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Plenary Sessions

Saturday, July 01 2023
Congress Opening Session

PLENO1_1

Opening Lecture: Towards a cell biology
of Alzheimer’s disease

T. Stidhof
Department of Molecular & Cellular Physiology, Stanford
University School of Medicine, Standford, USA

1 © 2023 EAN



Sunday, July 02 2023
Presidential Symposium

PLENO2_1

Moritz Romberg Lecture: The continuous
circle of translation

M.M. Reilly
Department of Neuromuscular Diseases, UCL Queen Square
Institute of Neurology, London, UK

There has been a revolution in the understanding of the
causes and more recently in the development of treatments
for inherited neurological diseases like the inherited
neuropathies over the last few decades. The circle of
translation starts and ends with the patient and involves in
depth phenotyping of patients, gene identification,
elucidation of the underlying pathogenetic mechanism,
candidate therapy development, clinical trials and finally
delivery of an efficacious therapy to the patient. For some
forms of inherited neuropathy such as TTR amyloidosis
there has been progress in each step but for many forms
including Charcot Marie Tooth disease the circle is
incomplete with many causative genes having been
identified, multiple pre-clinical and a few clinical trials
ongoing but no therapies yet available for patients. Each
step of the translation cycle including when efficacious
therapies are in clinical use raises further questions,
opportunities, and challenges. Humans are complex and
disease phenotypes are varied. The circle of translation not
only delivers therapies but offers a continuous opportunity
to further understand this group of diseases enabling better
more personalised therapy development for patients.

Disclosure: M M Reilly has served on a steering committee
for Eidos Therapeutics, and consulted for Akcea, Alnylam,
Applied Therapeutics, Augustine Therapeutics and Inflectis.

Plenary Sessions 2

PLENO2_2

Charles Edouard Brown-Sequard lecture:
Experimental medicine and functional
neurological disorders

M. Hallett
National Institute of Neurological Disorders and Stroke,
NIH, Bethesda, USA

Functional Neurological Disorders are defined as being
involuntary in nature. This is often disputed amidst
confusion with malingering and factitious disorders.
However, it has been difficult to prove that they are
involuntary. Studies of human physiology have revealed
underlying brain mechanisms related to the sense of self-
agency, that is, the sense that a person is the agent of the
movement that they made. Information from this physiology
can be applied to understand the pathological condition. In
this way, we follow in the footsteps of Brown-Séquard who
was an advocate for Experimental Medicine, the study of
Physiology and its translation to Pathology. The physiology
of agency can be studied with functional magnetic resonance
imaging (fMRI). In one such experiment, subjects made
movements that were manipulated to vary the sense of
agency. The subjective sense of agency was correlated with
the fMRI signal, revealing a brain network with a major role
of the right temporoparietal junction. We identified a cohort
of patients with functional tremor who could voluntarily
mimic their tremor. The tremors in the two situations looked
the same, but the sense of voluntariness was different. With
fMRI the major difference between the two was activation
of the right temporoparietal junction. In the light of the
physiology, there is an abnormality in the sense of self-
agency that would lead to movements to be interpreted as
involuntary. Thus, FND differs from malingering and
factitious disorders.

Disclosure: Nothing to disclose.
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3 Plenary Sessions

PLENO2_3

Camillo Golgi Lecture: Autoimmune
synaptic diseases: The basics and the
latest

J. Dalmau

ICREA, IDIBAPS-Hospital Clinic, University of Barcelona,
Barcelona, Spain; University of Pennsylvania, Philadelphia,
USA

For many years investigators wondered why there were
almost no disorders of the central nervous system mediated
by autoantibodies, equivalent to the paradigm of myasthenia
gravis. This concept changed about 20 years ago with three
studies demonstrating antibodies against: VGKC in patients
with Morvan syndrome or limbic encephalitis; AQP4 in
patients with neuromyelitis optica, and the NMDA-receptor
in patients with a novel neuropsychiatric disease.-.Some
of these findings were initially met with hesitation but the
number of published cases grew and further investigations
led to the identification of close to 20 autoimmune
encephalitides (AE) associated to antibodies against
neuronal or glial surface receptors, ion channels, or other
proteins. Admittedly, this category of diseases has changed
the landscape of neurology and psychiatry showing that
syndromes manifesting with memory impairment,
psychosis, seizures, movement disorders or sleep
dysfunction, often previously considered idiopathic, are
immune-mediated. We have learned about predisposing
factors (tumors, viruses, HLA) and that while some AE
have an age preference, people of all ages can be affected.
In all these diseases the antibodies alter the function of the
antigens causing impairment of neurotransmission, synaptic
plasticity, or imbalance of neuronal networks. There are
now in vitro and animal models of passive transfer of
patients’ IgG, CSF, or monoclonal antibodies, and models
of active immunization that provide new insights into the
immunopathogenesis. Even though most AE respond to
treatment, improvement is usually slow or incomplete, and
current efforts are aimed to improve our understanding of
the recovery process and develop better therapies.

Disclosure: Dra Dalmau receives royalties from Athena
Diagnostics and Euroimmun for the use of several
autoantigens as diagnostic tests. He has received research
grants from SAGE Therapeutics and Euroimmun.

PLENO2_4

Brain Prize Lecture: Circuits for body
movements

S. Arber
Biozentrum and Friedrich Miescher Institute for Biomedical
Research, Basel, Switzerland

Abstract Movement is the behavioral output of the nervous
system. This lecture will focus on recent work elucidating
the organization and function of neuronal circuits central to
the regulation of distinct forms of body movements,
including locomotion and skilled forelimb movements. It
will show that dedicated circuit modules in different regions
of the brainstem and their interactions within the motor
system play key roles in the generation of diverse actions.
Disclosure: This project is supported by ERC Advanced
Grants, the Swiss National Science Foundation, the Kanton
Basel-Stadt, the Novartis Research Foundation and the
Louis Jeantet Prize for Medicine.
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Saturday, July 03 2023
Using data science to transition to an
era of precision health

PLENO3_1

What is the difference between
personalized medicine and precision
medicine?

N.W. Wood

Department of Molecular Neuroscience, National Hospital
for Neurology and Neurosurgery, Queen Square, UK

PLENO3_2

Data driven care for patients with
neurodegenerative disorders

G. Waldemar
Department of Neurology, Copenhagen University Hospital -
Rigshospotalet, Copenhagen, Denmark

PLENO3_3

Multi-modal data approaches to predict
clinical outcomes after stroke

C. Cordonnier
Department of Neurology, Hopital Roger Salengro CHU,
Lille, France

PLENO3_4

Developing and implementing decision
support systems for the diagnosis and
treatment of rare neurological disorders?

M.]. Molnar
Semmelweis University Institute of Genomic Medicine and
Rare Disorders, Budapest, Hungary

Technological advances in digitalisation open the door to
data driven precision medicine. We can witness, how
artificial intelligence (Al) based tools are transforming
healthcare. Early predictions, faster and more accurate
diagnosis, personalized treatment plans, new Al based
therapeutic, effective monitoring through digital biomarkers
can offer a higher quality patient care. Good quality,
accurate, complete and unbiased data seems to be one of the
most important demand which can be collected by both
physicians and Al itself. The black box of Al-boosted
medicine is expected to be transparent with privacy-
preserving guarantees and explainability to achieve trust in
case of any kind of real-life application. However, there are
some concerns about the lack of transparency and
interpretability, the potential for bias in Al algorithms; and
ethical considerations about data privacy/security, and
disruption the doctor-patient relationship. Despite these
challenges, the evolving relationship between humans and

Plenary Sessions 4

Al is promising in rare disease management. However, it is
important to note that Al tools are currently considered as
aids to clinical decision-making rather than replacements
for human healthcare providers. They should be used in
conjunction with a healthcare professional’s expertise and
judgment.

