
nance of males (72.5% vs. 60.9%, p=0.010), familial ALS (15.3% vs.
9.5%, p=0.037), spinal-onset (82.4% vs. 70.7%, p=0.047), progres-
sive muscular atrophy phenotype (11.7% vs. 3.9%, p=0.00009).
In the EO-ALS group, 1.5% had a cerebellar-ALS-plus phenotype
(p=0.00004). Interestingly, a lower progression rate (median: 0.47
vs. 0.61, p=0.011) and prolonged survival (median values: 117.3 vs.
49.7 months, p<0.001) were observed in EO-ALS as well as a longer
diagnostic delay (17.8 vs. 12.5months, p <0.001). Finally, in EO-ALS
serum GFAP was lower (median: 84.02 vs. 122.36 pg/mL, p=0.011),
and CPK was higher (median: 262 vs. 160U/L, p<0.001).

EO-ALS LO-ALS
mean median mean median
n_ % min-ma n_ % (D) {mnin-rna) pvalua
S a0100
¥ % W5 @ 3%
L] %5 725 630 609N
Familial 0037
EALS 0 153 o 9%
SALS 10 ea0 933 202
Age at onset {y) ATE{LET) 62.9(¢94)
Diagnostic dulay () 1738403 4303) 125(06-1545) <0001+
Sote of ot 0.047
Bulbar PP FITE ]
spinal W08 824 Ty
Phenotype
Clansle 84 80 LI S 0E52TH (B}
Bulbas W 148 I Nk Q07508 ()
UnN-p 15 17 = n4 30767 (1)
Lt i 33 I Q2800 (0)
FhaA 15 17 @ 39 2.00000 (0)"
Flall arm 7 s L L 026700 (1)
Flail leg 4 31 2 n 099202 (8
Respisatony o 0 n o1 2.10310 (8}
PN (kG 1020 LA S ] &0-29) aaem
LMNS S1{e84)  a[0.4) 4623y 4(0-14) ars?
MRC sum store 4500%113) 53 (12-60) 51088  535i6-60 a2
Corebellar-AlSglus 2 L5 : o2 0.00004 (61
ALSFRS-A I [e-47) A0 (S - B4} amaz
a5 47 008 - 7.43) 61 (0,03 - B8H) o011*
Sarvival fm) 117.3{3.5- 450.6) 497 (13-2719) <0.001*
GFAP {pgimi) 84,02 {36.77-113.67) 11136 (84,00 - 447.65) | amLL*
P (/1) 262 (31 . 1795 160 {16 - I76R) <0.001*
! sclerasis; AO-ALS adult-onset Flemale; M male; FALS familial ALS; SALS
sparadic AL, LIMN-p upper mator peorn primary atrophy; PLIVMNS Prns Ugper
Mator LIS Lower Mator H R Revised is Functionsl Rating Scale; 475 i

with the - ALSFRS-R san expressed In manthil GEAP ghial Sibrilary sckd protein; CPE createn
phosphakinase; y years; m months; § Bonkerron-adjusted p value; * significant pvalue.

TABLE 1 Demographic and clinical characteristics of the study
cohort, classified into the two main groups.
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FIGURE 1 Kaplan-Meier plots of survival probabilities for EO-ALS
(green line) and LO-ALS (blue line). Median values: 117.3months for
YO-ALS and 49.7 months for AO-ALS. +: censored cases.

Conclusion: Findings from our study indicate that EO-ALS is asso-
ciated with prolonged survival, suggesting that different pathoge-
netic mechanisms or enlarged motor neurons reserve might be at
play in this group of patients. Compared to previous studies, we did
not confirm the previously reported higher frequency of the upper
motor neuron predominant phenotype in the EO-ALS group.

Disclosure: Simone Pierro, Alessio Maranzano, Francesco Gentile,
Arianna Manini, Alberto Brusati, Silvia Peverelli, Eleonora Colombo,
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Maderna, Federico Verde and Antonia Ratti report no disclosure.
Vincenzo Silani received compensation for consulting services
and/or speaking activities from AveXis, Cytokinetics, Italfarmaco,
LiquidWeb, Srl and Novartis Pharma AG. He receives or he has re-
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European Neurology, American Journal of Neurodegenerative
Disease and Frontiers in Neurology. Nicola Ticozzi received com-
pensation for consulting services from Italfarmaco, Biogen, Amylyx
Pharmaceutical and Zambon Biotech SA. He received research fund-
ing from the Italian Ministry of Health and AriSLA. He is associate
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OPR-063 | Longitudinal progression of subcortical structural
damage in amyotrophic lateral sclerosis
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Background and aims: Converging evidence suggests an early in-
volvement of subcortical structures in the course of neuropathologi-
cal progression of amyotrophic lateral sclerosis (ALS). Our aim was to
explore the longitudinal evolution of structural damage to subcorti-
cal and hippocampal structures in a cohort of incident ALS patients.
Methods: Twenty-four patients with ALS and 34 healthy controls
underwent at least two longitudinal clinical evaluations and brain
MRI scans on a 3T scanner (median follow-up time=0.96years).
Segmentation of subcortical and hippocampal structures was ob-
tained. ANOVA models were performed between groups at base-
line. Linear mixed effect models were used to test longitudinal
trajectories of atrophy.

Results: At baseline, ALS patients showed significant bilateral reduc-
tion of hippocampal volumes compared with controls (left: p=0.05;
right: p=0.038), and a trend toward significance for atrophy in the
right thalami (p=0.08). Baseline volumes of the basal ganglia were
comparable between patients and controls. Longitudinally, ALS pa-
tients showed a significant reduction of grey matter volumes of the
left pallidum (p=0.01) and right putamen (p=0.02).

Conclusion: Our results suggest a different temporal involvement
of hippocampal and subcortical structures in the course of ALS,
with an early involvement of hippocampi and thalami followed by
a subsequent progression of damage to the basal ganglia. We high-
light the importance of subcortical structural alterations for a more
comprehensive understanding of ALS, supporting the use of MRI
for tracking disease progression. Funding. This study was supported
by: European Research Council (5tG-2016_714388_NeuroTRACK);
Foundation Research on Alzheimer Disease; Next Generation EU/
National Recovery and Resilience Plan, Investment PE8-Project
Age-It.
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Results: PRL and spinal cord lesion volume and count most strongly
predicted EDSS. Only CL volume and count were significantly as-
sociated with SDMT score at diagnosis. In a regression model includ-
ing non-rim WML and PRL volume (or count), only the latter was
significantly associated with EDSS along with spinal cord volume (or
count). In the same model with the two WML phenotypes grouped

together, the WML volume (or count) did not reach the significance.

TABLE 1 Demographics, clinical and radiological characteristics.

FIGURE 1 Probability maps of the spinal cord (a), non-rim white
matter (b), paramagnetic rim (d), and cortical lesions (d).
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TABLE 2 Relationship between neuroimaging biomarkers and
clinical disability. Multivariate linear regression models.
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Conclusion: PRLs and spinal cord lesions describe the best associa-
tion with physical disability in MS patients at diagnosis. CLs best cor-
relate with cognitive performance. SWI and DIR sequences and the
assessment of PRLs and CLs might add pivotal information at the
first MS patient assessment.

Disclosure: Nothing to disclose.

OPR-065 | Evaluation of neuronal and glial serum biomarkers in
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Hospitalier Universitaire Vaudois), University of Lausanne, Lausanne,
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Luxembourg, France; °Service de Neurologie, Sclérose en Plaques,
Pathologies de la Myéline et Neuro-Inflammation-Hospices Civils de

Lyon, Hépital Neurologique Pierre Wertheimer, Bron Cedex, France

Background and aims: The role of serum biomarkers to evaluate
MOGAD prognosis is limited. We aim to characterize serum neuro-
glial biomarkers and analyze their usefulness to predict relapses and
disability in MOGAD.

Methods: Retrospective longitudinal study included MOGAD and
age-matched multiple sclerosis (MS) patients with serum samples
obtained within 3months from disease onset. Clinical and laboratory
data were collected. Serum neurofilament light-chain (sNfL) and glial
fibrillary acidic protein (sGFAP) levels were determined using Simoa.
A descriptive comparison between MOGAD and MS groups was
performed. Within MOGAD group, Spearman test was built to as-
sess correlations between baseline serum biomarkers and disability
at sampling, as well as Cox and linear regression analyses to predict
time to second relapse and disability, respectively.

Results: Eighty-nine MOGAD and 32 MS patients were included.
In MS, female were more predominant (p=0.020), had lower EDSS
at onset (p=0.046), and higher presence of oligoclonal bands
(p=0.001). Baseline sNfL levels were higher in MOGAD compared
to MS (p=0.018). In MOGAD patients, sNfL (rho 0.289; p=0.008)
and sGFAP (rho 0.32; p=0.003) correlated with EDSS at sampling.
sGFAP levels were associated with EDSS at last follow-up in univari-
ate (p=0.017), but lost significance in multivariate analysis. In mul-
tivariate Cox analysis, higher baseline sNfL values increased the risk
of having a second relapse in MOGAD patients presenting with optic
neuritis (hazard-ratio 5.88 [95% Cl 1.56; 22.20]; p=0.009).
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TABLE 1 Demographic and clinical characteristics.

1. FinalEDss |
Variables Univariate  (95% Cl);p- Multivariate p (95% Cl); p-
value value

Age at onset 0.03 (0.01;0.05);0.006  0.05 (0.03; 0.07); <0.001

-0.13 (-0.84; 0.57); 0.712

EDSS at onset 0.30(0.16;0.45); <0.001  0.27 (0.13; 0.42); <0.001

Topography (5C) 1.09 (0.32; 1.86); 0.006 0.73 (-0.03; 1.49); 0.060

Brainstem

0.92 {-0.44; 2.29); 0.183

Encephalic 2.07 (0.50;3.56);0.007  0.98 (-0.37;2.33);0.153

0.42 (-0.78; 1.63); 0.487

Oligoclonal bands -0.05 (-0.98; 0.88); 0.917

Pleocytosis 0.42 (-0.35; 1.20); 0.281

Relapsing course 0.68 (-0.06; 1.43); 0.073

Chronic treatment after

fivst event 0.55 (-0.16; 1.26); 0.128

Follow-up years

-0.00 (-0.01; 0.01); 0,596

sNfL z-score 0.26 (-0.02; 0.55); 0.073  0.11 (-0.15; 0.38); 0.404

0.51(0.09;0.92);0.017  -0.02 (-0.43; 0.40); 0.928

VPO U 1,45 (0.59;2.30);0.001  0.46 (-0.34; 1,27);0.256

TABLE 2 Univariate and multivariate regression models assessing
the association of baseline sGFAP and sNfL levels with EDSS at last
follow-up in MOGAD patients.
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FIGURE 1 Correlation analyses between EDSS at sampling and
baseline sNfL (A) and sGFAP (B). Kaplan-Meier survival curves
comparing time to relapse between MOGAD patients with high or
low sNfL levels in the whole cohort (C) and in the subgroup of ON
(D).

Conclusion: In MOGAD patients, the neuro-axonal and astrocytic
damage is related with disability at sampling. Neuro-axonal damage
predicts a relapsing disease course in the subgroup of patients with
optic neuritis.

Disclosure: Villacieros-Alvarez has received grant from Instituto de
Salud Carlos lll, Spain; F121/00282 Cobo-Calvo has received grant
from Instituto de Salud Carlos I, Spain; JR19/00007.
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progressive multiple sclerosis brains
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age=54); SenMayo gene set was applied to the snRNAseq datasets
to identify senescent cells. As validation, multiplex immunofluo-
rescence (26 primary antibodies, including the senescence marker
pl6INK4A+) was performed on 7 MS-tissue blocks. To model
inflammation-induced senescence, we exposed 3D hiPSC-derived
organoids to the CSF (10% for 24 h) from MS patients and processed
by scRNAseq.

Results: In the snRNAseq datasets, endothelia were the most promi-
nent cells featuring senescence signatures in all WM lesion stages
(3-fold change [FC] increase) and MS cortex (2.3-FC). Compared to
control brain, senescent microglia were twice as abundant at the
chronic active lesion (CAL) edge and MS cortex; senescent astro-
cytes predominated in the lesion core (2-FC), CAL edge (2.6-FC), and
MS cortex (2-FC). Consistently, MS brains displayed a higher num-
ber of p16INK4A+ cells compared to control, enriched within areas
with chronic inflammation and at the ventricular ependyma. Using
organoids, we observed that the short-term inflamed-CSF expo-
sure promoted microglial senescence (4.2-FC relative to untreated
organoids).

Conclusion: Inflammation-associated cellular senescence is pro-
nounced in progressive MS and might potentially exacerbate tissue
dysfunction, with key translational implications.

Disclosure: MSM has got nothing to disclose. FF has got noth-
ing to disclose. ED has got nothing to disclose. DM has got noth-
ing to disclose. MA received consultancy honoraria from Abata
Therapeutics, Biogen, Sanofi-Genzyme and GSK. DSR has received
research funding from Abata Therapeutics and Sanofi-Genzyme. MF
is Editor-in-Chief of the Journal of Neurology, Associate Editor of
Human Brain Mapping, Neurological Sciences, and Radiology; re-
ceived compensation for consulting services from Alexion, Almirall,
Biogen, Merck, Novartis, Roche, Sanofi; speaking activities from
Bayer, Biogen, Celgene, Chiesi Italia SpA, Eli Lilly, Genzyme, Janssen,
Merck-Serono, Neopharmed Gentili, Novartis, Novo Nordisk,
Roche, Sanofi, Takeda, and TEVA; participation in Advisory Boards
for Alexion, Biogen, Bristol-Myers Squibb, Merck, Novartis, Roche,
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OPR-067 | Factors influencing postpartum activity in multiple
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Background and aims: Senescent cells accumulate in age-related
diseases. Whether these cells actively contribute to the tissue dys-
function leading to progressive MS is unknown. Here, we investigate
the spatial distribution of senescent cells in MS brains, and we model
post-inflammatory senescence using 3D hiPSC-derived organoids.

Methods: We performed single-nucleus RNA-sequencing (snR-
NAseq) on 31 samples of cortex and white matter (WM) from pro-
gressive MS cases (n=10, mean age=49) and controls (=4, mean

Background and aims: Postpartum relapses in multiple sclerosis
(MS) patients significantly impact family planning decisions, often
leading to cautious reproductive choices. Neurologists frequently
advise these individuals on managing their condition during and
after pregnancy. Objective: to analyze the factors influencing post-
partum disease activity in MS patients. Additionally, we assessed the
effectiveness of a proactive strategy designed to reduce postpartum
relapses.
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Methods: We conducted a prospective longitudinal study involving
pregnant women with MS, starting in 2015. We collected and ana-
lyzed demographic, clinical, and radiological data before pregnancy,
during pregnancy, and in the postpartum period. We implemented
a specific strategy to minimize postpartum relapses, including ini-
tiating treatment after delivery for active patients and conducting
cranial MRI scans 2 months postpartum.

Results: The study included 128 women, with a mean age of 35years
(range 25-47). Pre-pregnancy, 28.3% had experienced relapses in the
2years leading up to pregnancy, and similar proportions exhibited new
T2 lesions (28.3%) and gadolinium-enhancing lesions (21.6%). During
pregnancy, 10% experienced relapses, with 7% having clinical relapses
and 22% developing new T2 lesions within 6 months postpartum.
Notably, 41.4% of patients received DMT treatment within 15days
postpartum, leading to reduced postpartum relapses. Significant cor-
relations were found between postpartum relapses and relapse his-
tory, number of relapses, and gadolinium-enhancing lesions.
Conclusion: This study highlights the importance of a targeted post-
partum management strategy in reducing MS relapses. The proac-
tive approach, involving early DMT treatment and postpartum MRI
scans, effectively reduced postpartum relapses, demonstrating
the potential for improved outcomes in MS patients considering
pregnancy.

Disclosure: nothing to disclose related to the abstract.
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impairment in multiple sclerosis
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Background and aims: The cerebellum is often affected in patients
with multiple sclerosis (MS). It contains two motor representations:
the anterior (ACMA, lobules |-V) and posterior (PCMA, lobule VIII)
cerebellar motor areas. We assessed atrophy and T2-hyperintense
lesion loads in these areas and their association with motor
impairment.

Methods: Eighty-nine MS patients and 65 healthy controls (HC) un-
derwent a functional assessment (gait function and hand dexterity)
and structural MRI acquisition at 3.0T. Cerebellar lobules were seg-
mented using the SUIT atlas. Between-groups comparisons and age/
sex-corrected partial correlations were assessed.

Results: Compared to HC, ACMA and PCMA were atrophic in MS
(p<0.001), with similar reductions between the two areas. More
than 60% of MS patients had lesions in either motor lobule. ACMA
volume was lower than PCMA in HC and MS (p<0.001), whereas
T2-hyperintense lesion load was higher in ACMA than PCMA in MS
(p=0.040). Patients with lesions in both areas had worse motor per-
formance than those without lesions in either area (p<0.001 for
all). Patients with lesions only in the ACMA or PCMA had similar
motor abilities. In patients, lower ACMA and PCMA volumes cor-
related with worse left-hand dexterity (p<0.001), whereas higher
T2-hyperintense lesion load in both ACMA and PCMA correlated
with worse performance in all motor tests (r range=-0.358; -0.445,
p<=0.001 for all).

Conclusion: The non-homogeneous distribution of lesions suggests
an increased susceptibility of the ACMA to focal demyelinating le-
sions. Considering correlation analyses, disconnection of cerebellar
motor areas, rather than localised lobular atrophy, seems to better
explain motor impairment in MS.

Disclosure: F. Romano, B. Signoracci and E. Pagani have nothing
to disclose. P. Preziosa received speaker honoraria from Roche,
Biogen, Novartis, Merck, Bristol Myers Squibb, Genzyme, Horizon
and Sanofi, and research support from Italian Ministry of Health and
Fondazione Italiana Sclerosi Multipla (FISM). M. Margoni reports
grants and personal fees from Sanofi Genzyme, Merck Serono,
Novartis and Almiral. MA Rocca received consulting fees from
Biogen, Bristol Myers Squibb, Eli Lilly, Janssen, Roche; speaker hon-
oraria from AstraZaneca, Biogen, Bristol Myers Squibb, Bromatech,
Celgene, Genzyme, Horizon Therapeutics Italy, Merck Serono SpA,
Novartis, Roche, Sanofi and Teva; research support from MS Society
of Canada, Italian Ministry of Health, Italian Ministry of University
and Research, and FISM. M. Filippi received compensation for con-
sulting or speaking activities services from Alexion, Almirall, Biogen,
Bayer, Celgene, Chiesi Italia SpA, Eli Lilly, Genzyme, Janssen, Merck,
Neopharmed Gentili, Novartis, Novo Nordisk, Roche, Sanofi, Takeda,
and TEVA; participation in Advisory Boards for Alexion, Biogen,
Bristol-Myers Squibb, Merck, Novartis, Roche, Sanofi, Sanofi-
Aventis, Sanofi-Genzyme, Takeda; scientific direction of educational
events for Biogen, Merck, Roche, Celgene, Bristol-Myers Squibb,
Lilly, Novartis, Sanofi-Genzyme; he receives research support from
Biogen Idec, Merck-Serono, Novartis, Roche, ltalian Ministry of
Health, Italian Ministry of University and Research, and FISM.
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de Barcelona, University of Barcelona, Barcelona, Spain; ?Institut
d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona,
Spain; 3Pediatric Neuroimmunology Unit, Department of Neurology,
Sant Joan de Déu Children Hospital, University of Barcelona, Barcelona,
Spain; “Medical Statistics Core Facility, Hospital Clinic de Barcelona,
University of Barcelona, Barcelona, Spain; *Department of Child and
Adolescent Psychiatry and Psychology, Institute of Neurosciences,

Hospital Clinic de Barcelona, University of Barcelona, Barcelona, Spain

Background and aims: Anti-LGI1 encephalitis responds well to immu-
notherapy, but the symptoms that remain after treatment have not
been well described. We aimed to characterize the clinical features
of these patients over more than 1year after initial immunotherapy.
Methods: This prospective cohort study included individuals with
anti-LGI1 encephalitis who received immunotherapy within the
past year and sex and age matched healthy participants (HP). At
study entry, at 6months (not in HP), and at 12 months, participants
underwent neuropsychiatric and video-polysomnography (VPSG)
assessments.

Results: Between 2019 and 2022, 24 (57%) patients with anti-LGI1 en-
cephalitis and 18 (43%) healthy participants were recruited. At study
entry (median 88days [IQR 67-155] from initial immunotherapy), all
24 patients had one or more symptoms: cognitive (83%), psychiatric
(83%), insomnia (58%), REM sleep behaviour disorder (50%), faciobra-
chial dystonic seizures (FBDS 38%), and focal onset seizures (29%).
FBDS were unnoticed in 17% and focal onset seizures in 21%. VPSG
alterations included disruption of sleep structure (79% patients; O HP;
p=0.013]), excessive fragmentary myoclonus (63% patients; 22% HP;
p=0.039) and myokymic discharges (38% patients; O HP; p=0.0051).
These findings led to additional immunotherapy in 63% of the pa-
tients, resulting in improvement or resolution in all cases, however at
12months 65% remained with cognitive deficits.

Conclusion: Unsuspected but ongoing clinical and video-
polysomnography alterations are common in patients with anti-LGI1
encephalitis during the year that follows initial immunotherapy.
Recognition of these alterations is important because they are treat-
able, can be used as outcome measures in clinical trials, and may
influence cognitive outcome.

Disclosure: Nothing to disclose.

OPR-070 | Clinical characterization and long-term outcome of
children and adults with anti-AMPAR encephalitis
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Nationwide Children's Hospital, Columbus, OH, USA; ®Institut
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Chemistry, University Hospital Schleswig-Holstein, Germany;
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Background and aims: Anti-a-amino-3-hydroxy-5-methyl-4-
isoxazole-propionic acid (anti-AMPAR) encephalitis manifest with
limbic encephalitis (LE) associated with cancer. The full clinical spec-
trum, prognostic factors and outcome are not well established, es-
pecially in children. We compared clinical features of children and
adults and characterized the long-term outcome of anti-AMPAR
encephalitis.

Methods: Clinical information of adults and children with anti-
AMPAR encephalitis were reviewed from medical records.

Results: Eighty-four patients with AMPAR antibodies were included
(13 children, 71 adults). Patients with other concomitant neuronal an-
tibodies were excluded. Overall, 62% of patients presented with LE
(7 children, 45 adults, p=0.539). Compared to adults, children expe-
rienced more frequently prodromal symptoms (p=0.035), movement
abnormalities (p=0.032) and cerebellar symptoms (p=0.025). Brain
MRI was abnormal in 68% of patients, restricted to mesio-temporal
lobes (50%) or associated with extratemporal abnormalities (34%).
Exclusive involvement of extratemporal areas (16%) was more fre-
quent in children than adults (44% vs. 11%, p=0.035). Tumours were
found only in adults (56%, mainly lung cancer and thymoma). A follow-
up >24months was available for 34 patients (4 children, 30 adults):
64% showed neurological sequelae, including cognitive (83%), psychi-
atric (33%), sleep (11%), and movement (6%) disorders. Twenty-two
patients (65%) had a good outcome (modified Rankin scale [mRS] < 2)
whereas 12 (35%) a bad outcome (mRS>2). At multivariate analysis,
failure to respond to first-line immunotherapy was the only predictor
of bad outcome (OR 8.8, 95% Cl 1.3-59.5, p=0.025).

Conclusion: Children with anti-AMPAR encephalitis present dis-
tinct clinical and radiological features compared to adults. Despite
most patients respond to immunotherapy, neurological sequelae are
frequent.

Disclosure: M. Spatola receives research support from La Caixa

Foundation and Spanish National Research Institute (Carlos Ill).
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OPR-071 | Brain MRI changes and their impact on cognition in

the post-acute stage of anti-NMDA receptor encephalitis
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OPR-072 | How to retreat patients with anti-MAG
polyneuropathy after a course of rituximab? A comparison

between two regimens
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Ospedale Policlinico San Martino, Genoa, Italy; 3Immunology lab,
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Neurology, IRCCS Ospedale Policlinico San Martino, Genoa, Italy

Background and aims: We aimed to characterize the course of al-
terations in brain grey matter (GM) volumetry and diffusion-based
white matter (WM) connectivity and their association with cognitive
performance during the post-acute stage of anti-NMDAR encepha-
litis (NMDARe).

Methods: NMDARe patients were prospectively studied at 4, 8,
12 and 12-24 months from disease onset with paired cognitive and
MRI assessments that quantified whole brain volume, regional GM
changes, and structural integrity of WM connectivity. Differences
between NMDARe patients and healthy controls (HC), similarly
studied, in the longitudinal follow-up were analyzed using multilevel
linear mixed-effect models.

Results: Twenty-one post-acute NMDARe patients and 19 HC were
included. Compared with HC, patients showed similar global brain
volume, but specific regional changes: atrophy of the middle frontal
cortex, and enlargement of bilateral hippocampus and right amygdala,
mainly during the first 8months, which improved over time. NMDARe
patients showed differences in 76/2020 (3.8%; p <0.05, family-wise
error rate) WM connections, following two distinct dynamic patterns:
reduced connectivity in 63/76 (83%) connections, involving bilateral
cingulate, parietal cortex and deep GM, which improved rapidly (first
8months), and increased connectivity in 13/76 (17%) connections,
mainly subcortical areas, which stabilized over time. Regional atrophy
and decreased WM connectivity largely explained variability in work-
ing memory (87%) and learning and memory (86%) outcomes.
Conclusion: The first 8 months of post-acute NMDARe were domi-
nated by regional vulnerability to damage and rapid MRI improve-
ments. In subsequent months (8-24), MRI changes slowed and mild
residual volumetric and connectivity abnormalities persisted along-
side protracted cognitive deficits in NMDARe patients.

Disclosure: J.D. holds patents for the use of NMDAR as autoantibody
tests. GS received speaker fees from Angelini Pharma. SL received
compensation for consulting services and speaker honoraria from
Biogen Idec, Novartis, TEVA, Genzyme, Sanofi and Merck. S.L. re-
ceived compensation for consulting services and speaker honoraria
from Biogen Idec, Novartis, Janssen, Merck and Bristol-Myers Squibb,
and holds grants from the Instituto de Salud Carlos Ill. E.S. received
travel reimbursement from Merck and Sanofi-Aventis S.A. The rest of
the authors declare no conflicts of interest related to this work.

Background and aims: Rituximab represents an effective therapy
in anti-MAG polyneuropathy. However, a well-established retreat-
ment strategy is currently lacking. We aim to compare two different
retreatment protocols, upon clinical relapse vs. upon memory B cell
reappearance, to evaluate whether they could be associated with an
increased long-term disability.

Methods: We retrospectively evaluated 29 patients who were respon-
sive to an initial cycle of rituximab (375/mg/m?/week for 4weeks), and
retreated according to two different protocols: full course at the time
of clinical relapse (n=20), or a single infusion of rituximab (375mg/m?)
whenever the frequency of reemerging CD27+ memory B cells ex-
ceeded 0.05% in the first 2years and 0.1% thereafter (n=9). The scores
obtained in the validated clinical scales INCAT, MRC, ISS scales were
evaluated at baseline, after 9 months and at the last follow-up visit.
Results: Comparing the scores obtained in the three clinical scales
between baseline and the last follow-up, we found that patients
treated upon relapse disclosed a progressively more disabling clini-
cal course, whereas none of the patients treated upon memory B
cells reappearance had a significant clinical decline compared to
baseline (statistical data not presented for shortness).

Conclusion: Our findings reveal that patients treated upon clinical
relapse exhibit greater levels of long-term disability than patients
treated upon CD27+ lymphocyte reappearance, suggesting that the
latter protocol may be an effective maintenance treatment strategy
in patients with anti-MAG polyneuropathy.

Disclosure: Nothing to disclose.
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Background and aims: Anti-IgLONS5 disease is a newly identified rare
form of autoimmune disorder characterized by anti-lgLONS5 antibod-
ies that, via an as-yet-unidentified mechanism, are associated with a
brainstem-dominant tau pathology. Recent research indicates that
the tau pathology may develop in a time-dependent manner, being
absent or mild at early disease stages and very prominent after years
of disease progression. This study aimed to precisely characterize
the different tau phosphorylation steps and establish a sequence of
markers at the different severity stages in an autopsy cohort.
Methods: We used immunohistochemistry to analyze the medullary
region of 14 autopsy cases of anti-IgLONS5 disease with different se-
verity grades of tau pathology and varying disease durations, from
6 to 180months. We used 13 antibodies for different tau phospho-
rylation sites. The presence and severity of tau pathology were as-
sessed semi-quantitatively and compared to one PSP case and two
neurologically healthy controls.