Disclosure: Nothing to disclose.
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5  Plenary Sessions

Tuesday, July 04 2023
Highlights and breaking news

PLENO4_6

Skin amyloid deposits and nerve fiber
loss as markers of neuropathy onset and
progression in hereditary transthyretin
amyloidosis

L. Leonardi

Department of Neuroscience, Mental Health and Sensory
Organs, Sant’Andrea Hospital, Sapienza University of Rome,
Rome, Italy

Background and purpose: This study was undertaken to
assess skin biopsy as a marker of disease onset and severity
in hereditary transthyretin amyloidosis with polyneuropathy
(ATTRvV-PN), a treatable disease.

Methods: In this single center retrospective study, skin
Congo red staining and intraepidermal nerve fiber density
(IENFD) were evaluated in symptomatic ATTRv-PN
patients and asymptomatic TTR gene mutation carriers
between 2012 and 2019. Non-ATTRv subjects with
suspected small fiber neuropathy who underwent skin
biopsy during the same timespan were used as controls.
Results: One hundred eighty-three symptomatic ATTRv-
PN patients, 36 asymptomatic carriers, and 537 non-ATTRv
patients were included. Skin biopsy demonstrated amyloid
depositions in 80% of the 183 symptomatic cases. Skin
amyloid deposits were found in 75% of early stage AT TRv-
PN patients, and in 14% of asymptomatic carriers. All 183
symptomatic and 34 of 36 asymptomatic patients displayed
decreased ankle IENFD with a proximal-distal gradient
distribution, and reduced IEFND correlated with disease
severity and duration.

Conclusions: Our study demonstrates skin amyloid
deposits are a marker of ATTRv-PN disease onset, and
decreased IENFD a marker of disease progression. These
results are of major importance for the early identification
of ATTRv-PN patients in need of disease-modifying
treatments.

Disclosure: Dr. Luca Leonardi received travel and speech
grant for several national and international meetings from
Alnylam Pharmaceuticals and SOBI.
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Symposia

Saturday, 01 July 2023
EAN/MDS-ES: New technologies &
movement disorders: Towards a novel
care paradigm

SYMPO1_1

Wearable sensors in movement disorders

A. Sanchez Ferro
Department of Neurology, Hospital Universitario 12 de
Octubre, Madrid, Spain

Wearable sensors are disrupting the way we understand
medicine, neurology and movement disorders.
Progressively, these tools are leveraging their potential to
extract important features of movement disorders and aid in
the management of different conditions, especially
Parkinson’s disease. This disruption will have a dramatic
impact on the evaluation of our patients transitioning from
a hospital-centric management to an almost 24/7 monitoring
in an everyday life setting. We will review in this talk the
main concepts related to this thrilling field as well as the
main applications in current care as of to date with some
practical examples.

Disclosure: Nothing to disclose.

SYMPO1_2

Machine learning and artificial intelligence
techniques in movement disorders

U. Gschwandtner
Department of Psychiatry, Universitéatsklinik Basel, Basel,
Switzerland

SYMPO1_3

New neurophysiological biomarkers in
dystonia and Parkinson’s disease

R. Lofredi
Klinik fir Neurologie und Experimentelle Neurologie,
Charité Universitatsmedizin Berlin, Berlin, Germany

Deep brain stimulation (DBS) is an effective treatment
option for movement disorders such as Parkinson’s disease,
dystonia and essential tremor syndromes. Recordings via
DBS-electrodes have provided the unique opportunity to
record brain activity from DBS-target nuclei within the
basal ganglia that are otherwise not accessible due to their
small size and location deep in the brain. Thereby, symptom-
specific patterns in oscillatory brain activity of basal ganglia
nuclei could be identified that is modulated by medication
and DBS along with symptom alleviation. These patterns
have been categorized as “neurophysiological biomarkers”
and are currently tested as real-time feedback signal for
demand-adapted DBS-paradigms by novel, sensing-enabled
DBS-devices in international, clinical trials. In this talk, |
will present the variety of neurophysiological biomarkers
for symptom severity in movement disorders, current
findings on their potential as feedback signal for DBS as
well as an outlook for future technological development
that will further help improving DBS-treatment for patients
with movement disorders.

Disclosure: Nothing to disclose.

SYMPO1_4

EAN/MDS-ES: New technologies in
neuromodulation

A. Priori
Polo Universitario Ospedale San Paolo, Department of
Health Sciences, University of Milan, Milan, Italy

6 © 2023 EAN



EAN/EPNS: Neurology beyond big
data — from multi-“omics” to bedside

SYMPO2_1
Primer on proteomics
B. Tijms

Alzheimer Center Amsterdam, Neurology, Vrije Universiteit
Amsterdam, Amsterdam UMC location VUmc, Amsterdam,
the Netherlands

Alzheimer’s disease is the most common cause of dementia,
and there are no cures available yet. One reason for this is
that the brain is notoriously hard to access in patients. This
makes it difficult to determine the precise underlying causes
that are needed for an accurate diagnosis. Technical
advances now make it possible to gain access to the brain
through highly detailed proteomic techniques. These
proteomic techniques hold great promise to discover novel
mechanisms causing Alzheimer’s disease, or other
disorders. Such information is key to refine diagnoses,
which is ultimately necessary for personalised treatments.
In this primer, | will show how proteomics in cerebrospinal
fluid can be used to understand differences between patients
in their underlying pathophysiological mechanisms, taking
Alzheimer’s disease as an example. | will demonstrate how
such insights can be used to develop new diagnostics and
inform development of personalised treatments. In this
primer, | will demonstrate how proteomics in cerebrospinal
fluid can be used to understand differences between patients
in their underlying pathophysiological mechanisms, taking
Alzheimer’s disease as an example. | will explain how such
insights can be used to improve diagnostics and inform
development of personalised treatments.

Disclosure: Dr. Tijms is co-inventor on a patent on
biological subtypes in Alzheimer’s disease (EU#20175497.2;
US#17599316; owner Stichting VUmc).
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SYMP02_2

Microbiota — linking the gut and the brain

C. Pot
Department of Neurology, Centre Hospitalier Universitaire
Vaudoise, Lausanne, Switzerland

SYMPO02_3

Studying large scale networks of the
brain: Lessons from 10 years ENIGMA

P. Thompson
Keck School of Medicine - USC, Los Angeles, USA

SYMPO02_4

“Omics” informed therapeutic strategies
in neuro-muscular disorders

A. Roos
Department of Pediatric Neurology, University Medicine
Essen, Essen, Germany
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Clearing the brain at night:
Glymphatics, sleep and
neurodegeneration

SYMPO3_1

Introduction to the human glymphatic
system

N. Beschorner
Center for Translational Neuromedicine, University of
Copenhagen, Copenhagen, Denmark

Traditionally, the role of cerebrospinal fluid has been
perceived as suspending and cushioning the brain. With the
description of the glymphatic system in 2012, a new concept
of fluid exchange and solute clearance in the brain emerged,
which offers new explanatory approaches with regard to
neurological diseases. The glymphatic system is a brain-
wide influx and efflux system formed by perivascular
spaces around arteries and veins that are continuous with
the subarachnoid space and act as pathways for CSF flow
deep into the brain parenchyma. Astrocytes tightly enclose
the PVS and create a barrier that allows CSF influx
facilitated by aquaporin 4 water channels. Once in the
extracellular space, the constant convective flow enables an
interchange between CSF and interstitial fluid that contains
potentially harmful waste products. These solutes are
ultimately removed from the brain parenchyma via
perivenous spaces. The discovery of the glymphatic system
gave rise to a plethora of innovative in vivo experimental
approaches to study fluid flow within the brain. Current
knowledge comes primarily from studies with rodents and
although recent advances in MR imaging have provided
support for the existence of the glymphatic system in
humans, translation is limited by the invasiveness of the
methods available to study glymphatic flow. This
presentation will focus on the transfer of experimental
results in rodents to pigs, an intermediate species with a
brain architecture more closely related to humans.
Ultimately, we will draw conclusions about the extent to
which experimental approaches from mice and pigs can be
transferred to humans.