Results: We identified different tau phosphorylation sites in anti-
IgLONS disease and were able to determine a sequence of phos-
phorylation steps based on the disease duration. The development
of cytoplasmic tau pathology seems to occur only in later disease
stages, whereas alterations of the nuclear envelope were evident in
the early stages.

Conclusion: Different tau phosphorylation steps occur during the
progression of anti-IgLON5 disease. The establishment of a se-
quence of pathological disease markers adds support to the hypoth-
esis that tauopathy might indeed be a time-dependent phenomenon.
Furthermore, it may aid in the neuropathological identification of
cases with mild pathology, and provides insight into the earliest
stages of tauopathy.

Disclosure: This work was supported by the Austrian Science Fund
(FWF), project number 16565-B (SYNABSII).
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Background and aims: Anti-contactin-associated protein-like 2
(CASPR2) encephalitis is a young disease entity, and information on
long-term clinical outcome and relapse rate are limited. We aim to
describe long-term clinical outcome, relapse rate and treatment ef-
ficacy to guide treatment decisions.

Methods: In this nationwide observational cohort study, patients
with a confirmed diagnosis of anti-CASPR2 encephalitis were in-
cluded. Clinical data were collected at diagnosis and during follow-
up, both retrospectively and prospectively. In all patients, written
informed consent was obtained.

Results: Forty-four patients with anti-CASPR2 encephalitis were
included (42/44 [95%] male; median age at onset 65years, range
40-86). The median follow-up time was 46.5months, range 7-113.
Relapses were present in 23/44 patients (52%). Compared to the
initial disease episode, patients experienced similar but fewer symp-
toms during the relapse(s). However, peripheral symptoms occurred
newly during a relapse in five patients. The median time to relapse
was 11months (range 3-58). At relapse, one patient was tapering
prednisone, eight patients had maintenance immunotherapy, three
had received Rituximab induction therapy, while 11 patients had no
immunotherapy anymore. VGKC RIA titre fluctuations in serum cor-
related well (84%) with relapse and remission. Nine patients (24%)
suffered multiple relapses. In 10 patients, a tumour was present, of
which two were only discovered during a relapse.

Conclusion: The relapse rate in anti-CASPR2 encephalitis is much
higher than previously anticipated, which provides a clear rationale
for prolonged immunotherapy. VGKC RIA titres in serum can guide
monitoring for relapses and disease course. It is recommended to
repeat tumour screening when patients relapse.

Disclosure: Marienke en Yvette funded by EpilepsieNL (NEF 14-19 &
19-08), Juliette by Dioraphte (2001 0403) Robin funded by ZonMW
(VIMP scheme) Peter A.E. Sillevis Smitt holds a patent for the detec-
tion of anti-DNER and received research support from Euroimmun.
Maarten J. Titulaer has filed a patent, on behalf of the Erasmus MC,
for methods for typing neurological disorders and cancer, and de-
vices for use therein, and has received research funds for serving on
a scientific advisory board of Horizon Therapeutics, for consultation
at Guidepoint Global LLC, and for consultation at UCB. MT has re-

ceived an unrestricted research grant from Euroimmun AG, and from
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Background and aims: LHON is a mitochondrial disease resulting
in bilateral vision loss. In LEROS, a Phase |V, open-label interven-
tional study (NCT02774005), visual acuity (VA) outcomes following
24 months of idebenone treatment were compared to an external
matched Natural History (NH) cohort. Eyes treated with idebenone
had significantly higher rates of clinically relevant recovery (CRR)
from baseline at 12 and 24 months compared to the NH control
group. Here, we present the cumulative percentage of eyes with
a CRR from baseline (KM-estimate) by disease phase and primary
mtDNA mutation as a function of treatment duration.

Methods: LEROS included patients with LHON aged 212y and with
a disease onset <5y prior. Eyes were stratified by time since symp-
tom onset: subacute/dynamic (<1y) and chronic (>1y). CRR was de-
fined as an improvement from “off-chart” VA to at least 1.6 logMAR,
or a 20.2 logMAR improvement if “on-chart”.

Results: The intention-to-treat (ITT) population included 196 pa-
tients. The KM-estimate of a CRR from baseline increased from
18.4% of eyes at Month 6 to 47.3% at Month 24 with idebenone
treatment in the subacute/dynamic phase, and from 18.2% to 29.1%
in the chronic phase. Improvement of visual acuity was also observed
in sub-analyses by mtDNA mutation in both subacute/dynamic and
chronic eyes (Table 1).

| Month 6 | Momth12 | Month18 | Month 24
S /dynamic eyes (S1 year after onset of symp )
Overall 18.4% 49% 38.8% 47.3%
[13.3.25.1] [28.0,43.1] [31.5,47.2] [38.4,57.1]
m.11778G>A 13.0% 25.5% 286% T T%
[7.4.223] [17.2,36.9] [19.8, 40.4] [26.7,51.4]
m.3460G>A 14.4% 4% 334% 334%
[6.3.31.2] [20.0, 52.3] {20.0, 52.3] [20.0,52.3]
m. 14484T>C 30.7% 539% 60.0% 80.0%
[19.1.46.9] [39.4.69.8] [45.0.75.5) [56.6.95.5
Chronic >1 after onset of symptoms})
Overall 18.2% 26.7% 28.2% 29.1%
[13.2.24.7] [20.6.34.1] [21.9.35.7] [22.7.36.9]
m.11778G>A 17.5% 222% 232% 246%
[11.8.256] [15.6.30.9] [16.5.32.1] [17.6.33.8
m 3460G>A 13.2% 26.0% 26.0% 26.0%
[5.1,31.4] [13.2.47.4] [13.2.47.4] [13.2,47.4]
m.14484T>C N2% 61.2% 70.9% 70.9%
[15.4_56.8] [39.5.83.2] [46.9.91.0] [46.9.91.0]

TABLE 1 Kaplan-Meier estimates of cumulative CRR [95% ClI] from
baseline.

Conclusion: Longer duration of idebenone treatment (beyond 1vy)
further improved visual outcomes regardless of LHON disease
phase. This improvement was most pronounced for eyes with the
m.14484T>C mutation.

Disclosure: CLM has acted as a consultant for Chiesi Farmaceutici,
Gensight Biologics, Regulatory PharmaNet, and Thenewway srl
and has also received speaker honoraria and/or financial support
for meetings from these companies, as well as from First Class srl
and Biologix. CLM has also acted as a principal or study investiga-
tor for clinical trials sponsored by GenSight Biologics, Santhera
Pharmaceuticals, Stoke Therapeutics, Reneo Pharmaceuticals and
Omeicos. PYWM, VC, and TK received research support and/or
personal compensation from Santhera Pharmaceuticals, Chiesi, and
GenSight Biologics. XL is an employee of Chiesi Farmaceutici S.p.A.
LEROS was funded by Santhera Pharmaceuticals and medical writ-
ing support was provided by nspm Itd, Switzerland with financial

support from Chiesi Farmaceutici SpA.
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and bias in suspected idiopathic intracranial hypertension
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Background and aims: Misdiagnosis of Idiopathic Intracranial
Hypertension (IIH) is prevalent and potentially harmful. We evaluate
the diagnostic process in IIH and the impact of National Guideline

(NG) on IIH management.
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Methods: Retrospective observational study of patients referred
to the Danish Headache Center bysuspected IIH,Jan 2020 to Sep
2022. We retrieved data on diagnostic work-up (DW) and duration,
causes for suspecting IIH, and mismanagement, and compared out-
comes by final diagnosis (confirmed versus disproven IIH (non-11H))
and by period before and after the NG. Level of significance was
Bonferroni-corrected to p <0.002.

Results: 124 patients were referred. We excluded IIH relapse (n=22)
and secondary intracranial hypertension(n = 6) leaving 96 patients with
suspected new-onset IIH. We confirmed IIH in 28% and disproved IIH
in 72% Confirmed IIH was discovered by optic disc swelling in 93%.
Neuroimaging indicating intracranial hypertension (n=1) and clini-
cal phenotype (n=1) aided little in finding true cases, but often elic-
ited IIH suspicion suggesting anchoring bias with premature closure.
False-positive misdiagnosis affected 9%, false-negative misdiagnosis
affected 2%. DWU was significantly more comprehensive and faster
in confirmed IIH compared to non-lIH. Mismanagement dropped by
implementation of the NG (from 44% to 20%, p=0.022), whereas di-

agnostic accuracy remained low (38% before vs. 21% after, p=0.11).

Impression of optic disc swelling H
| Clinical phenotype

non-1TH
Neuroimaging findings
Other reason

Causes for initial IIH suspicion and final diagnosis.

Conclusion: Optic disc swelling is the main determinant leading to cor-
rect IIH diagnostics. Ophthalmic evaluation is urgent and decisive in
suspected IIH and should guide DWU to mitigate unnecessary investiga-
tions. Neuroimaging and clinical phenotype have little diagnostic value
and introduce bias. A national guideline optimizes the diagnostic process.
Disclosure: N. S. Hansen received funding from the Novo Nordic
Foundation during the conduction of the work. J. J. Korsbaek received
funding from the Lundbeck Foundation, Rigshospitalet-Glostrup
and Odense University Hospital. S. Hamann received funding from
the VELUX Foundation. R. Jensen gave lectures for Pfizer, Eli-Lilly,
ATI, Merck, TEVA, Novartis, Lundbeck and Allergan. Investigator in
clinical trials with ATI, Eli-Lilly, Novartis and Lundbeck; received re-
search funding from University of Copenhagen, Rigshospitalet, ATI,
Lundbeck Foundation, The Medical Society in Copenhagen, Novo
Nordisk Foundation and Tryg Foundation.

OPR-078 | OCT in multiple sclerosis: beyond the optic neuritis

versus non-optic neuritis universe

S. Matos; A. Jorge; I. Pais; A. Martins; I. Correia; C. Nunes;
M. Maciério; S. Batista; J. Lemos
Neurology Department, Coimbra University Hospital Centre, Coimbra,

Portugal

Background and aims: When using optical tomography studies(OCT)
in multiple sclerosis(MS) eyes are usually classified as having had
clinical optic neuritis(ON), subclinical ON, or as otherwise normal.
We believe such approach undermines the importance of further
including and classifying eyes with signs indicative of retrochiasmal/
chiasmal disease(RCD/CD).

Methods: Objectives. To analyze eyes with OCT, evidence of RCD/
CD in a large database of MS patients. Methods. Eyes of MS pa-
tients examined with OCT were classified as normal, with clinical
ON(diagnosed >6months prior), subclinical ON(>7 micra inter-eye
retinal nerve fiber layer[RNFL] thickness difference and/or >4 micra
inter-eye ganglion cell layer[GCL] thickness difference), subclini-
cal or clinical CD(bilateral and congruent nasal GCL loss), subclini-
cal or clinical RCD(bilateral and congruent homonymous GCL loss)
and subclinical (non-localizing) involvement (color and/or statistical
RNFL/GCL map abnormalities not fulfilling criteria above).

Results: We included 273 eyes. 177(64.8%) of our MS patients had
OCT abnormalities, 32.9% of which were subclinical. Eyes had evi-
dence of ON only (n=86, 31.5%), RCD/CD (h=36, 13.1%), and non-
localizing findings (=55, 20.1%). When comparing between normal,
ON, and RCD/CD eyes, disease duration in the right eye was differ-
ent between groups (p=0.020), being greater in RCD/CD (p=0.019)
and ON (p=0.029), than in normal eyes. Disease duration in the
left eye was near-significantly different between groups (p=0.076),
being greater in RCD/CD (p=0.037) than in normal eyes. Relapse
rate in the 2years prior in the right eye, was near-significantly differ-
ent between groups (p=0.086), being greater in RCD/CD (p=0.036)
than in ON eyes.

Conclusion: Our work supports the use of OCT for identifying MS-
related damage of chiasmal and retrochiasmal pathways.

Disclosure: Nothing to disclose.

OPR-079 | Clinical features, video-oculographic profile, and
treatment in spinocerebellar ataxia type 27B (SCA27B)

S. Fenul; D. Di Bellaz; E. Sarto2; D. Pareysonl; C. Pisciottal;

S. Magri%; E. Salsano; F. Taroni?

Unit of Rare Neurological Diseases, Department of Clinical
Neurosciences, Fondazione IRCCS Istituto Neurologico Carlo Besta,
Milano, Italy; 2Unit of Medical Genetics and Neurogenetics, Fondazione
IRCCS Istituto Neurologico Carlo Besta, Milano, Italy

Background and aims: Spinocerebellar ataxia type 27B (SCA27B) is
a late-onset, autosomal-dominant disorder caused by a GAA-repeat
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expansion in the FGF14 gene and characterized by oculomotor ab-
normalities. This study aims to detail the oculomotor profiles of
SCA27B patients and assess the efficacy of 4-aminopyridine.
Methods: Eight genetically confirmed SCA27B patients underwent
clinical and video-oculographic examinations using EyeSeeCam. Six
received 4-aminopyridine to evaluate its effect on nystagmus.
Results: The cohort consisted of six males and two females, mean age
69 +10.3years, with disease duration of 6.6+ 3years. All displayed oc-
ulomotor abnormalities at both clinical and instrumental examination;
half reported diplopia. Video-oculography showed reduced smooth
pursuit gain in all tested patients (6/6), but normal saccade metrics
(8/8). Nystagmus was present in all, predominantly downbeat (7/8)
and gaze-evoked (3/8), with normal vestibulo-ocular reflex gains (8/8).
Treatment with 4-aminopyridine led to both subjective and objective
improvement in 5/6 cases, which was significant in three patients (see

Figure) and mild in two. Only one patient had no benefit.
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FIGURE 1 Gaze Holding assessment before and after treatment
with 4-aminopyridyne shows complete disappearance of
nystagmus.

Conclusion: SCA27B patients exhibit primarily vestibulocerebel-
lar impairments, with significant smooth pursuit and nystagmus ab-
normalities but no saccadic or vestibulo-ocular reflex alterations.
4-aminopyridine was effective in treating nystagmus in most patients,
highlighting the potential of targeted therapy in SCA27B manage-
ment. Further research is needed to optimize treatment strategies.

Disclosure: Nothing to disclose.

Muscle and neuromuscular junction disorder

OPR-080 | Efgartigimod in non-AChR myasthenia gravis: a

24 months experience

C. Antozzil; R. Frangiamore®; E. Rinaldi®; F. Vanoli%; F. Andreetta®;
S. Bonanno; L. Maggi®; R. Arnaboldi?; A. Pinna?; R. Mantegazza®
1Neuroimmulogy and Muscle Pathology Unit Fondazione IRCCS Istituto
Neurlogico C. Besta, Milan Italy; 2argenx Italy, Milan, Italy

Background and aims: The neonatal Fc receptor (FcRn) inhibitor
Efgartigimod (EFG) has been approved for treatment of general-
ized Myasthenia Gravis (gMG) with anti-AChR antibodies. We

investigated the efficacy of EFG in non-AChR gMG along a clinical
follow-up of 2years.

Methods: We treated 13 patients with gMG without anti-AChR an-
tibodies: 5 MuSK+, 2 LRP4+ and 6 triple-negative (confirmed by live
CBA\). EFG was administered according to the GENERATIVE protocol
(consisting of a Fixed period of 2 treatment cycles of 4 infusions at
weekly intervals, followed by a Flexible period during which EFG was
given in case of clinical worsening) starting from November 2021.
Outcomes were evaluated by means of the MG-ADL, QMG, and
MGC scores.

Results: The mean follow-up was 14.5+ 6.7 months. Meaningful
improvement was observed with the clinical scores adopted (MG-
ADL: -5.5+3.64; MGC: -8.5+6.54; QMG: -4.84+4.92). The num-
ber of cycles/year was 3.9 +0.99. The interval between cycles was
8.9+ 3.8weeks. MG-ADL improvement greater than 5 points was
recorded in 49% of patients. 46% of patients required hospitaliza-
tion during the 2years before treatment with EFG; during EFG none
of the patients was hospitalized or required immunomodulation. No
major side effects or infusion related reactions occurred.
Conclusion: EFG was effective in non-AChR gMG and modified sig-
nificantly the course of the disease. Our experience strengthens the
role of FcRn inhibition as a new effective tool in the management of
MG without anti-AChR antibodies, as demonstrated by RCT in AChR-
associated gMG. A longer follow-up will be available at the time of the
meeting.

Disclosure: C. Antozzi received funding for travel, meeting attendance,
or Advisory Board participation from Biogen, Sanofi, Alexion, Momenta,
argenx, UCB and Janssen R. Frangiamore received funding for meeting
attendance and speaking from argenx, UCB and Alexion. L. Maggi re-
ceived funding for travel, meeting attendance or Advisory Board par-
ticipation from Sanofi Genzyme, Roche, Alexion, AmicusTherapeutics
and Biogen. S. Bonanno received funding for travel, meeting attend-
ance or Advisory Board participation from Sanofi Genzyme, Biogen
and Roche. F. Vanoli received funding for travel or meeting attendance
from Alexion Pharmaceuticals and argenx R. Mantegazza received
funding for travel, meeting attendance or Advisory Board participation
from Alexion, Argenx, Biomarin, Catalyst, Sanofi, Regeneron and UCB
A. Pinna and R. Arnaboldi are employees of argenx Italy F. Andreetta

and E. Rinaldi have nothing to disclose.

OPR-081 | Areal-life comparison of eculizumab and
efgartigimod in generalized myasthenia gravis patients

C. Panel; V. Di Stefanoz; N. Cuomoi; A. Sarnataroi; C. VinciguerraS;

L. Bevilacqua5; M. Camapnilel; F. Brighina2; N. Rini2; G. Puorrol;
A. Marsili*; M. Garibaldi®; L. Fionda®; F. Sacca®

INSRO Department, Federico Il University, Naples, Italy; >Department
of Biomedicine, Neuroscience and Advanced Diagnostic (BIND),
University of Palermo, Palermo, Italy; 3Neuromuscular and Rare
Disease Centre, Sant'Andrea Hospital, Rome, Italy.; 4Department of
Neuroscience, Mental Health and Sensory Organs (NESMQS), Faculty
of Medicine and Psychology, SAPIENZA University of Rome, Rome,
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Italy; 5Neurology Unit, Department of Medicine, Surgery and Dentistry,
University of Salerno, Salerno, Italy; SGENESIS Department, Federico Il
University, Naples, Italy

Background and aims: Eculizumab (ECU) and Efgartigimod (EFGA)
are approved for the treatment of generalized Myasthenia Gravis
(gMG). Objective of our study is to describe their clinical response
in a real-life setting.

Methods: We included patients receiving either ECU or EFGA as
part of our clinic practice and retrospectively collected data on the
MG activities of daily living (MG-ADL), quantitative MG scale (QMG),
MG deterioration/crises, adverse events, and prednisone use.
Results: We enrolled 63 patients, 32 treated with ECU and 31 with
EFGA (Table 1). Median follow-up was 234 days. Both treatments were
well tolerated. Patients treated with EFGA were more likely to suspend
treatment (HR 3.732; Cl 1.041, 13.385; p=0.043; Figure 1A). Main
reason was MG deterioration, patient choice, adverse event. ECU de-
creased the MG deterioration/crises rate more than EFGA (OR 0.545,
C10.363,0.818; P=0.003; Figure 1B). By week 24, MG-ADL decreased
by -6.5 points for ECU and-5.0 for EFGA (p=0.188; Figure 2A);
the QMG decreased by -8.0 for ECU and-2.9 for EFGA (p=0.003;
Figure 2B). Mean prednisone reduction at follow-up was -21.3mg
for ECU and-8.1mg for EFGA (p=0.026). Speed of CS reduction was
-13.1mg/month for ECU and -3.2mg/month for EFGA (p=0.001).

Table 1. Baseline Demographics

Variable Eculizumab (n=32 Efgartigimod (n=31)  Total [n=63]

Gender [F/M) 18/14 2/9 40/23

Ab-AChR+ 32 2* 54

Age 60.6£15.5 51.9+14.4 56.3115.5

Previous Py use 30 30 (1]

Previous C5 use 30 26 56

Previous NSIST =0 9 3 15

Previous NSIST =1 23 25 48

Previous NSIST 22 11 8 19

Previous NSIST 23 2 3 5

Previous IVIG 22 20 42

Previous PLEX B 9 17

Follow-up days (median) 2475 (30-3141) 253 (28-681) 253 (28-3141)

MG-ADL 11.0434 9.944.2 105438

ame 17.846.1 15.345.2 16.545.8
AChR-Ab+ = anti-acetylcholine receptor antibody positive; PY = Pyrid S = Cortic ds; NSIST =

! essants; MG-ADL = Myasthenia Gravis Activities of Daily Living scale; gMG =
Myasthenia Gravis quantitative scale. * 6 patients treated with Efgartigimod were seronegative, and 3 were
Ab-MuSK+.

TABLE 1 Patient demographics.

Conclusion: Eculizumab and Efgartigimod proved to be both effective
treatments in a real world setting as they reduced MG-ADL and QMG
in difficult to treat gMG patients. Patients treated with ECU were less
likely to suspend treatment or show a deterioration/crisis. Prednisone
sparing effect and reduction speed was higher with Eculizumab.

Disclosure: F.S. received public speaking honoraria from Alexion, ar-
genx, Biogen, Genpharm, Madison Pharma, Mylan, Novartis, Roche,
Sanofi, Teva, Viatris, Zai Lab; he also received compensation for
Advisory boards or consultation fees from Alexion, Almirall, argenx,
AstraZeneca, Avexis, Biogen, Dianthus, Forward Pharma, Lexeo
Therapeutics, Novartis, Reata, Sandoz, Takeda; he is Pl in clinical tri-

als for Alexion, argenx, Immunovant, Novartis, Prilenia, Sanofi.
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FIGURE 1 Treatment retention and MG deterioration/crisis during
treatment.

A, Treatment effect on the MG-ADL scale B. Treatment effect of the OMG scale
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FIGURE 2 Treatment effect of MG-ADL, QMG, and Prednisone
reduction.

OPR-082 | Childbirth and neonatal outcomes in a nationwide
myasthenia gravis cohort

J. Lindroos*; M. ngrkl; J. Cohen?; K. Danielsson®; O. Hikmat*;

J. Hoff; N. Gilhus!

IDepartment of Clinical Medicine, University of Bergen, Bergen,
Norway/ Department of Neurology, Haukeland University Hospital,
Bergen, Norway; 2Centre for Fertility and Health, Norwegian
Institute of Public Health, Oslo, Norway; 3Department of Obstetrics
and Gynaecology, Haukeland University Hospital, Bergen, Norway;
4Department of Paediatrics and Adolescent Medicine, Haukeland
University Hospital, Bergen, Norway/ Department of Clinical Medicine,
University of Bergen, Bergen, Norway; SFaculty of Health Studies at
VID Specialized University, Bergen, Norway

Background and aims: Myasthenia Gravis (MG) muscle weakness can
complicate childbirth. Transient neonatal myasthenia gravis (TNMG)
can result from maternofetally transferred autoantibodies. Our aim
was to estimate the risks at childbirth in a maternal MG-cohort.

Methods: A cohort study using nationwide data from the Medical
Birth Registry of Norway. Maternal MG was identified by MG-
diagnosis or pyridostigmine-use, in current or prior pregnancy. All
MG-exposed and unexposed singleton live births in Norway 1999-
2022 were compared. Main outcomes were mode of delivery (cae-
sarean section (CS) vs. vaginal, emergency CS vs. vaginal, elective
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CS, and operative vaginal vs. non-operative vaginal), induction of
labour, TNMG-rate and neonatal ward admission. Odds ratios (OR)
with robust standard errors adjusted for year of birth, maternal age,
parity and co-habitation were calculated.

Figure 1. Inclusion-exclusion flowchart of singleton live births with and without
maternal myasthenia gravis (MG) exposure, years 1999-2022 in Norway,
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FIGURE 1 Inclusion-exclusion flowchart of singleton live births
with and without maternal myasthenia gravis (MG) exposure, years
1999-2022 in Norway.

Results: 133 MG-births and 1,344,520 unexposed births were in-
cluded. Maternal MG did not significantly increase the risk for CS
(aOR 1.32, 95% Cl: 0.87-1.99). Elective CS (1.90, 1.10-3.30) and
induced labour (1.56, 1.05-2.33) were more common with MG.
The emergency CS rate was 10% for both groups (0.97, 0.54-1.76).
Among MG-exposed children, five (4%) had TNMG and 38% were
admitted to neonatal ward, compared to 10% of unexposed (5.47,
3.85-7.77).

Table 1. Obstetrical and neonatal outcomes amang all singletan live births
with and without maternal MG exposure in Norway 1999-2022.

Matarmal MG Ha maternal MG

Dutcome N ) N (%) O {35% CI) A0R (95% C1)

€5 ratal” 7 133{20.3) 104 BG2/ 1 M4 520 (15.2) 1.42{0.93 - 2.16) 132 [0.67 - 1.99)
Bectiva C5 15/133{11.3) TS50/ 1 344 520 (5.6} 214{1.25-3.65 1.90 (1.0 - 3.28)
Emergency C5 13/ 114410.2) 128 Jel/ 1 18 476 10.1) 1.00 (L85 - 1.82) 0,97 [0.54 - 1.78)
Oparative vaginal defary’ 14/ 106 {13.2) 124 896/ 1 139 650 [10.0) 1244070 - 217 1.3110.73 - 2.34)
Induction of labour 34 133 (256) 240 766/1 344 518 (17.9| 157 (L07-2.32) 1.56(1.05 - .33}
Admiion te necnatal wend 49/ 128 (38.0) 131 TS 1296 BOG [10,1) 5.43 (380 - 7.74) 8.47 [3.85-7.77)
THME 33 {3.5) a A MA

Abbeeyigtians; MG; myasthenia gravi
TNMG,

miber; a0, adjusted odds ratio; 1, confidence interval; 5, Caesarean section;

ansient neanatal myasthenia g nat apalicable

! adjusted for maternal age, yesr of birth, parity, mother's so-habatation status
? Elective, amergensy or unspecified C-section
* Usi of vacuum of loreaps

TABLE 1 Obstetrical and neonatal outcomes with and without
maternal MG exposure among all singleton live births in Norway
1999-2022.

Conclusion: The risks for elective CS and induced labour were
increased, but not for emergency CS, suggesting that preg-
nancy planning helps avoid complications in MG-women. Few

MG-exposed children had TNMG, but 38% were admitted to a
neonatal ward. All children of mothers with MG should be ob-
served in-hospital for minimum 2-3days as TNMG symptoms
often develop with delay.

Disclosure: N.E. Gilhus has received financial support from UCB,
Argenx, Janssen, Merck, Roche, Alexion, Immunovant, Huma,
Denka, Grifols, and Dianthus. Bjgrk, M H. has received speaker
honoraria and/or served on scientific advisory boards for Teva,
Eisai, AbbVie, Pfizer, Novartis, Lundbeck, Angelini Pharma, Jazz
pharmaceuticals, and Lilly during the last 5years. None of the as-
signments concerned treatment of Myasthenia Gravis. Lindroos,
JLV; Cohen, JM; Danielsson, KC; Hikmat, O; Hoff, JM: Nothing to
disclose.

OPR-083 | Automatic method for jitter estimation in
electromyographic signals

A. Malanda®; C. Valle!; D. Stashuk?; O. Garnés®: J. Rodrl’guezl;

J. Navallas®

1Electrical, Electronics and Communication Engineering,

Public University of Navarra, Pamplona. Spain; 2System Design
Engineering Department, University of Waterloo, Waterloo, Canada;
3Neurophysiology Service, Jiménez Diaz Foundation University Hospital

Background and aims: Neurophysiological jitter measurement using
concentric needle electrodes is a laborious and difficult task, be-
cause potentials from several fibers may appear in the recordings
due to the large recording areas of these electrodes. This work pre-
sents an automatic method that estimates jitter from motor unit po-
tential (MUP) trains recorded using single-fiber or concentric needle
electrodes.

Methods: MUP intervals likely being formed by only one muscle fiber
potential are detected. Then jitter measurement is performed be-
tween pairs of these intervals. 132 electromyographic signals were
recorded from 8 patients with disorders of the neuromuscular junc-
tion or different neuropathies, using a Keypoint system and facial-
concentric electrodes. These signals were decomposed into several
MUP trains using DQEMG software. Jitter was then estimated man-
ually, using a home-made graphical interface (Figure 1A,B) and using
the automatic method (Figure 1C,D).
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FIGURE 1 Examples of MUP trains analyzed by the manual method,
with marked negative peaks and the obtained MCD values (A, B).
The same MUP trains analyzed with the automatic method, with
highlighted valid intervals and MCD values (C, D).