Disclosure: The author(s) declared no potential conflicts of
interest.

SYMPO03_2

Experimental imaging techniques to
visualize the glymphatic system

L. Hirschler
Department of Radiology, Leiden University Medical Center,
Leiden, The Netherlands

The increasing interest in brain waste clearance has led to
great insights into the way cerebrospinal fluid (CSF) acts as
a lymphatic-like system. Current knowledge on CSF-
mediated brain clearance mechanisms (glymphatics) is
mostly based on invasive experimental studies performed in
rodents using microscopy, which is a technique that cannot
be applied in humans. MRI, however, is an excellent
candidate to provide information on brain clearance
dynamics in humans as CSF, the waste carrier, has different
magnetic properties compared to blood and tissue. This talk
will give an overview of different techniques to assess the
human glymphatic system using MRI, from established
invasive methods to new, fully non-invasive strategies. The
current golden standard technique to assess CSF-mediated
brain clearance in humans relies on the intrathecal injection
of a contrast agent. It is widely considered as a break-
through technology that provided the first insight into the
human brain clearance system. A less invasive technique
was proposed using intravenous contrast agent injections
combined with delayed heavily T2-weighted imaging. In
that way, clearance can be assessed more patient-friendly,
albeit also in a less sensitive and standardized manner. In
order to probe CSF-mediated brain clearance mechanisms
in healthy subjects, in larger patient cohorts or in
longitudinal follow-up studies, non-invasive strategies are
emerging. These techniques probe various viewpoints and
driving forces of the brain clearance system: from the entry/
exit points of CSF, down to CSF motion in the subarachnoid
and perivascular spaces. Applications of these approaches
in healthy subjects, sleep and patients will be shown.
Disclosure: Nothing to disclose.

© 2023 European Journal of Neurology, 30 (Suppl. 1), 6-16



SYMPO03_3

Improving brain clearance in neurological
disorders

D. Arnaldi
DINOGMI, University of Genoa; IRCCS Ospedale
Policlinico San Martino, Genoa, Italy

Glymphatic system dysfunctions have been shown in
animal models of neurological disorders, including
Alzheimer’s disease (AD), stroke, and traumatic brain
injury. Recently, growing literature data are showing direct
and indirect evidence that the glymphatic system may be
impaired in humans affected by such neurological disorders.
For example, clinical studies have shown that cerebrospinal
fluid clearance is reduced in patients suffering from AD or
idiopathic normal pressure hydrocephalus. Brain imaging
techniques allow in vivo evaluation of the glymphatic
system in humans, but they are minimally invasive,
requiring intrathecal administration of contrast agents.
Thus, few studies have been done and only in patients with
clinical indication for the procedure. However, there are
indirect evidence suggesting a role of the glymphatic system
in the pathogenesis on several neurological disorders. For
example, both beta-Amyloid and Tau levels are modulated
by sleep deprivation in humans, indirectly suggesting a
relationship between the clearance of such peptides, through
the glymphatic system, and sleep alterations. In summary,
several animal studies have demonstrated a crucial role of
the glymphatic system for the brain homeostasis. Growing
literature data are confirming these results also in humans,
giving rise to new diagnostic, prognostic, and even
therapeutic opportunities.

Disclosure: Nothing to disclose.
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SYMPO03_4

Sleep and brain clearance

R. Fronczek
Leiden University Medical Centre, Department of Neurology,
The Netherlands

Unlike other organs and despite its high metabolic rate, the
brain does not have a classic lymphatic system. The
knowledge on how the brain cleans itself is scarce. During
the last years, the glymphatic pathway has revealed itself to
do this using cerebrospinal fluid (CSF) as the main carrier
of waste products along perivascular pathways outside the
blood-brain-barrier. Interestingly, it was discovered through
animal and a few small human studies that this clearance
system is mainly active during sleep. A breakdown of brain
clearance is a potential root cause of protein accumulation
in neurodegenerative disorders such as Alzheimer’s
Disease. Understanding how sleep affects the CSF-flow in
brain clearance would thus provide crucial new avenues not
only to elucidate brain clearance in general and the
pathophysiology of protein accumulation diseases, but also
hopefully result in sleep-modulating therapies that can slow
down or perhaps even stop disease progression in the future.
Dr. Fronczek will highlight the role of sleep in glymphatic
functioning. He will also dive deeper in the tantalizing
question how modifying sleep could improve brain
clearance.

Disclosure: Nothing to disclose.
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Emerging and re-emerging neuro-
infections — old and new ,,friends®,
even for the neurologist

SYMPO04_1

Acute bacterial meningitis in Europe, the
challenge by drug-resistance and vaccine
evading serotypes

E. Schmutzhard

Department of Neurology, Medizinische Universitat
Innsbruck, Universitatsklinik fur Neurologie, Innsbruck,
Austria

SYMPO04_2

Resistant mycobacteria may also cause
Neuro-Tuberculosis

M. Klein
Department of Neurology, LMU Klinikum, Munich, Germany

SYMP04_3
Emerging and re-emerging vaccine-
preventable neuro-infections

L. Papetti
Neurodevelopmental Unit, Bambino Gesu Children Hospital,
IRCCS, Rome, Italy

Vaccine-preventable neuroinfections include a spectrum of
conditions that in addition to being associated with high
mortality and comorbidity in the acute phase are also
associated with a high risk of short- and long-term
neurological disorders. Although these diseases have a
vaccine available that can prevent them, epidemics are
being observed in several European countries which
represent alarm bells for gaps in vaccination programmes.
Measle is one of the most contagious diseases and requires
maintaining high immunity of the population to prevent
epidemics. It can cause encephalitis both in the acute phase
of the disease and many years after the primary infection as
seen in subacute sclerosing panencephalitis (SSPE). Vaccine
hesitancy not only puts the individual at risk but impacts the
community. Just think of congenital rubella syndrome
(CRS), which has long-term health consequences, and it
continues to be reported. We also have successful examples
of how vaccine coverage has managed to control many
neuroinfections such as neonatal tetanus or polio in much of
Europe. The neurological complications of the
aforementioned infections often present neurologists and
pediatricians with diagnostic and therapeutic challenges.
There are supportive therapies for these conditions that
often have the effect of slowing down the progression of the
disease, for example in SSPE, but to date the only effective
treatment strategy is prevention with vaccines. Pediatricians
and neurologists are called to know how to recognize these
conditions in order to be able to adopt possible therapeutic
strategies early.

Disclosure: Nothing to disclose.

SYMPO0O4_4

Climate change and cascading risks from
infectious disease(s), projection and
adaptation

J. Semenza
European Center for Disease Prevention and Control,
Stockholm, Sweden
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Diagnosis and treatment of rare causes
of cerebrovascular disorders: Practical
guidance

SYMPOS5_1

Heritable small vessel diseases: European
registries and data sharing

A. Bersano
Cerebrovascular Unit Fondazione IRCCS Istituto
Neurologico Carlo Besta, Milan, Italy

SYMPO05_2

Genetics of stroke: Big data

S. Debette
Population Health Research Center, University Hospital of
Bordeaux, Bordeaux, France

SYMPO05_3

Diagnosis and treatment of rare causes of
cerebrovascular disorders: practical
guidance

L. Caputi

Neurology and Stroke Unit, Department of
Cardiocerebrovascular diseases, Maggiore Hospital, ASST
Crema, Cremona, Italy

Primary Angiitis of the Central Nervous System (PACNS)
is a rare form of idiopathic CNS vasculitis with an estimated
incidence of 2.4 cases per 1,000,000 person/year. Few data
are available regarding the pathogenesis since the
immunological mechanisms are not definite and the
potential triggers of the inflammatory process remain
unknown. A definite diagnosis is obtained by the analysis of
a tissue biopsy specimen whose specific requirement is the
presence of a vasculocentric transmural inflammation with
damage to the vascular wall. Granulomatous, lymphocytic
and necrotizing histopathological patterns of PACNS are
described. A probable diagnosis implies the finding of a
profile consistent with PACNS, based mostly on
abnormalities on angiogram, MRI and CSF, in the absence
of tissue confirmation. CSF abnormalities are present in
approximately 80-90% of cases. Neuroimaging is often
abnormal, including cortical and sub-cortical infarctions,
intracranial hemorrhages, leptomeningeal and parenchymal
enhancement, tumor-like lesions, and very rarely, a diffuse
leukoencephalopathy. Alternating areas of stenosis, ectasia,
or both in more than one vascular bed are observed in case
of intracranial arterial involvement. The diagnosis of
PACNS is unlikely if MRI is normal. Clinical manifestations
are non-specific and serological markers of inflammation
are usually normal. Acute ischemic stroke and transient
ischemic attack occur in >50% of patients, whereas brain
hemorrhage in about 10-20%. Spinal cord involvement is in
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about 5% of patients, rarely in the absence of brain
abnormalities. Promising non-invasive diagnostic
techniques include the Vessel wall MRI imaging (VWI)
whose most commonly described hallmark is a concentric
vessel wall enhancement (VWE) located at the intracranial
stenosis. Although VWE is not specific for PACNS, the
addition of VWI seems to increase the accuracy of
MR-angiography beyond 90%. Nowadays, treatment for
PACNS is derived from therapeutic strategies used in other
vasculitides and from the largest retrospective American
and French studies on PACNS itself. No specific guidelines
are available at the moment. Induction therapy rules in oral
and/or ev steroids, followed, mostly, by oral and /or ev
cyclophosphamide for 6 months. Maintenance therapy is
based on low-dose steroids with mycophenolate mofetil
(MMF) or azathioprine (AZA) whose duration differ from
centers. Interestingly, rituximab therapy may be an effective
and safe option in patients with PACNS refractory to
conventional immunodepressants. Its role as a first line
therapy is debated. Moreover, low-risk immunosuppressant
such as AZA or MMF might be considered from the
beginning in those PACNS patients with a potential good
neurological outcome. Induction and maintenance therapy
with an immunosuppressant would allow a long-term
remission in 80-95% of patients without significant
disability in three-fourths of them. Since the clinical and
neuroradiological relapses were observed in 30-50% of
subjects with an increasing risk of progressive neurological
deterioration with severe disability, it is absolute necessary
to be strictly adherent to the diagnostic process and to the
therapeutic options. Artificial intelligence (Al) has been a
key area of technologic innovation over the past decade and
has the aim “to let the computer do those things human
minds do”. Key application for Al in neurology imply its
use in diagnosis, prognosis and treatment. The medical
community refers to those advanced techniques related to
Al as machine learning and natural language processing.
Machine learning can be thought of as pattern recognition
and works with algorithms that allow computers to learn
from examples without being explicitly programmed.
Natural language processing involves the comprehension
and production of language. Within machine learning,
“deep learning”, biologically inspired to neural networks
not requiring predetermined inputs, involves artificial
neural networks and appears to be the most productive.
Recently, “deep learning approach” for an automated
classification of multiple sclerosis and its mimics, including
primary and secondary CNS vasculitis, was used, and
compared to that of expert neuroradiologists. The overall
performance of the automated method reached the highest
accuracy in multiple sclerosis whereas intermediate-lower
values in vasculitis, migraine and neuromyelitis optica
spectrum disorders. These data, together with the increasing
reports on Al and neurological disorders, would confirm the
potential help of Al in a neurological work-up, mostly in
those conditions, as PACNS, where the diagnosis might be
extremely difficult, time-consuming and delaying the
treatments thus pointing at risk the patients.

Disclosure: Nothing to disclose.
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SYMPO05_4

Diagnosis and management of not
heritable rare cerebrovascular disorders

A. Arsovska

University Clinic of Neurology, University ““Ss. Cyril and
Methodius*“-Medical Faculty, Skopje, Republic of North
Macedonia

Cerebrovascular disorders remain major cause of death and
disability worldwide. Most of them are caused by
conventional vascular risk factors, such as hypertension,
diabetes, atrial fibrillation, hyperlipidemia and smoking. In
up to 30% of the cases, despite intensive investigations, the
etiology of cerebrovascular disorders remains undetermined.
Non-heritable rare cerebrovascular disorders are primary
angiitis of the central nervous system (PACNS), Sneddon’s
syndrome and Divry—van Bogaert syndrome, Reversible
cerebral vasoconstriction syndrome (RCVS), Susac
syndrome, Takotsubo syndrome (TTS) and Moyamoya
angiopathy (MA). The diagnosis and management of rare
cerebrovascular disorders is a challenging process.
Disclosure: Nothing to disclose.
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Tuesday, July 04 2023
EAN/ERN-EpiCARE: Personalized
medicine for the diagnosis and care of
patients with complex epilepsy
syndromes

SYMPO0G_1

Personalized medicine in rare epilepsies:
Pitfalls and successes

K. Klotz

Department of Neuropediatrics and Muscle Disorders,
Center for Pediatrics, Medical Center- University of
Freiburg, Faculty of Medicine, University of Freiburg,
Freiburg,Germany

Personalized medicine is an emerging approach to
healthcare that aims to tailor medical treatments to
individual patients based on their unique genetic,
environmental and clinical characteristics. Targeted therapy
as a specific form of personalized treatment is an approach
to develop therapies tailored to the specific molecular and
cellular mechanism involved in the pathophysiology of
diseases. This approach has shown great promise in the
treatment of rare epilepsies, which are often caused by
genetic mutations and are difficult to manage with
conventional therapies. However, the implementation of
personalized medicine and targeted therapies in rare
epilepsies also poses significant challenges and potential
pitfalls. Looking and some examples of personalized
therapy approaches that have been explored for the
treatment of rare epilepsies, we will discuss the difficulties
and pitfalls along the way of treatment development: from
gaining knowledge about molecular mechanisms,
translating this knowledge into effective therapies, to high
costs and limited availability. We will also discuss example
of well-implemented precision therapy in rare epilepsies
and what is needed in future to further develop precision
therapy for rare epilepsies

Disclosure: | have received honoraria for lectures and
travel expenses from Jazz, EISAI, Desitin and Zogenix.
There are no conflicts of interest related to this talk.
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SYMPO0OG6_2

Clinical trials in rare epilepsies: How to
tackle the challenges?

K. Braun
Department of Neurology & Neurosurgery, University
Medical Center Utrecht, Utrecht, the Netherlands

SYMPO6_3

Multidisciplinary approaches for the
management and personalized care of
rare epilepsies

S. Balestrini

Department of Neuroscience, Meyer Children’s Hospital,
Firenze, Italy

SYMPOG_4

13

Personalized treatment in rare epilepsies:

What do we have and what is on the
horizon?