Results: From 96 MUP trains valid for the analysis, 102 automatic
and 84 manual jitter measurements were obtained. Comparative
analysis (Figure 2) yielded a mean of jitter differences of 1.74 s, a
mean of absolute differences of 2.73 us and values of -2.62, -0.35,
2.53 and 7.56 s for the 5th, 25th, 75th and 95th percentiles of the

jitter differences distribution, respectively.
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FIGURE 2 Boxplots of MCD values obtained by manual and
automatic methods and of the difference in MCD values (A).
Histogram of the difference in MCD values (B).

Conclusion: Although more extensive tests are still required, these
results suggest that the proposed automatic jitter estimation method
may be a valuable technique for clinical practice.

Disclosure: This work has been funded by the Department of
Health of the Government of Navarra (project GN2022/29)

and by the Spanish Ministry of Science and Innovation (project
PID2022-1366200B-100).

Epilepsy 2

OPR-084 | The lifetime outcomes of antiseizure medication
in patients with mesial temporal lobe epilepsy and hippocampal
sclerosis

A. Dias; P. Henning; W. Ferreira; M. Alvim; C. Yasuda; F. Cendes
Laboratory of Neuroimaging, Department of Neurology, UNICAMP,

Campinas, Brazil

Background and aims: To evaluate the lifetime seizure frequency in
patients with mesial temporal lobe epilepsy and hippocampal scle-
rosis (mTLE-HS).

Methods: We studied 118 patients with mTLE-HS followed at
UNICAMP. We reviewed the seizure frequency, age, duration of
epilepsy, dosages and type of antiseizure medications (ASM) used.
Patients were split into 3 groups: seizure-free (no seizures in the last
2years or more of follow-up), fluctuating (seizure-freedom periods
of 1year or longer) or pharmacoresistant (never had a seizure-free
period of more than 1year). Pharmacoresistant patients did not un-
dergo surgery either because they refused it or had contraindica-
tions. Patients who underwent surgery were not included in this
study.

Results: The mean age was 56.13years and mean follow-up was
20.25years (range 3-47, SD 9.83). 35.6% (n=42) had right-TLE,
50% (n=59) left-TLE and 14.4% (n=17) bilateral-TLE. Thirty-six
(30.5%) were seizure-free, 39 (33.05%) had a fluctuating course and
43 (36.45%) were pharmacoresistant. There were no differences
among groups in relation to the age they became seizure-free, age
of epilepsy onset, epilepsy duration, epilepsy family history, num-
ber of ASM used over the years or number and type of ASM in
use at the last follow-up (p>0.074). The most common ASM was
carbamazepine.

Conclusion: Three clinical evolution patterns were observed among
patients with mTLE-HS who did not underwent surgery: pharma-
coresistant, fluctuating seizure control/pharmacoresistant, and
seizure-free. We found no significant differences in the main clinical
features among groups. Further studies are necessary to define the
factors that could predict these three outcome profiles.

Disclosure: Grants: CEPID - FAPESP: “The Brazilian Institute of
Neuroscience and Neurotechnology (BRAINN)” 2013/07559-3;
CNPQ 315953/2021-7; Conflicts of interest: Fernando Cendes
participated in advisory board for Takeda Pharmaceuticals, Libbs,
Eurofarma; Clarissa Yasuda participated in advisory board for
Eurofarma. Received honoraria for writing educational material for
Torrent and Libbs.
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OPR-085 | Exploring the long-term effects of COVID-19 in

patients with epilepsy: A multicenter Italian observational study

C. Corniello?; F. Dono?; M. Russo?; F. Lombardo®; G. Evangelista®;

S. Consolil; F. Narducci?; G. Assenza?; C. Liguori®; C. Calvello®;

S. Sensi’

1Department of Neuroscience, Imaging and Clinical Science, “G.
d'Annunzio” University of Chieti-Pescara, Chieti, Italy; 2Unit of Neurology,
Neurophysiology, Neurobiology, Department of Medicine, University
Campus Bio-Medico of Rome, Rome, Italy; 3Neurology Unit, University
Hospital of Rome Tor Vergata, Viale Oxford, 81, 00133, Rome, Italy

Background and aims: A growing evidence in the literature support
that patients recovered from COVID-19 may develop novel neuro-
logical and psychiatric symptoms lasting from weeks to months. This
condition, labeled as “long COVID”, can be observed more frequently
in patients with chronic diseases. The aim of this study is to identify
the long-term effects of COVID-19 in people with epilepsy (PwWE).
Methods: PWE aged >18 who accessed to three epilepsy centers in
the center of Italy during the first pandemic wave between March
2020 and December 2021 were enrolled. According to a docu-
mented clinical and laboratory SARS-CoV-2 infection, patients were
divided into two groups: COVID+ and COVID-. Epilepsy features
(i.e., seizure frequency, treatment), and neurological and psychiatric
symptoms were collected at baseline and at 6- and 12-month follow-
up visits in both groups.

Results: 39 patients in COVID+ group (17/22 M/F, age:
40.6+18.6years, 33 focal epilepsy, 6 generalized epilepsy) and 91
patients in COVID- (42/49 M/F, age: 42.9+19.7 years, 69 focal epi-
lepsy, 22 generalized epilepsy) met the inclusion criteria. At 6-month,
COVID+ group showed a need for antiseizure medication dose adjust-
ment compared to COVID- group (p<0.0001). An increased diagno-
sis of psychiatric (i.e., anxiety and depression) and neurological (i.e.,
cognitive) symptoms was observed in the COVID+ group at both 6-
and 12-month (p <0.0001). At 12-month, up to 40% of patients in the
COVID+ group revealed an increased seizure frequency (p=0.002).
Conclusion: These findings suggest that PWE with previous SARS-
CoV-2 infection may develop psychiatric and neurological long-
lasting effects.

Disclosure: Nothing to disclose.

OPR-086 | Evolution into electrical status epilepticus during

sleep in patients with self-limited focal epilepsies

M. iris*; M. Atacan Yasgiicliikal?; C. Yalcinkaya®; V. Demirbilek*
!Department of Neurology, Istanbul University-Cerrahpasa, Cerrahpasa
Faculty of Medicine, Istanbul, Turkey; 2Department of Neurology,
Haseki Research and Training Hospital, Health Sciences University,

Istanbul, Turkey

Background and aims: Self-limited focal epilepsies of childhood
(SeLFE), while predominantly considered benign, are known to

potentially manifest with electrical status epilepticus during sleep
(ESES) in a minority of patients.

Methods: The medical records of individuals diagnosed with one of
the SeLFE syndromes according to the ILAE 2022 diagnostic criteria,
who have been followed in our center between 1989-2023, were
retrospectively analyzed. At least two awake and sleep EEGs were
performed during a minimum 2-year follow-up. ESES is considered
as spike and wave discharges occupying 250% of NREM sleep with
symmetrical or mildly asymmetrical bilateral or unilateral hemi-
spheric distribution.

Results: Among 144 patients with SeLFE, 57(39.6%) were diagnosed
with self-limited epilepsy with centrotemporal spikes (SeLECTS);
65(45.1%) with self-limited epilepsy with autonomic seizures
(SeLEAS); and 22 (15.3%) with childhood occipital visual epilepsy
(COVE). The mean age of seizure onset was 7.6years, 5.6years,
8.5years, respectively. Twelve (8.3%) evolved into ESES (5 from
SeLECTS, 6 from SeLEAS, 1 from COVE). Time elapsed between
onset of first seizure and evolution into ESES ranged from 5.2 to
75months (mean: 26.8+19.8), 6.2-42.8 months (mean: 20.1+14.7
for patients with SeLECTS; 5.2-75.0months (mean: 32.7+24.5) with
SeLEAS, and 25.0months with COVE). All except one patient had
also cognitive or behavioral regression and one patient was diag-
nosed with Landau-Kleffner syndrome.

Conclusion: The most recent definition of ILAE highlights that
SeLFEs are no longer recognized as “benign” epilepsies. Even with
a low incidence rate, clinicians should always be cautious about the
risk of ESES development in these syndromes.

Disclosure: Nothing to disclose.

OPR-087 | Thalamic atrophy and parahippocampal cortical
surface area may distinguish clinical response in temporal lobe

epilepsy

P. Henning; A. Dias; W. Ferreira; B. Campos; M. Alvim; C. Yasuda;
F. Cendes
Laboratory of Neuroimaging, Department of Neurology, UNICAMP

- Campinas, Brazil

Background and aims: To correlate response to antiseizure medica-
tion (ASM) with cortical surface area (CSA) and subcortical volumes
(SV) in patients with mesial temporal lobe epilepsy with hippocampal
sclerosis (mTLE-HS).

Methods: 111 patients with mTLE-HS who did not undergo surgery
because they refused it, had contraindications, or had good seizure
control with ASM (mean follow-up of 21.8years) were categorized
in three groups: pharmacoresponsive (seizure-free in the last 2 years
or more), fluctuating-response (seizure-freedom periods of 1year or
longer) and pharmacoresistant (never had a seizure-free period of
more than 1year). T1-weighted MRIs (1x1x 1 mm) were processed
with Freesurfer-6.0. We analyzed the following regions of inter-
est for CSA: inferior, middle and superior temporal gyrus, parahip-
pocampal gyrus and insula. Volumes of thalamus, hippocampus and
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amygdala, along with the CSA from each ASM response-groups
were compared with 112 controls.

Results: Groups were balanced for age, sex, and side of HS. Each
ASM response-group had 37 patients. Compared with controls, ipsi-
lateral hippocampal volumes were reduced in all groups (p <0.0001)
without difference among groups. There was no difference in the
contralateral hippocampal volumes among groups. Volumes of ip-
silateral and contralateral thalami were reduced in the pharmacore-
sistant group (p <0.003), and the contralateral thalamus was reduced
in pharmacoresponsive and fluctuating-response groups (p <0.006).
Amygdala was reduced in the pharmacoresponsive group (p=0.03).
Ipsilateral parahippocampal CSA was reduced in the pharmacore-
sistant group (p=0.013). Other CSA did not differ among groups.
Conclusion: Bilateral thalamic atrophy and reduced ipsilateral para-
hippocampal CSA appears to distinguish pharmacoresistant mTLE-
HS from those with better response to ASM.

Disclosure: CEPID - FAPESP: “The Brazilian Institute of Neuroscience
and Neurotechnology (BRAINN)”, grant 2013/07559-3; CNPQ
315953/2021-7.

OPR-088 | Real-world data on continuous deep brain
stimulation of the anterior nucleus of the thalamus for drug-
resistant epilepsy

R. Morcosl; J. Sartoz; M. Carreﬁoz; M. Centeno?
lNeurology Department, Hospital Universitario Vithas Madrid, Spain;
2Neurology Department, Hospital Clinic Barcelona, Barcelona, Spain

Background and aims: This study aimed to evaluate the efficacy and
safety of bilateral deep brain stimulation (DBS) of the anterior nu-
cleus of the thalamus (ANT) in patients with drug-resistant epilepsy
(DRE), focusing on continuous stimulation settings.

Methods: A retrospective review was conducted on eight patients
with focal DRE who underwent bilateral ANT-DBS. Clinical and sei-
zure data were collected, and stimulation parameters were adjusted
to maximize clinical benefit. Patients were followed for a mean of
51 months, and changes in seizure frequency were assessed.
Results: Continuous ANT-DBS demonstrated a significant (>50%)
reduction in seizure frequency for all patients, with a mean reduc-
tion of 68%. The most severe seizure type showed the greatest
response to stimulation. None of the patients achieved seizure free-
dom, but all experienced a transient post-implantation seizure-free
period. Psychiatric adverse events were reported in 50% of patients,

primarily depression, but they were manageable.

Seizure  Adverse Follow-

Seizure

Case e, sex  Etiolo Localization
Aee, Y types reduction events up
1 43, male Unknown | FAS, FIAS | NOT LOCALIZED 99% No 11.5y
Anti-GAD TEMPORAL
33, femal FAS, FIAS 0% D i 8
& MBle. | ancaphatitis] TS (BILATERAL) bt S S
HSV 1 FAS, FIAS, TEMPORAL Depression
22, mal - T9% 3.5
5 M oncep FBICS | (BILATERAL) (worsened) Y
4 40, male Unknown |FIAS, FBTCS | MULTIFOCAL 9% Mo 35y
5 57, female | Unknown FlAS MULTIFOCAL 67% No 25y
FRONTAL,
6 24, male Unknown FlAS INSULA Ti% Apathy 2y
7 46, male Immune | FAS, FBTCS | MULTIFOCAL 14% No 1,75y
R 52, female | Type | FCD | FAS, FIAS FRONTAL 2% No 1y

TABLE 1 Summary of results. FAS, focal aware seizure; FIAS, focal
impaired awareness seizure, FBTCS, focal to bilateral tonic-clonic
seizure.

Image 1 and 2. MRI reconstruction of DBS implantation: 3D (top) and

axial planes (bottom).

Conclusion: This study highlights the effectiveness of continuous
ANT-DBS in reducing seizures for patients with DRE who are not
candidates for resective surgery. The findings suggest that continu-
ous stimulation may offer a valuable alternative to intermittent set-
tings. The study underscores the importance of precise electrode
placement and a network-focused approach in selecting DBS tar-
gets. Overall, ANT-DBS presents a safe and promising option for
improving the quality of life in patients with drug-resistant epilepsy.
Disclosure: Nothing to disclose.
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Autonomic nervous system diseases

OPR-089 | Abnormal dopamine transporter imaging in pure

autonomic failure - A follow-up study

G. Chiaro'; R. Alnasser Alsukhni'; G. Ingle!; K. Bhatia?; C. Mathias®;
J. Bomanji4; V. lodice®

Autonomic Unit, National Hospital for Neurology and Neurosurgery,
London, UK; 2Department of Clinical and Movement Neurosciences,
UCL Queen Square Institute of Neurology, University College London,
London, UK; 2UCL Queen Square Institute of Neurology, Faculty of
Brain Sciences, University College London, London, UK; “Institute of
Nuclear Medicine, UCLH NHS Foundation Trust, London, UK

Background and aims: Abnormal dopaminergic transporter imaging
in pure autonomic failure (PAF) is a potential biomarker of central
nervous system involvement as described in our pilot study of 10 PAF
patients. In this follow-up study, we evaluated the prevalence of ab-
normal 123l-loflupane dopamine transporter SPECT (DaTSCAN) in a
larger, prospective cohort of patients with PAF and assessed the rate
of phenoconversion to more widespread alpha synucleinopathies.
Methods: Consecutive PAF patients underwent a multimodal as-
sessment including cardiovascular autonomic function testing
performed with the Finapres NOVA and DaTSCAN, as part of the
Queen Square Autonomic Prodromal Project (QSA-PRODROMAL).
Results: 70 patients with PAF with a median disease duration of 6
(IQR 3-10) years were identified. 22 developed a more widespread
synucleinopathy (7 Parkinson's disease, 4 dementia with Lewy
bodies, 2 multiple system atrophy-cerebellar [MSA-C], 9 multiple
system atrophy-parkinsonian). All phenoconverters had an abnor-
mal DaTSCAN, apart from 2 patients who converted to MSA-C.
In patients who underwent DaTSCAN while still retaining a PAF
phenotype, the median lag between imaging and phenoconversion
was 8 IQR (4-16) months. 48 patients retained a PAF phenotype
at last follow-up and 4 of them had an abnormal DaTSCAN. These
had a clinical REM sleep behaviour disorder. There were no differ-
ences in demographics, autonomic function, or plasma catechola-
mine spillover between PAF patients with normal or an abnormal
DaTSCAN.