G. Rubboli
Department of Neurology, Epilepsy Hospital Filadelfia,
Dianalund, Denmark
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EAN/ISNI: Immunosenescence and
multiple sclerosis — relevance to
immunopathogenesis and treatment

SYMPO7_1

Immunosenescence and
neuroimmunology

T. Berger
Department of Neurology, Medical University Vienna,
Vienna, Austria

SYMPO7_2

Immunosenescence and multiple
sclerosis treatment
M. Adamczyk-Sowa

Department of Neurology, Independent Public Clinical
Hospital Zabrze, Zabrze, Poland

SYMPO7_4

Immunosenescence and comorbidity in
multiple sclerosis patients

M. Nowak-Kiczmer
Department of Neurology, Faculty of Medical Sciences in
Zabrze, Medical University of Silesia in Katowice, Poland

Immunosenescence and comorbidity in multiple sclerosis
patients Immunosenescence is a phenomenon of changes in
the immune system associated with ageing. To the
characteristic features of this process belong: decline in
immune response, chronic inflammation and an increased
risk of autoimmune diseases. Increased risk for morbidity
and mortality related to age is caused by chronic
inflammatory process with persistent production of
proinflammatory mediators, which is called ‘inflamm-
ageing’. Although multiple sclerosis has typically onset in
young adults, immunosenescence has influence on its
course. The patients with multiple sclerosis are found to
present with some features of immunosenescence at
younger age than healthy controls. What’s more,
comorbidities are found in these patients more common
than expected. Immunosenescence has also impact on the
safety and effectiveness of disease modyfing therapies. The
role of immunosenescence in multiple sclerosis is complex
and requires further investigation.

Disclosure: Nothing to disclose.
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Neurodiversity in brain organization:
Theoretical and clinical implications

SYMPO08_1

Individual variability in functional brain
organization

E. Karlsson
Department of Experimental Psychology, Ghent University,
Ghent, Belgium

SYMPO08_2

Natural variability in asymmetrical brain
organization: clinical considerations

R. Gerrits
Department of Experimental Psychology, Ghent University,
Gent, Belgium

The functional division between the hemispheres is a key
organizational principle of the human brain. Although
commonly assumed to follow a stereotypical pattern, in
which the left hemisphere is dominant for speech and
praxis, and the right hemisphere is dominant for spatial
attention and recognizing faces, it has become increasingly
apparent there is in fact much individual variability in
hemispheric segregation. This natural variability poses
some important considerations for clinical practice, which
is the topic of my talk. One example is the therapeutic use
of transcranial magnetic stimulation (TMS), which is well
established for treating psychiatric conditions and is
increasingly applied to treat neurological disorders. Many
TMS treatment protocols are lateralized, in the sense that
they target a region in a specific hemisphere or aim to
upregulate one hemisphere, while suppressing the other
side. These protocols should in principle take into account
the patients’ individual brain asymmetry for the underlying
function that is targeted.

Disclosure: Nothing to disclose.
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SYMPO08_3

The role of laterality in neurological
diseases: Recent advances and
implications for clinical practice

A. Mundorf

Institute for Systems Medicine and Department of Human
Medicine, MSH Medical School Hamburg, Hamburg,
Germany

Hemispheric asymmetries in brain structure are found in
over 90% of cortical and subcortical regions, and functional
lateralization is known on many levels. These asymmetries
are necessary for improved multi-tasking capabilities and
action control. Atypical hemispheric asymmetries and
resulting atypical behavioral asymmetries are also present
in patients suffering from neurological diseases, such as
Parkinson’s disease, Alzheimer’s disease, or multiple
sclerosis. For example, in Parkinson’s disease, lateralization
of lesion onset is a known clinical feature with patients
showing asymmetrical motor symptoms and unilateral
symptom onset. This lesion laterality associated with
symptoms is also reflected in the brain. Similarly,
amyotrophic lateral sclerosis and multiple sclerosis often
include the onset of limb weakness or numbness on only
one side of the body. For Alzheimer’s disease, asymmetric
neurodegeneration and possible vulnerability of the left
hemisphere are found. It is hypothesized that specific
inherent differences may set up one hemisphere to be
vulnerable to disease pathogenesis. In this talk, 1 will
provide an overview of the current knowledge from clinical
studies and animal models including an outlook for
potentially underlying mechanisms. The study of
hemispheric asymmetries allows us to further unravel
disorder-specific neuronal implications and may unlock
new therapeutic options.

Disclosure: Nothing to disclose.
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SYMPO08_4

Amygdala asymmetries in clinical and
non-clinical populations: From structure
to function

S. Ocklenburg
Department of Psychology, MSH Medical School Hamburg,
Hamburg, Germany

The amygdala is a core structure in the neuronal network
underlying emotion processing and is frequently
investigated in patient cohorts. Across different clinical and
nonclinical studies regarding the amygdala, one often-
encountered finding is that the left and the right amygdala
are not equivalent in terms of function and structure.
Importantly, alterations in these asymmetries between the
right and left amygdala are found in several
neurodevelopmental, psychiatric, and neurological
disorders. While the data is sometimes heterogenous, an
important factor is to also assess hemispheric asymmetries
in specific amygdala subnuclei. Knowing these specific
hemispheric differences enables researchers to improve
their study design and to clearly disentangle alterations
found in patients. Thus, the study of hemispheric
asymmetries in the amygdala allows to further unravel
disorder-specific neuronal implications and can help
advance treatment options. In the talk, | will provide an
integrated overview of existing basic and clinical findings
regarding amygdala asymmetries in structure, connections,
and functions.

Disclosure: Nothing to disclose.
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Focused Workshops

Saturday, July 01 2023
Dementia prevention and brain health

FWO01_1

Dementia risk profiling and
communication in persons with no
cognitive impairment

G.B. Frisoni

Department of Psychiatry, Geneva University Hospitals,
Geneva, Switzerland

FWO01_2

Personalised dementia risk reduction

N. Villain
Department of Neurology, Pitié-Salpétriere Hospital, Paris,
France

FWO01_3

Interventions for cognitive enhancement

M. Kivipelto
Clinical Geriatrics, Karolinska Institute, Solna, Sweden

© 2023 EAN
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Optimising the use of digital health
technologies and telemedicine

FWO02_01

Optimising the use of digital health
technologies, telemedicine and wearables
in clinical practice and disease monitoring

S, Sacconi

CHU de Nice - Hopital Pasteur Centre de Référence des
Maladies Neuro-Musculaire, SLA Nice France Service de
Neurologie, Hopital Pasteur, Nice, France

FW02_2

Using digital solutions to transform the
delivery of clinical trials and research

S. Beniczky
Aarhus University Hospital and Danish Epilepsy Centre,
Aarhus, Denmark

Digital technology, wearable devices and use of artificial
intelligence has revolutionized our way of life. Their
application in medicine is increasing and potentially can
change radically our practice. This lecture will highlight the
implications of these technologies on clinical trials and
clinical research, with special emphasis and with examples
from monitoring seizures, choosing optimal antiseizure
medication and analyzing electroencephalography.
Disclosure: Nothing to disclose.

FW02_03

Implementing digital technologies: how
do we avoid widening health inequalities

E. Moro

Division of Neurology, Deparment of Psychiatry and
Neurological Rehabilitation, CHU Grenoble, Grenoble,
France
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Diagnosis and management of patients
after the first seizure

FWO03_1

Clinical management of patients with a
first seizure - seizures, mimics,
chameleon

M. Seeck
Department of Neurology, Hopitaux Universitaires de
Geneve-HUG, Geneva, Switzerland

FW03_2

Imaging after a first seizure - structural
lesions and beyond

F. Pizzini
Dept. of Department of Engineering for Innovation
Medicine, Verona University, Verona, Italy

The clinical use of MRI in patients with epilepsy is very
heterogeneous in Europe and worldwide. Therefore,
recommendations have been discussed that address these
main questions: when MRI should be performed (1), what
is the optimal protocol to be applied (2), and how to evaluate
the images (3)? Based on these considerations and the
classification of seizures and epilepsy syndromes, the
following answers can be proposed: (1) a. Every focal
seizure -with or without consciousness-, with or without
bilateral tonic-clonic evolution, needs radiological
investigation, except for some self-limiting childhood
seizures. b. Generalized seizure: Imaging can be indicated
depending on the clinical taxonomy and on seizure onset
and clinical phenotype c. Seizures with Unknown Onset
requires Imaging. (2) Neuroimaging Task Force identified a
minimum requirements for an MRI epilepsy protocol
(HARDNESS). These indications are increasingly used in
clinical routine, but, in highly specialized centers and
research, the goal should also be to identify possible causes
of epilepsies yet unknown to imaging, applying advanced
functional and structural acquisition and multimodal
analysis. (3) Image interpretation depends on the
radiologist’s expertise and access to electroclinical
information through close collaboration with the requesting
physician. Thus, radiological evaluation consists of visual
recognition of structural brain abnormalities. But in 30%-
50% of histology-positive cases visual inspection does not
lead to a diagnosis with a sufficient degree of confidence or
is not relevant. Therefore, increasing use of quantitative
morphometric analysis software to support visual
assessment should be encouraged to improve lesion
identification. Acknowledgments. L.G. Bongiovanni and F.
Darra.

Disclosure: Nothing to disclose.
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FW03_3

EEG and MEG after a first seizure

S. Rampp
Department of Neurosurgery, University Hospital Erlangen,
Erlangen, Germany

After a first unprovoked seizure, electroencephalography
(EEG) contributes to differential diagnosis. Furthermore, it
supports estimation of the recurrence risk, impacting the
decision on anti-seizure medication (ASM) as well as on
further diagnosis and treatment. With magnetoencephalo-
graphy (MEG) and high-density EEG (HD-EEG), highly
sensitive techniques are available. Combined with
sophisticated signal analysis methods, such as source
imaging and network analysis, they may offer novel tools
for early diagnosis of epilepsy. The presentation will
summarize current evidence on the use of EEG after a first
seizure and explore the potential benefits of MEG/HD-EEG
and novel analysis approaches in this setting.

Disclosure: Nothing to disclose.
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The present and future value of body
and brain autopsy in central nervous
system diseases of the XXI Century

FW04_1

New findings provided by body and brain
autopsy of 700 stroke patients with and
without thrombolysis

L. Csiba
Department of Neurology, Debrecen University, Debrecen,
Hungary

FWO04_2

Contribution of full body autopsy to the
understanding of neurodegenerative
diseases

1. Alafuzoff
Institution of Immunology, Genetics and Pathology, Uppsala
University Hospital, Uppsala, Sweden

Population based studies have indicated that cardiovascular
disease (CVD), diabetes mellitus (DM), metabolic
syndrome are associated with increased incidence of
cognitive impairment and with Alzheimer’s disease (AD).
It has also been reported that hypertension, heart disease,
dyslipedimia and DM are associated with vascular
dementia/vascular cognitive impairment but not with AD.
One caveat regarding these statements is that all alterations
listed above are aging related. Neuropathologically AD is
defined as a disease with ADNC, i.e., B-amyloid (AB) and
hyperphosphorylated tau (HP-T) in the brain. Many subjects
with a clinical phenotype of AD display at a neuro-
pathological assessment not only ADNC but as well
concomitant phosphorylated transactive DNA binding
protein 43 (TDP43), phosphorylated a-synuclein (aS) or
cerebrovascular lesions. Based on the complexity of brain
alterations it is difficult, if not impossible to reliably assess
the impact of various systemic diseases on the brain
pathology. One approach to assess an association between
systemic diseases and brain pathology is to investigate all
organs of interest at the end stage. Postmortem assessment
of the brain pathology can reliably be carried out due to
standardized techniques and assessment strategies (extent
of ADNC, oS and pTDP43) and combine this with a
standardized assessment of pathology seen in vessels, heart,
kidneys, pancreas and liver. This strategy is however
negatively influenced by the low number of autopsies (2 -
20% in Europe) and even lower number of neuropathological
assessments (0.3% in Sweden). In this presentation some
data following the latter strategy are presented.
Disclosure: Nothing to disclose.

FWO04_3

Contribution of digital neuropathology to
study archival brain tissue on neurological
conditions

G. Kovacs
University of Toronto and University Health Network,
Toronto, Canada

Digital neuropathology includes computer-based
morphometric evaluation of different markers in brain
tissue. Archival brain collections mostly include formalin
fixed paraffin embedded tissue blocks also samples still in
formalin fixatives. Archival tissue sample collections
include disease that are not collected in the recent years,
such as untreated cerebrovascular or neurodegenerative
diseases, neuroinfections, or rare neurometabolic
conditions. Deep frozen tissue samples can be used for
various biochemical, transcriptomic, and genomic studies,
however, the storage conditions should be kept in mind
because these can alter the quality of the evaluations. The
following methods can be used in archival tissue samples:
i) immunohistochemistry with morphometric, eventually
artificial intelligence-based, evaluation of pathological
disease associated proteins including a three-dimensional
approach to understand spatial distribution of markers that
are the target of research interest; ii) RNAscope and similar
methods can be used to detect RNA molecules on a tissue
and cell-based fashion; and iii) spatial transcriptomics/
proteomics. All these methods require preserved quality of
RNA and DNA,; however, fortunately, paraffin embedded
tissue blocks can preserve these for an extended time in
contrast to tissue samples stored in formalin for many years.
Samples that are in formalin can be used for postmortem
neuroimaging and basic  histochemical and
immunohistochemical methods to compare tissue
alterations. Finally, recent developments show that
misfolded protein seeding assays used to detect disease-
associated conformers of neurodegenerative disease related
proteins can be applied in paraffin embedded tissue blocks.
In summary, archival tissue is a valuable source for research
but expertise is needed to coordinate these examinations.
Disclosure: Nothing to disclose.
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EAN/WMS: Current treatment of
immune-mediated neuromuscular
disorders

FWO05_1

Therapeutic approaches in inflammatory
myopathies
M. De Visser

Department of Neurology, Academic Medical Centre
Amsterdam, Amsterdam, the Netherlands

FWO05_2

Cancer related immune-mediated
neuromuscular disorders

C. Paradas

Neuromuscular Disorders Unit, Hospital Universitario
Virgen del Rocio/Biomedicine Institute of Sevilla, Sevilla,
Spain

Immune-related neuromuscular events (irNEs) may occur
in cancer patients as per se, as paraneoplastic syndrome, or
as adverse effect associated with immune checkpoint
inhibitors (ICI), even ICI may trigger or exacerbate an auto-
immune paraneoplastic syndrome. irNEs associated to ICI
tend to present early after treatment onset and include
peripheral nerve, neuromuscular junction and muscular
involvement, as paraneoplastic syndromes. Many cases
present mixed syndromes, sometimes coexisting central and
peripheral nervous system involvement. In this scenario, the
differential diagnosis is crucial to treat and manage both the
neuromuscular disorder and the cancer. Neuromuscular
autoantibody profiles may serve as a marker to diagnose
and predict life-threatening ICl-induced irNEs.
Transcriptomic profiling may help offering essential clues
to improve the treatment of these patients, as the activation
of type 1 and 2 interferon pathway found in ICI induced-
myositis depending on specific pathology features. The
recent generation of genetic mouse model that recapitulates
the clinical pathology of these entities also supports
mechanism-based therapeutic interventions. Taking
altogether, the multidisciplinary management of these
patients, including neurologist in the care teams, is clearly
recommended.