Conclusion: DaTSCAN is a biomarker of subclinical central nervous
system involvement in PAF and can predict phenoconversion to
more widespread alpha-synucleinopathies in patients with a prodro-
mal phase of up to 9years.

Disclosure: The authors have nothing to disclose.

OPR-090 | Therole of plasma norepinephrine level in
differential diagnosis of alpha-synucleinopathies

G. Carrozzo®; P. Guaraldi% I. Cani’; L. Baldelli'; G. Giannini';

L. SambatiZ; G. Barlettai; P. Cortellil; G. Calandra-Buonaura®
Department of Biomedical and NeuroMotor Sciences (DIBINEM), Alma
Mater Studiorum, University of Bologna, Bologna, Italy and IRCCS

Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy; 2IRCCS
Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy

Background and aims: The alpha-synucleinopathies, including
Parkinson's Disease (PD), Dementia with Lewy Body (DLB), Multiple
System Atrophy (MSA) and Pure Autonomic Failure (PAF), differ for
specific configurations of abnormal alpha-synuclein aggregation
across the nervous system. The variation in autonomic dysfunction
observed in these conditions is attributed to the differing degrees of
involvement of Autonomic Nervous System at central or peripheral
level or both. This results in different patterns of plasma level of the
neurotransmitter norepinephrine (NE), that could help to differenti-
ate alpha-synucleinopathies.

Methods: We collected blood samples for NE measurement during
supine rest (at 20th and 25th min) and at 10th min of the orthos-
tatic phase or at the occurrence of orthostatic intolerance during
Head-Up Tilt Test (HUTT), from 331 subjects (61 controls, 72 PD/
DLB; 147 MSA, 51 PAF).

Results: Preliminary results showed a significant higher increment
of plasma NE during HUTT in PD/DLB (mean+SD; 155.9 + 130.2 pg/
mL) compared to MSA (82.9 + 101.4pg/mL) in absence of a signifi-
cant difference in supine NE levels (PD/DLB, 250.3 +137.7 pg/mL;
MSA, 259.5 +160.5 pg/mL). Comparisons with the other groups and
cut-off values evaluation are ongoing.

Conclusion: Our findings suggest that plasma NE patterns could po-
tentially differentiate alpha-synucleinopathies in the early stages of
the diseases, representing a biomarker for differential diagnosis.

Disclosure: Nothing to disclose.

OPR-091 | Cardiovascular autonomic signature of hereditary

transthyretin amyloidosis

I. Cani'; M. Gianoli; G. Barletta?; R. Rinaldi?; S. Longhi;

C. Gagliardi®; N. Galié®; P. Cortelli*; P. Guaraldi?

!Department of Biomedical and NeuroMotor Sciences (DIBINEM),
Alma Mater Studiorum - University of Bologna, Italy; 2U0C Clinica
Neurologica Rete Metropolitana NEUROMET, IRCCS Istituto delle

Scienze Neurologiche di Bologna, Bologna, Italy; Suo Cardiologia,

IRCCS Policlinico Sant'Orsola-Malpighi, Bologna, Italy

Background and aims: Autonomic dysfunction is a fundamental hall-
mark in the neurological presentation of hereditary transthyretin
amyloidosis (ATTRv). Despite its diagnostic significance, there is a
notable lack of instrumental studies examining the cardiovascular
autonomic involvement in ATTRv individuals.

Methods: To characterized cardiovascular autonomic functions in
a single-center cohort of subject with ATTRv through standardized
cardiovascular reflex tests (CRTs) including head-up tilt test (HUTT),
Valsalva maneuver (VM), deep breathing, cold face test and handgrip
test (Finapres Medical System). For comparative analysis, an equiva-
lent number of healthy controls (HC) with similar age and sex distri-
butions were recruited.
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Results: The cohort included 65 ATTRv subjects (age 59.77 (14.56),
42% female). During HUTT, ATTRv subjects displayed decreased BP
and HR responses compared to HC; with four patients experiencing
orthostatic hypotension. All indexes of VM were reduced in ATTRv
compared to HC (overshoot: 20 vs. 41 mmHg; phase Ilb-lla: 6 vs.
15mmHg; Valsalva ratio: 1.33 vs. 1.75). BP responses to cold face
and hand grip tests were also attenuated in ATTRv compared to HC.
Additionally, the inspiration/expiration ratio during deep breathing
was reduced in ATTRv subjects. Among ATTRv cohort, 23 subjects
were asymptomatic with no neurological or cardiological involve-
ment. ATTRv carriers differed from HC, exhibiting significantly
lower BP responses during HUTT and reduced overshoot at VM,
indicating early autonomic involvement in ATTRv.

Conclusion: This study represents the largest investigation into au-
tonomic cardiovascular regulation in ATTRv. CRT documented car-
diovascular autonomic impairment in ATTRv subjects. Additionally,
ATTRv carriers displayed early autonomic dysfunction, preceding
the onset of neurological and cardiological manifestation. These
findings provide crucial insights for earlier diagnosis and timely
intervention.

Disclosure: Nothing to disclose.

OPR-092 | The catastrophic nature of vasovagal syncope in
cardiovascular self-organized criticality

N. Navasiolaval; A. Robini; M. Custaudl; J. Fortrat?

1Univ Angers, Inserm, CNRS, Equipe CARME, SFR ICAT, Angers, France;
Centre de Recherches Cliniques, CHU Angers, France; Univ Angers,
Inserm, CNRS, Equipe CARME, SFR ICAT, Angers, France; Service de

Médecine Vasculaire, CHU Angers, France

Background and aims: The recent elucidation of self-organized criti-
cality dynamics within the cardiovascular system (CV-SOC) presents
a potential explanatory framework for the occurrence of vasovagal
syncope. Self-organized criticality, a universal theory governing
natural systems, posits the spontaneous emergence of unexpected
large events, termed catastrophes. This study investigates the hy-
pothesis that vasovagal syncope represents a catastrophic manifes-
tation within the CV-SOC. To test this hypothesis, we conducted
assessments of CV-SOC preceding an orthostatic challenge.
Methods: Thirty-five healthy volunteers underwent an orthostatic
test involving lower body negative pressure (LBNP, -50 mmHg) in
the supine position to simulate orthostatic fluid shifts. Tolerance to
the test was defined as completion without symptoms or no blood
pressure dropping below 80mmHg. Beat-by-beat heart rate was
recorded in the supine position for 20min 2days before LBNP to
determine the slope of the distribution of long bradycardia (aL), a
descriptive CV-SOC index. We compared subjects classified as or-
thostatic intolerant and tolerant.

Results: Nineteen subjects were intolerant, and 16 were toler-
ant (10 and 6 female, respectively). Despite similar heart rates be-
tween groups (67+2 and 65+2bpm for intolerant and tolerant,

respectively), the aL index significantly differed (0.14+0.01 and
0.18+0.01, T test, p<0.01) between tolerant and intolerant subjects.

0.20
*%

0.14

Fig. Slope of the statistical distribution of bradycardia occurrence
(no unit) as index of self-organized criticality dynamics in healthy
subjects non-tolerant and tolerant to an orthostatic test (T- and T+,
respectively). **: p<0.01, unpaired T test.

Conclusion: This study not only affirms the self-organized criticality na-
ture of cardiovascular dynamics but also provides compelling evidence
linking vasovagal syncope to this inherent nature. Vasovagal syncope,
within this framework, emerges as a catastrophic event within the self-
organized criticality dynamics of the cardiovascular system.

Disclosure: The VIVALDI study was funded by the European Space
Agency (ESA), and the French National Center of Space Studies
(Centre National d'Etudes Spatiales, CNES, funding n° 4800001118.

OPR-093 | Intracranial baroreflex: A review

E. Schmidt®; N. Nasr?; M. Kermorgans; A. Pavy Le Traon®
1Neurosurgery, Toulouse, France; 2Neurology, Poitiers, France;

3Neurology, Toulouse, France

Background and aims: In 2018, two independent teams demon-
strated that intracranial pressure (ICP) influences the level of sym-
pathetic activity. A modest physiological increase in ICP leads to
an increase in directly recorded sympathetic nerve activity in mice,
sheep and humans. This novel regulatory mechanism represents an
intracranial baroreflex, bridging ICP and the autonomic nervous sys-
tem (ANS). Over the last 6 years, data have been published to inves-
tigate the role of intracranial baroreflex in physiology and pathology.
Methods: We analysed the literature published on the intracranial
baroreflex in the last 6years to provide an up-to-date review and
highlight the most important facts.

Results: 1. Astrocytes seem appear to function as intracranial ba-
roreceptors and may play a role in ANS control. 2. Modest ICP
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increase induced by head-down tilt increases sympathetic activity.
3. Intracranial baroreflex is attenuated in an ovine model of renovas-
cular hypertension. 4 Acute ICP rise was associated with a significant
increase in heart rate variability and baroreflex sensitivity.

Conclusion: The effect of ICP on the ANS and the concept of a physi-
ological intracranial baroreflex are now supported by convergent and
independent data. Intracranial and extracranial (i.e. arterial) baroreflexes
behave in opposition, with excitatory and inhibitory effects on the sym-
pathetic activity, respectively. We propose an integrated physiological
scheme of ABP regulation, including intracranial and extracranial barore-
flexes, which may be involved in the fine-tuning of ABP. However, the
exact role of the intracranial baroreflex in the pathophysiology of sympa-

thetic overactivity and hypertension requires further investigation.

Intracranial baroreflex in ABP regulation.

Disclosure: no.

OPR-094 | Cutaneous phosphorylated-synuclein: An early

diagnostic biomarker for pure autonomic failure

S. Koay'; V. Provitera?; G. Caporaso?; E. Vichayanrat; F. Valerio®;
S. Johnstone?; M. Lunn®; M. Nolano%; V. lodice?

! Autonomic Unit, The National Hospital for Neurology and
Neurosurgery, Queen Square, London, UK; 2Neurology Department,
Skin Biopsy Laboratory, Istituti Clinici Scientifici Maugeri IRCCS,
Telese Terme, Italy; 3Queen Square Centre of Neuromuscular Diseases,
UCL Queen Square Institute of Neurology, London, UK; *Department
of Neurosciences, Reproductive Sciences and Odontostomatology,
University Federico Il of Naples, Naples, Italy

Background and aims: Pure autonomic failure (PAF) is a predomi-
nantly peripheral alpha-synucleinopathy, presenting with progres-
sive autonomic failure in the absence of other neurological features.

Atypical presentations may lead to diagnostic uncertainty. We

studied whether cutaneous phosphorylated-synuclein (p-syn) could
distinguish between PAF, multiple system atrophy (MSA), and non-
synucleinopathy related autonomic failure, and its correlation with
quantitative markers of autonomic failure.

Methods: Patients underwent autonomic questionnaires, cardio-
vascular autonomic testing (Finapres) and bilateral distal leg skin
biopsies. We noted whether p-syn was present in nerves supplying
autonomic adnexa, including sweat glands, blood vessels, arrector
pili muscles, and subepidermal fibres, dermal fibres and nerve fas-
cicles (maximum autonomic subscore 3 and total p-syn score 6 for

each sample, average calculated for both sides).

Blood vessels Sweat glands Arrector pili muscles

Dermal nerve bundles

Subepidermal neural plexus

Isolated fibres in upper dermis

FIGURE 1 Summary of structures used for calculating autonomic
p-syn subscore (3 structures in top panel) and total p-syn score (all
6 structures). Figure adapted from Nolano 2022, with permission
from 10S Press.

Results: Thirty-six individuals were studied (11 PAF, 13 MSA, 12
non-synucleinopathy related autonomic failure). P-syn was pre-
sent in 22/22 (100%) PAF biopsies, 19/26 (73%) MSA biopsies, and
0/22 (0%) non-synucleinopathy biopsies. Total p-syn score was sig-
nificantly higher in PAF (median 4.5) compared to MSA (median 1,
p<0.001). Autonomic p-syn subscore correlated with quantitative
markers of autonomic failure related to impaired control of total
peripheral resistance, including orthostatic intolerance ratio on tilt
(rho=0.63; p=0.0004) and blood pressure recovery time following
Valsalva manoeuvre (rho=0.44; p=0.03), as well as patient-reported
orthostatic intolerance (rho=0.57; p=0.006).

FIGURE 2 Confocal images of cutaneous p-syn deposits from a
patient with PAF. P-syn is seen to co-localise along nerve fibres,
marked with PGP (protein G peptide), running within dermal nerve
bundles.
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Spearman’s p=0.63,
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Orthostatic
intolerance ratio

201

Autonomic p-syn subscore

FIGURE 3 Cutaneous autonomic p-syn score correlated with
orthostatic intolerance ratio on tilt (change in systolic blood
pressure in mmHg divided by time tolerated on tilt in minutes, to a
maximum of 10 min).

Conclusion: Cutaneous p-syn was abundant in PAF and represents
a promising early diagnostic biomarker to help distinguish between
predominantly peripheral and central alpha-synucleinopathies, and
non-synucleinopathy related autonomic failure. P-syn deposition on
autonomic nerves may impair control of total peripheral resistance
giving rise to symptomatic orthostatic hypotension.

Disclosure: This study was supported by the Italian Ministry of Health
“Ricerca Finalizzata 2013” - project code PE-2013-02359028. SK
was supported by the Guarantors of Brain Entry Fellowship. MPL
and VI are supported by NIHR UCL Biomedical Research Centre.