Disclosure: Nothing to disclose.
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FWO05_3

Novel treatments in myasthenia gravis

K. Claeys
Department of Neurology, University Hospitals Leuven,
Leuven, Belgium
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EAN/EFAS: Neurogenic autonomic
dysfunction: A red flag, life
threatening, or the missing link?

FWO06_1

Orthostatic hypotension in
polyneuropathy: The missing link to an
alpha-synucleinopathy?

A. Terkelsen

Department of Neurology, Aarhus University, Aarhus,
Denmark

Readily available screening tests as well as specialized
neurophysiological tests and nuclear imaging suited to
specify neurogenic autonomic dysfunction and small fiber
polyneuropathy shall be presented. Cardiac [123I]
metaiodo-benzyl-guanidine (MIBG) scintigraphy image the
sympathetic innervation of the heart and detects autonomic
denervation in both diabetes and prodromal alfa-
synucleinopathies. The workshop will show that patients
with peripheral neuropathy and orthostatic hypotension or
reversed blood pressure dipping pattern commonly have
widespread autonomic dysfunction and abnormal cardiac
MIBG scintigraphy and with this a possible undetected alfa-
synucleinopathy.

Disclosure: Astrid Juhl Terkelsen participated in a clinical
study supported by Sanofi-Genzyme and Alnylam Pharma-
ceuticals. Consultation for: Alnylam Pharmaceuticals,
Akcea Therapeutics, Pfizer.

FW06_2

Life threatening, though different
autonomic dysfunction in diabetes and
Guillan-Barrée Syndrome (GBS)

M. Hilz

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

Autonomic dysfunction (AD) is common among patients
with Guillain-Barré-Syndrome (GBS) or diabetic patients.
Particularly cardiovascular AD contributes to poor
prognosis and increased risk of mortality. In GBS, AD is
common among patients needing mechanical ventilation.
However, there is no clear association between AD and
muscle weakness; AD can manifest during GBS-onset or
-recovery. AD is life-threatening due to unpredictable shifts
between sympathetic and parasympathetic hypo- and
hyperactivity triggering bouts of tachyarrhythmias and
bradyarrhythmia, arterial hypertension, and hypotension.
Asystole may be induced by interventions such as tracheal
suction. Baroreflex dysfunction may cause persistent
arterial hypertension and hypotension, rapid blood pressure
changes, and orthostatic hypotension (OH). Sudomotor
dysfunction is often patchy with hyperhidrotic and
anhidrotic skin areas. Bladder and gastrointestinal
dysfunction may cause urine retention, diarrhea,
constipation, or paralytic ileus. GBS patients routinely need
autonomic testing and may require cardiac pacing. Long
half-life cardiovascular drugs should be avoided. In
diabetes, autonomic dysfunction afflicts all organs causing
myriad symptoms. Erectile dysfunction is common and a
premonitory sign of cardiovascular AD. Cardiovascular AD
portends high mortality rates. Initial tachycardia due to
cardiovagal impairment, later orthostatic hypotension,
gastrointestinal, genitourinary dysfunction, stocking-like
hypo- and anhidrosis, trophic skin changes, pupillomotor
dysfunction with early miosis, chronic foot ulcers,
osteomyelitis, painless myocardial infarctions,
chemoreceptor dysfunction and sleep apnea, hypoglycemia
unawareness are only some of many disease manifestations.
Of note, rapid glycemic overcorrection often causes
iatrogenic painful small fiber neuropathy and prominent
autonomic dysfunction. Early treatment with glycemic
control and lifestyle changes is essential to halt or slow
disease progression.

Disclosure: | received lecturing honoraria and travel
support from Sanofi and Amicus Therapeutics, and
consultancy fees from Sanofi and Pfizer. | have not received
any support related to my presentation at EAN 2023.
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FWO06_3

Autonomic dysfunction as a red flag for
underlying autoimmune or paraneoplastic
conditions

A. Fanciulli
Department of Neurology, Innsbruck Medical University,
Innsbruck, Austria
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Artificial intelligence: Advances and
applications in neuro-oncology

FWO7_1

PET/MRI radiomics in neuro-oncology

N. Galldiks
Deptartment of Neurology, University Hospital Cologne,
Cologne, Germany

Since neuroimaging is integral and decisive for the
management of patients with gliomas and brain metastases,
the main part of this presentation is focused on novel
developments in this field. In particular, recent imaging
developments suggest that artificial intelligence (Al) /
radiomics has a great potential to provide novel imaging
biomarkers that could be helpful in the field of Neuro-
Oncology. With high-throughput computing, it is now
possible to rapidly extract innumerable quantitative features
from standard-of-care tomographic images (usually MRI as
well as PET). The conversion of digital medical images into
diverse data, a process that is known as radiomics, is
motivated by the concept that biomedical images contain
information that can be applied within the clinical decision
process in order to improve diagnostic, prognostic, and
predictive accuracy.

Disclosure: Norbert Galldiks received honoraria for
lectures from Blue Earth Diagnostics and for advisory board
participation from Telix Pharmaceuticals.

FWO07_2

Issues in connectomics: impact of low
grade gliomas in normal brain functions

H. Duffau
Department of Neurosurgery, University Medical Center,
Montpellier, France

Body: In the traditional literature, brain processing was
thought in a localisationist framework, in which one given
function was sustained by a discrete cortical area, with a
similar organization across individuals. However, this static
view of cerebral functioning does not explain postlesional
recovery. Here, the goal is to revisit this classical modular
and inflexible model by evolving towards a dynamic
organization of neural circuits, which enables adaptive
phenomena. In addition to anatomic dissection in specimen,
serial mappings performed in patients who underwent
awake surgery for low-grade glioma provided new insights
into the brain anatomo-functional architecture. They
evidenced a network distribution and resulted in the
reappraisal of neural foundations underpinning movement,
language, executive and emotional functions. Moreover,
combination of neuropsychological assessments and
functional neuroimaging before and after operation(s)
demonstrated that massive resections of “critical” regions
were feasible without eliciting permanent neurological
deficits, thanks to neural reconfiguration mechanisms.
These findings on brain connectome challenge the outdated
localisationist view and lead to an alternative meta-
networking theory, in which complex behaviors arise from
the spatiotemporal integration of distributed cortico-
subcortical networks subserving conation and cognition.
Constant circuit interactions result in a perpetual succession
of new neural equilibrium states, explaining interindividual
behavioral variability and neuroplastic phenomena. A meta-
networking organization underlies the uniquely human
propensity to learn news abilities and enables functional
compensation in brain-damaged patients. The implications
of this original neuroanatomical model are discussed in
fundamental neurosciences and in clinical neuro-oncology,
especially in surgery for low-grade glioma, with an
optimization of survival and quality of life.

Disclosure: Nothing to disclose.
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FWO07_3

Relevance of artificial intelligence to brain
tumour management

R. Soffietti
Div. Neuro-Oncolgy, Department of Neuroscience, University
of Turin, Turin, Italy

Purpose of review is to discuss recent applications of
artificial intelligence within the field of neuro-oncology and
highlight emerging challenges in integrating artificial
intelligence within clinical practice. In the field of image
analysis, artificial intelligence has shown promise in aiding
clinicians with incorporating an increasing amount of data
in genomics, detection, diagnosis, classification, risk
stratification, prognosis, and treatment response. Avrtificial
intelligence has also been applied in epigenetics, pathology,
and natural language processing. Although nascent,
applications of artificial intelligence within neuro-oncology
show significant promise. Artificial intelligence algorithms
will likely improve our understanding of brain tumors and
help drive future innovations in neuro-oncology.
Disclosure: Nothing to disclose.
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Sunday, July 02 2023

EAN/MDS-ES: Early/prodromal
detection and risk stratification in
Parkinson‘s disease and dementia with
Lewy bodies

FW08_1

Insight from genetics

C. Klein
Institute of Neurogenetics, University of Lilbeck, Liibeck,
Germany

FW08_2

Insight from imaging

I. Rektorova
Department of Neurology, Mararyk University, Brno
Teaching Hospital Svata Anna, Brno, Czech Republic

FW08_3

Insight from fluid biomarkers

W. Meissner
Service de neurologie - maladies neurodégénératives,
Hopital Pellegrin, CHU de Bordeaux, Bordeaux, France
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Management of epilepsy before, during
and after pregnancy: An evidence-
based update

FW09_1

Women with epilepsy: What to do about
contraception and folic acid
supplements?