Neuroimmunology 2

OPR-095 | Diagnostic and prognostic biomarkers in immune

checkpoint inhibitor-related encephalitis
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acidic protein levels were measured in 27 definite ICl-encephalitis
patients and 16 controls.

Results: Seventy-six patients were identified, including 67 (88%)
with definite ICl-encephalitis (median age, 67 years, 66% male). A
focal syndrome was observed in 43/67 patients (64%; limbic en-
cephalitis, rapidly-progressive cerebellar ataxia, and/or brainstem
encephalitis), while 24 (36%) had meningoencephalitis, a non-focal
syndrome with frequent altered mental status (92%) and pleocy-
tosis (100%). Meningoencephalitis patients had less frequent ab-
normal brain MRI findings (33% vs. 62%, p=0.025), PNS-related
antibodies (4% versus 84%, p <0.001), and neuroendocrine cancers
(4% versus 49%; p<0.001) than focal encephalitis patients. Serum
NfL>273.5pg/mL discriminated definite ICl-encephalitis patients
from controls with sensitivity of 88% and specificity of 81%. Focal
ICl-encephalitis patients responded less to treatment (15%) than
ICl-meningoencephalitis patients (72%, p <0.001), and PNS-related
antibodies were negatively associated with treatment response (ad-
justed OR 0.05; 95% CI [0.01; 0.21]). Thirty-two patients (48%) died
during the study period (median 7 months of follow-up).
Conclusion: Analysis of serum NfL facilitates the diagnosis of ICI-
encephalitis, and focal encephalitis and PNS-related antibodies are
associated with worse treatment response.

Disclosure: Nothing to disclose.

OPR-096 | Outcome and risk of relapse in GABAAR encephalitis
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Background and aims: Diagnostic and prognostic biomarkers are
lacking in immune checkpoint inhibitors (ICl)-related encephalitis.
We aimed to characterize the clinical features of ICl encephalitis pa-
tients, and identify diagnostic biomarkers and outcome predictors.

Methods: This retrospective study included all patients with possi-
ble or definite ICI-encephalitis whose samples and clinical data were
studied in the Lyon Neurological Hospital (2015-2023). Response
to treatment was defined as CTCAE (v5.0) grade <3. S-100 calcium-
binding protein, neurofilament light chain (NfL) and glial fibrillary

Background and aims: Autoimmune encephalitis with antibodies
against y-aminobutyric acid type A receptor (GABAAR) is character-
ized by prominent seizures and multifocal brain lesions. Limited data
are available on relapse risk and long-term outcome. The study aim
was to report clinical course and outcome of patients with GABAAR
encephalitis.

Methods: Clinical information was obtained retrospectively from

medical records. Patients were included if GABAAR antibodies were
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identified by 2 techniques (rat brain tissue and live cell-based assays)
in serum or cerebrospinal fluid.

Results: Nineteen patients with GABAAR encephalitis were in-
cluded, 3 (16%) children and 16 (84%) adults. At onset, 17 (89%) pa-
tients developed seizures, evolving to status epilepticus in 12 (63%),
alone or accompanied by other neurological symptoms, most com-
monly cognitive disturbances (74%). Tumor (mainly thymoma) was
found in 11 (58%) patients. Brain MRI showed cortico-subcortical
T2/FLAIR abnormalities in 15 (79%) patients and isolated cerebellar
lesions in 2 (11%). Immunotherapy resulted in clinical improvement
in 14/16 (88%) patients. Nine (47%) patients had clinical relapses
(median 1, range 1-3 relapses), manifesting with seizures in 7 (78%).
Older age was associated with clinical relapses (p=0.0206). After a
median follow-up of 19 months (range 1-59), 4 (21%) patients were
dead, 6 (32%) completely recovered, and 9 (47%) partially recovered.
Cognitive disturbances were the most frequent neurological seque-
lae (5/9, 56%). Overall, 10/11 (91%) patients were seizure-free at last
follow-up, 9/10 (90%) on antiseizure medications.

Conclusion: In GABAAR encephalitis, relapses are not rare, often
manifesting with seizure recurrence. Half of the patients are left
with residual neurological deficits, mainly cognitive disturbances.
Disclosure: C. Papi receives support from European Academy of
Neurology; M. Spatola receives research support from La Caixa
Foundation and Spanish National Research Institute (Carlos Ill).
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Background and aims: Movement disorders (MD) are well-
recognized symptoms of autoimmune encephalitis (AIE) and para-
neoplastic neurological syndromes (PNS). Although a large variety of
MD has been described in different antibody-associated syndromes,
the frequency of MD remains unknown for most antibodies. This
knowledge is important to aid in early diagnosis and develop rational
antibody testing strategies.

Methods: We reviewed a large cohort of all known Dutch patients
with antibody-associated AIE/PNS (n=927) to describe associated
movement disorders (MD) and (cerebellar) ataxia. The most com-
mon antibodies were LGI1 (n=182, 19.6%), NMDAR (n=166, 17.9%),
high-titer GAD65 (n=122, 13.2%) and Hu (n=114, 12.3%). Sensory
ataxia and faciobrachiodystonic seizures were not considered MD.
Results: MD were present in 337/901 (37.4%) and were the first and/
or predominant symptom in 193/297 (65.0%) and 214/297 (72.1%),
respectively. Ataxia was by far the most common (n=159, mainly

Yo and GAD65), followed by stiff-person syndrome (n=50, mainly
GAD65 and GlyR) and chorea (n=35, mainly NMDAR, IgLON5 and
CV2). AIE/PNS associated with antibodies against Yo and Tr pre-
sented (almost) exclusively with MD (more specifically ataxia, in
29/30 and 4/4, respectively), while the lowest MD frequency was
observed with GABADR (7/59, 11.9%) and LGI1 (5/182, 2.7%).
Conclusion: MD are common in AIE and PNS, occurring in over a
third of the patients. Their frequency varies greatly between sub-
types. MD can be the first, predominant and even the only manifes-
tation of these disorders. AIE and PNS should be in the differential
diagnosis of new-onset MD, especially in the case of cerebellar
ataxia and chorea.

Disclosure: JK was supported by a Research Mobility Fellowship
from the European Joint Programme on Rare Diseases (EJP RD)
and is currently funded by the Erasmus Trustfonds. YC and MdB
were funded by EpilepsieNL (NEF 14-19 & 19-08), JB was funded
by Dioraphte (2001 0403). DB was funded by ZonMW (Memorabel
initiative). RvS was funded by ZonMW (VIMP scheme). PSS holds
a patent for the detection of anti-DNER and received research
support from Euroimmun. MT has filed a patent, on behalf of
the Erasmus MC, for methods for typing neurological disorders
and cancer, and devices for use therein, and has received re-
search funds for serving on a scientific advisory board of Horizon
Therapeutics, for consultation at Guidepoint Global LLC, and for
consultation at UCB. MT has received an unrestricted research
grant from Euroimmun AG, and from CSL Behring. The other au-

thors have nothing to disclose.

OPR-098 | Demographic and HLA-related specificities in LGI1-
antibody encephalitis

L. Campetella'; M. Villagran-Garcia®; A. Farina®; M. Villard;

M. Benaiteau’; N. Timestit? G. Picard®; V. Rogemond®; B. Joubert;
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French Reference Center for Paraneoplastic Neurological Syndromes
and Autoimmune Encephalitis, Hospices Civils de Lyon, Lyon, France
and MelLiS - UCBL-CNRS UMR 5284 - INSERM U1314, Université
Claude Bernard Lyon 1, Lyon, France; 2Department of Biostatistics,
Hospices Civils de Lyon, Lyon, France; 3Stanford Center for Sleep
Sciences and Medicine, Stanford University, Palo Alto, CA, USA

Background and aims: Patients with autoimmune encephalitis with
leucine-rich glioma-inactivated 1 (LGI1) antibodies typically are
older men and very often carry HLA-DRB1*07:01. Herein, we aimed
to investigate clinical and prognostic features according to patients
age, sex, and HLA carrier status.

Methods: Retrospective chart review of 224 patients with isolated
LGl1-antibody positivity in serum and/or cerebrospinal fluid regis-
tered at the French Reference Center database. After computing
percentiles of age distribution, patients were divided into three age
subgroups: old, 279years; typical, 52-78years; young, <51years.
Poor outcome was defined as modified Rankin scale (mRS) >2.
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Results: Among 224 patients, 148 (66%) were male, and 179 (80%)
belonged to the typical age subgroup. In three-way comparisons, fe-
male sex (p=0.003) and temporal lobe seizures (p <0.001) were more
common in the younger subgroup (n=20, 9%), while older patients
(n=25, 11%) presented more frequently facio-brachial dystonic sei-
zures (p=0.034) and had higher mRS both at nadir (p<0.001) and
last follow-up (p=0.001). Non-DRB1*07:01 carriers (n=19/161, 12%)
were more frequently female (p=0.044, Figure 1) and had poorer
outcome (p=0.021). In a multivariate analysis, older age (odds ratio
[OR]:1.12, 95% confidence interval [Cl]: [1.05; 1.19]; p=0.001), female
sex (OR: 3.4, 95% CI [1.07; 10.87]; p=0.039), and higher mRS at nadir
(OR: 5.43,95% Cl [2.86; 10.3]; p<0.001) were independently associ-
ated with poor outcome, while carrying DRB1*07:01 was protective
(OR: 0.04, 95% CI [0.007; 0.22]; p<0.001).

oMale carrier ®Male noncarrier @Female carrier ®Female noncarrier
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Population pyramid of the 161 patients with available HLA-
DRB1*07:01 carrier status.

Conclusion: Clinical manifestations differ among age subgroups, whereas
poor outcome is associated with certain demographic (older age and fe-
male sex) and genetic (hon-DRB1*07:01 carrier status) features.

Disclosure: Macarena Villagran-Garcia is supported by a research

grant from Fundacién Alfonso Martin Escudero (Spain).

OPR-099 | Predictors of annualized attack rates in AQP4-
1gG+ NMOSD patients treated with rituximab or classical
immunosuppression
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Unstitute of Clinical Neuroimmunology, LMU Hospital, Ludwig-
Maximilians University Munich, Munich, Germany; 2Department of
Neurology, University of Leipzig, Leipzig, Germany; 3Neuroscience
Clinical Research Center, Charité - Universitdtsmedizin Berlin,

Berlin, Germany; 4Department of Neurology, St. Josef Hospital,

Ruhr University Bochum, Bochum, Germany; 5Department of
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Hannover Medical School, Hannover, Germany; BDepartment of
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rechts der Isar, Munich, Germany; ?Molecular Neuroimmunology
Group, Department of Neurology, University of Heidelberg, Heidelberg,
Germany; °Department of Neurology, University of Ulm, Ulm,
Germany; *'Department of Neurology, University of Greifswald,
Greifswald, Germany; 12Department of Neurology, Kliniken
Stidostbayern-Klinikum Traunstein, Germany; 13Department of
Neurology, University of Cologne, Faculty of Medicine and University
Hospital Cologne, Cologne, Germany; **Department of Neurology,
Knappschaftsklinikum Sulzbach, Sulzbach, Germany; **Department of
Neurology, Martha-Maria Hospital Halle-Délau, 06120 Halle (Saale),

Germany

Background and aims: Aquaporin-4-1gG-positive neuromyelitis op-
tica spectrum disorder (AQP4-1gG+ NMOSD) primarily manifests
with attacks of optic neuritis or myelitis. Immunosuppression can
prevent attacks but may be associated with risks, e.g. infections. We
compared the efficacy and risk of rituximab and classical immuno-
suppressive agents in AQP4-1gG+ NMOSD patients.

Methods: We compared annualized attack rates (AAR), infection
rates (IR, infections per time) and laboratory parameters during
rituximab (RIX), azathioprine (AZA), mycophenolate mofetil (MMF)
and methotrexate (MTX) treatment cycles in a multicentric, retro-
spective cohort from the German Neuromyelitis Optica Study Group
(NEMOS) registry.

Results: We analyzed 570 treatment episodes in 251 patients. Mean
AAR during RIX treatment episodes was significantly lower than
with AZA (0.24 vs. 0.61, p<0.001, Mann-Whitney U). The IR did
not differ between RIX (N=238) and all other treatment episodes
(N=332, 0.38 versus 0.44, p=0.81, Mann-Whitney U). We identi-
fied the IR, leukocyte count and IgM serum concentration as pre-
dictors for (higher) AAR. Time from diagnosis to treatment and sex
showed no effect. During rituximab treatment episodes, higher neu-
trophil and B cell counts, and higher IgM serum concentration were
associated with higher AAR.

Conclusion: Rituximab is associated with lower AAR, but not with
higher infection rates than classical immunosuppressives. Whether
the IR constitutes a risk factor for attacks needs to be evaluated

prospectively.
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Disclosure: Daniel Engels received speaker honoraria from Alexion
and Horizon. Joachim Havla reports a grant for OCT research from
the Friedrich-Baur-Stiftung and Merck, personal fees and non-
financial support from Merck, Alexion, Novartis, Roche, Celgene,
Biogen, Bayer and Horizon and nonfinancial support of the Sumaira-
Foundation and Guthy-Jackson Charitable Foundation, all outside
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BA; grant 01VSF23040) and from the German Federal Ministry
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tution has received compensation for clinical trials from Alexion,
Biogen, Merck, Novartis, Roche, and Sanofi Genzyme; all outside
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from Myelitis e. V., speaker honoraria from selpers og, Horizon and
Alexion, and reimbursement of travel expenses and compensation
for serving on an advisory board from Alexion. Tania Kiimpfel has
received speaker honoraria and/or personal fees for advisory boards
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Sleep-wake disorders

OPR-100 | Topography of NREM oscillations is associated with
circadian preference and rhythmicity
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lDepartment of Neurology, University Hospital, Inselspital, Bern,
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4Centre for Chronobiology, University Psychiatric Clinic Basel, Basel,
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Background and aims: Homeostatic and circadian processes play a
pivotal role in sleep regulation. However, little is known about the
association of NREM oscillations with circadian rhythm characteris-
tics accessed within clinical routine. This exploratory analysis aimed
to comprehensively address this link.

Methods: This analysis is based on the pooled data from two obser-
vational studies and includes volunteers in good or excellent health
condition (Eastern Cooperative Oncology Group grade of 0-1).
Clinical history, circadian parameters (i.e., Morningness-Eveningness
Questionnaire and actigraphy) and NREM sleep architecture (i.e.,
sleep spindle [SS] and slow wave [SW] density and morphology ac-
cording to 256-electride electroencephalography) were assessed at
study inclusion (Figure 1A). Association between NREM architecture
as dependent variables and circadian parameters as independent

variables were explored using multiple linear regression with adjust-

ments for age and arousal index.

A. Study design
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Medical Sleep Nocturnal Two-week
records questionnaires sleep study’' actigraphy
Demographics, Momingness- Sleep macro- and Sleep macro-
comorbidities eveningness microarchitecture, architecture,
questionnaire heart rate, breathing, NPCRA

limb movements

B. Study population

Parameter Value

Age, years 29.00 [23.00, 35.52]
Female sex 37 (52.1)

MEQ, score 51.00 [46.00, 56.00]
Actigraphy

Duration of actigraphy, days

14.00 [14.00, 14.00]

Time in bed, minutes

500.91 [457.80, 522.48]

SE, %

82.82(77.11,85.39]

Electroencephalography

Assumed sleep, hours 7.94[7.55, 8.33]
TRT, hour 8.43[7.99, 8.95]
TST, hour 7.20[5.92, 7.81]
SE, % 85.52 [76.89, 90.58]

Arousal index, /h 12.01 [4.25, 20.33]

NREM1, %TST 11.93[7.81,17.52]

NREM2, %TST 44.57 [37.56, 49.69]

NREM3, %TST 19.79[15.40, 24.83]

REM, %TST 21.39[17.65, 24.10]
Abbreviations: MEQ — Momingness-Eveningness Questionnaire, NPCRA - non-
parametric circadian rhythm analysis, NREM - non-rapid eye-movement sleep,

PSG —polysomnography, REM — rapid eye-movement sleep, SE — sleep
efficiency, TRT — total recording time, TST — tolal sleep time

Results: Data of 71 participants was analyzed (age: median 29.0 inter-
quartile range (IRQ) [23.0, 35.5] years old; 52% women; Figure 1B).
SS were prevalently associated with circadian parameters (Figure 2;
e.g., high SS density in posterior and pre-frontal regions vs. late L5
hour), whereas only limited associations between SW and circadian
parameters were identified (Figure 3; e.g., high frontal SW amplitude
vs. late M10 hours).
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Conclusion: Circadian rhythm is associated with NREM oscillations
in a domain- and topography-specific manner, with evening prefer-
ence being linked to favourable electroencephalographic markers.
This knowledge may serve as a basis for targeted interventions for
sleep-wake disorders.

Disclosure: European Stroke Research foundation 2021 and
Interfaculty Research Cooperation grant of the University of Bern
“Decoding sleep”.
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Immunology, University Witten/Herdecke, Germany and ORFEA Sleep
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Background and aims: Narcolepsy treatment involves pharmacolog-
ical and non-pharmacological therapies. This trial aimed to evaluate
the efficacy of two specific non-pharmacological treatments for nar-
coleptics: regular physical activity and ketogenic diet, respectively.
Methods: In a 10-week trial on adults with type 1 narcolepsy (NT1),
three groups were studied: regular physical activity, ketogenic diet,
and control. Assessment included clinical data, treatments, Power
Walking Test, and pre/post questionnaires. The sport group adhered
to a training plan, keto group followed a high-fat, low-carb diet, and
controls maintained routine. Questionnaires covered sleep, life qual-
ity, well-being, fatigue, recovery, and stress.

Results: In total, 60 patients (41 female, mean age: 34years) with
NT1 were randomized; 44 completed the study. ESS improved from
13.9 to 11 points (p<0.009) in the sports group, and 16.3 to 13.2
points (p<0.005) in the keto group. For controls, no significant
change was found. PSQl improved from 9.3 to 6.6 points (p <0.005)
in the sports group only. Quality of life measures (WHO-5) improved
from 12.3 to 15.8 points (p<0.027) in the sports groups, and from
9.3 to 13.4 points (p<0.013) in the keto group. Stress levels were
reduced from 13.6 to 10.3 (p <0.007) in the sports group.
Conclusion: Regular physical training or a ketogenic diet effec-
tively reduce daytime sleepiness in narcolepsy. Quality of quality,
well-being, and physical aspects of life quality are also improved by
regular physical training in particular. These treatments offer a con-
venient, cost-effective, and efficient therapeutic option alongside
pharmacological measures.

Disclosure: No disclosures.
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OPR-102 | Widespread white matter axonal loss in narcolepsy
type 1
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The Netherlands; 3Anatomy&Neurosciences, Amsterdam UMC
location Vrije Universiteit Amsterdam, Amsterdam, The Netherlands;
“Department of Psychiatry, Amsterdam UMC location Vrije Universiteit
Amsterdam, Amsterdam, The Netherlands; 5Department of Neurology,

Leiden University Medical Centre, Leiden, The Netherlands

Background and aims: Narcolepsy type 1 (NT1) is a debilitating
neurological disorder marked by hypocretin deficiency (or orexin),
causing excessive daytime sleepiness and cataplexy. Brain imaging
studies have suggested global white matter irregularities in NT1,
with unknown underlying histopathological correlates. Consistent
with expected hypocretin projection patterns, the cerebellum was
least affected. In a globally unique sample of human NT1 postmor-
tem brain tissue, we assessed axonal and myelin integrity through
immunohistochemical microscopy.

Methods: Postmortem brain sections from four NT1 donors and 10
controls were assessed for axonal density, axonal injury and myelin
integrity. Regions of interest included subregions of the midbrain,
corpus callosum, cortical regions (anterior cingulate and occipital
cortex), and the cerebellum as a control region (Figure 1). Manual
axon count and staining intensity assessed axonal density. Area per-
centage immunoreactivity of phosphorylated neurofilament chains
evaluated axonal injury. Myelin integrity was assessed using staining

intensity analyses.

FIGURE 1 The regions of interest: (A) reticular formation and
pyramidal tract, (B) proximal and distal corpus callosum, anterior
cingulate gyrus and cingulate sulcus, (C) primary and secondary
visual cortices, (D) cerebellum. Scale bar is 2mm.

Results: Significantly reduced axonal density was observed in NT1
compared to controls in the reticular formation, pyramidal tract, cor-
pus callosum and anterior cingulate gyrus (Figure 2). No significantly
different axonal density was seen in the cerebellum nor in the axonal
staining colour intensity, axonal injury and myelin integrity meas-
ures, except for lower secondary visual cortex myelin density in NT1.
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FIGURE 2 Axon counting results: (A-C) reticular formation (RF) and
pyramidal tract (P), (D-F) proximal corpus callosum (P-CC), anterior
cingulate gyrus (ACC), (G, H) cerebellum (CB). Scale bar is 2mm for

A, D, G and 100um for B, C, E, F, H.

Conclusion: In NT1, there is widespread lower axonal density within
and outside the ascending reticular activating system. These results
align with prior in-vivo brain imaging reports and typical hypocretin
projection patterns, and may contribute to the pathophysiology of
NT1, possibly stemming from hypocretin deficiency and/or chronic
sleep-wake alterations.

Disclosure: Nothing to disclose.

OPR-103 | Sleep-related hypermotor epilepsy vs. disorders of
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value remains uncertain. This study aims to assess the reliability of
HVR in distinguishing between SHE and NREM Disorders of arousal
(DOA) among neurologists with different clinical expertise.
Methods: We selected HVRs (performed by caregivers in real-world
setting) capturing 20 typical sleep-related events from 10 patients
with SHE and 10 with DOA. Thirteen experts and 20 general neu-
rologists were invited to classified each HVR as “SHE”, “DOA” or “un-
known”, based on seizure semiology. The experts was then asked to
discuss each case, providing agreed key semeiological features for
diagnosis. Baseline interobserver reliability (IR) among raters, and
among general neurologists before and after experts' discussion,
was calculated using Kappa statistics.

Results: The global raw agreement was 74.9% (“moderate” IR, Kappa
0.54). Agreement among experts was 75.3% (“moderate” IR, Kappa
0.55). Among general neurologists agreement improved from 74.5%
at baseline to 83.8% after training, corresponding to IR “moderate”
(Kappa 0.54) and “substantial” (Kappa 0.69), respectively.
Conclusion: Baseline reliability of HVR for diagnosing SHE versus
DOA was found globally moderate. Educational training, focused on
behavior patterns, enhanced agreement among non-expert neurolo-
gists. These data highlight HVR as a reliable diagnostic tool in most
cases for differentiating SHE from other paroxysmal non-epileptic
manifestations, thereby reducing health care costs and disparities.
Disclosure: Nothing to disclose.

OPR-104 | Cerebrospinal-fluid orexin levels: A possible
biomarker for early identification of neurodegenerative disorders?
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Background and aims: Video-polysomnography is the reference
standard for diagnosing Sleep-related Hypermotor Epilepsy (SHE)1.
However, it entails high hospitalization costs and it is not exempt
from the possibility of failing to capture rare events. Homevideo
recording (HVR) can help the diagnosis of SHE2 but its diagnostic

Background and aims: Orexin system mainly regulates sleep-
wake cycle, but there is also growing evidence of its impairment
in neurodegenerative diseases(NDs). In this study, we investigated
cerebrospinal-fluid(CSF) orexin levels in patients with different
NDs compared to non-demented controls. We included patients
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with mild or moderate-severe Alzheimer's disease(mAD, msAD),
behavioral variant of Frontotemporal Dementia(bv-FTLD), non-
fluent primary aphasia(NFPA) and idiopathic normal pressure
hydrocephalus(iNPH).

Methods: Patients and controls underwent between 2012 and 2015
a neurological assessment and a lumbar puncture for CSF biomarker
analysis. We evaluated 76 AD(mAD =45, msAD=231), 34 FTLD(bv-
FTLD=12,NFPA=22), 13 iNPH patients and 91 controls. CSF orexin
levels were also correlated with p-amyloid42(Ap42), total-tau(t-tau),
phosphorylated-tau(p-tau) and clinical data.

Results: CSF concentrations of Ap42, t-tau, p-tau and orexin were
significantly different comparing all groups (p<0.001). The high-
est CSF orexin levels were found in the iNPH (263.31+56.89).
NFPA (210.86 +61.99) and msAD (173.04+19.76) showed higher
CSF orexin concentrations compared to controls (145.18 +27.01)
(p<0.001). CSF orexin levels were similar between Bv-FTLD
(190.12+100.84), mAD (130.76+21.70) patients and controls.
Considering the correlation analysis, only in the controls the CSF
levels of AB42 and t-tau correlated with orexin (p=0.014; p <0.001).
Only in the mAD and msAD groups, Mini Mental State Examination
scores correlated with CSF orexin levels (r=-0.54; p<0.001;
r=-0.92; p<0.001; respectively).

Conclusion: This study documented significant differences in CSF
orexin levels in NDs patients, with the highest levels in iNPH. Our
findings highlight the possibility to add orexin to the CSF biomarker
panel for the early identification of NDs causing cognitive impair-
ment and dementia.
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Background and aims: Narcolepsy type 1 (NT1) and 2 (NT2) and
idiopathic hypersomnia (IH), are rare, chronic neurological disorders
with a high disease burden; however, no studies have attempted
to establish the relationship between patient burden and disease
severity.

Methods: This cross-sectional, observational, anonymous online/
email survey assessed patient burden for participants with NT1,

NT2, and IH. Questions included demographics, work-force par-
ticipation, disease symptoms, daily activities, coping strategies, re-
source consumption, and quality of life (QoL: EQ-5D-5L). Disease
severity was assessed with a visual analog scale (VAS; range 0-10)
and three validated instruments (Epworth Sleepiness Scale [ESS],
Narcolepsy Severity Scale [NSS-CT], and Idiopathic Hypersomnia
Severity Scale [IHSS]). Participants were recruited via clinical sites,
patient associations, and registries across Europe.

Results: This interim analysis included 487 participants with complete
disease severity data from the first three countries reaching enrol-
ment targets. Mean (range) age was 37 (18-89) years. Mean (range)
ESS scores were above normal for NT1/NT2 (15.0 [0-24]) and IH (13.2
[0-22)); self-reported disease severity ranged from 6.2 to 6.9 (VAS).
Mean (range) NSS-CT scores were higher (greater severity) for NT1
(20.1 [0-47]) and NT2 (15.2 [1-34]) vs. IH (13.1 [0-40]); IHSS scores
were higher (greater severity) for IH (32.4 [5-48]) vs. NT1 (27.0 [4-
49]) or NT2 (28.7 [8-44]). Excessive sleepiness and daily naps were
reported by 71% and 73%. 82% of participants were treated. Among
66% working participants, 70% reported disease affecting their work
negatively. QoL was inversely related to disease severity.
Conclusion: These results illustrate the effect of narcolepsy/IH dis-
ease severity on patient-reported quality of life.
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Background and aims: Increasing evidence supports beneficial effects
of lifelong physical activities on cognition or mobility. Recently, motor
reserve (MR) has been associated with a greater ability to cope with
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ABSTRACT

normal or pathological motor-skill decline. This study investigated the
possible impact of MR on dopamine binding and motor severity in
early-diagnosed patients with Parkinson's Disease (PD).

Methods: Drug-naive PD patients underwent cognitive and motor
assessment- and 123I-FP-CIT-SPECT imaging. Gait parameters were
evaluated in normal, fast and dual-task conditions using Mobile
Health Technologies (MHT) in supervised setting. Motor Reserve
Index questionnaire (MRIqg) was administered and individuals were
categorized into high-MR or low-MR. The relationship between
MR and dopamine binding was assessed using a voxel-wise regres-
sion model. Clinical differences between high and low-MR patients
were assessed using two-sample t-test, whereas differences in gait
parameters were explored using a MDS-UPDRS-III, sex and height-
adjusted ANCOVA model.

Results: Forty drug-naive PD patients entered the study (age
68.35+7.5). MR was negatively correlated with dopamine binding in
left putamen and pallidum in the voxel-wise model. High vs.. low-MR
PD had similar demographics, motor, and cognitive severity. Only in
motor dual-task conditions, high-MR vs. low-MR PD showed lower
step-time (p=0.002), motor cost (p<0.001), step-time variability
(p=0.045), and higher step-length (p=0.045).

SPM t value

Voxel-wise regression showing negative correlation between MRIq

and dopamine binding.

Conclusion: MR emerged as important modulator of dopamine ni-
grostriatal circuitries at onset of PD, with an impact on motor im-
pairment and performances assessed by MHT. These mechanisms
might explain the heterogeneity of progression and response to
treatments in early disease phases and need to be verified i