M. Bjork
Department of Neurology, Haukeland University Hospital,
Bergen, Norway

FW09_2

New antiseizure medications and
pregnancy: Which drug to choose and
dose titration during and after pregnancy?

T. Tomson
Department of Clinical Neuroscience, Karolinska Institute,
Karolinska University Hospital, Stockholm, Sweden

The challenge in treatment of epilepsy during pregnancy is
to balance the teratogenic risks with antiseizure medications
(ASMs) against maternal and fetal risks associated with
maternal seizures. The aim is to maintain seizure freedom
with minimized exposure to potentially teratogenic drugs.
Exposure to some first generation ASMs, in particular
valproate, is associated with increased risks of
malformations as well as adverse developmental outcomes
to the extent that valproate is contraindicated in pregnancy.
Among second generation ASMs, lamotrigine and
levetiracetam appear to be comparatively safe with regard
to teratogenic effects, whereas topiramate seems to have
teratogenic risks similar to valproate. Data on other second
or third generation ASMs are too limited to draw any firm
conclusions regarding safety of use during pregnancy. The
selection of ASMs for women that may become pregnant
and the use of these ASMs during pregnancy is further
complicated by the fact that pregnancy can affect maternal
serum concentrations of ASMs thereby reducing their
effectiveness. These pharmacokinetic (PK) effects of
pregnancy vary between ASMs, and have been shown to be
pronounced for many second generation drugs including
lamotrigine, levetiracetam, zonisamide, topiramate, and
lacosamide, more so than with some older ASMs such as
carbamazepine. Being unpredictable, the PK changes
complicate the treatment during pregnancy. Drug level
monitoring can be used as a tool to facilitate dose
adjustments. We will discuss how the current knowledge
and lack of knowledge regarding teratogenic risks with
newer ASMs as well as PK changes can affect ASM
selection and the practical management.

Disclosure: Nothing to disclose.
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FW09_3

Lactation and Antiseizure medications:
Yes or no?

B. Nucera
Department of Neurology, Franz Tappeiner Hospital
Merano, Merano, Italy

The benefits of breastfeeding are widely documented and
acknowledged. Although recent position papers and
guidelines recommend women with epilepsy (WWE) to
breastfeed and highlight the benefits of breastfeeding, only
42% of WWE breastfeed at 3 months. Several factors
contribute to the discontinuation of breastfeeding, but the
most important is the mistaken belief that antiseizure
medications (ASMs) taken by the mother are transferred to
the baby through breastmilk and can cause adverse effects.
ASMs can be detected at various concentrations in plasma
or serum samples of infants who were exposed via
breastmilk. Several methods are described in the literature
for calculating the infant’s exposure to maternal drugs taken
during breastfeeding and among these, the milk/plasma
ratio (M/P ratio) is certainly the best known. However, in
clinical practice, these methods may not be readily available
and, in general, there are limited data on the safety of
breastfeeding, based on clinical experience, case reports
and series or observational studies. Most of them evaluated
concentrations of lamotrigine in breastmilk and in serum of
both mothers and their infants in the first month after
delivery, other studies were conducted to quantify
concentrations of levetiracetam and topiramate in biological
fluids of breastfeeding WWE and their infants.
Unfortunately, data on excretion in human breast milk and
the effects of infant exposure to breastfeeding are, however,
very limited. In addition, there are also very few data on the
possible effect that drugs taken during breastfeeding may
have on the child’s neuro-cognitive development.
Disclosure: Nothing to disclose.
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EAN/ECTRIMS: Silent disease
activity in MS: How to measure, which
relevance

FW10_1

The clinical perspective

L. Kappos

Research Center Clinical Neuroimmunology and
Neuroscience Basel, University Hospital and University of
Basel, Basel, Switzerland

The current classification of disease courses relies on the
premise that relapsing disease is characterized by periods
between relapses that are free of worsening whilst
progressive disease presents with a more or less steep
continuous decline of neurological functions. In the last
years evidence from different fields (neuropathology,
neuroimaging, biomarker measurements in blood) and more
and more clinical observations suggests that progression
independent of relapse activity (PIRA, also called “silent
progression”) occurs across the full spectrum of MS
phenotypes and is the main driver of disability accrual, even
in early RR MS and CIS. The advancement in our ability to
detect PIRA was possible by the availability of
comprehensive and standardized longitudinal clinical
observations in large groups of pwMS and treatments that
effectively suppress or even completely abrogate relapse
activity — thus reducing the relapse “noise” that may
interfere with the detection of subtle signs of steady
progression. Accurate and sensitive detection of the features
of progression across the full spectrum of MS will be central
for further advance in daily management and the
development of new treatment options to better control
disability progression. We need to agree on unified
definitions of PIRA that should be based on the use of
standardized quantitative physician based assessments (e.g.
Neurostatus-eEDSS and Composite Measures like 9-HPT,
25fWT, SDMT) and — increasingly - patient administered
comprehensive digital biomarkers including active tasks,
passive monitoring and patient reported outcomes (PROs).
Disclosure: Nothing to disclose.

FW10_2
The imaging perspective
M. Rocca

Neuroimaging Research Unit, Division of Neuroscience,
IRCCS San Raffaele Scientific Institute, Milan, Italy

During the past few years, the notion that in patients with
multiple sclerosis (MS) there is a continuous and insidious
progression of clinical disability independent from acute
overt neurological attacks and the formation of active
lesions at MRI has significantly changed the approach to
these patients. There is the need to identify new measures
able to capture this silent activity to be applied not only in
the context of clinical trials, but also during daily life

clinical activity. This is fundamental not only to get closer
to the pathophysiological processes of MS, but also to be
able to define response to the many available disease-
modifying treatments. Due to its specificity towards the
heterogeneous pathological substrates of the disease and its
repeatidibility, MRI is a candidate tool to identify and
monitor these processes. During this workshop, the main
putative MRI biomarkers of silent disease activity will be
presented. These will include not only novel lesional
markers (i.e., slowly expanding lesions, paramagnetic rim
lesions), but also measures classically associated with
longlasting MS and neurodegeneration (atrophy of the deep
gray matter, cortical gray matter and spinal cord), which
offer the unique capability to identify patients with a steeper
evolution towards a more severe form of the disease.
Adavantages and disadvantages of available measures will
be presented and the feasibility of their use in a clinical
scenario will be discussed. The ultimate goal will be to
make clinicians more confident with the interpreation of
these measures to guide their future implamentation in the
clinic.

Disclosure: M.A. Rocca received consulting fees from
Biogen, Bristol Myers Squibb, Eli Lilly, Janssen, Roche;
and speaker honoraria from AstraZaneca, Biogen, Bristol
Myers Squibb, Bromatech, Celgene, Genzyme, Horizon
Therapeutics Italy, Merck Serono SpA, Novartis, Roche,
Sanofi and Teva. She receives research support from the MS
Society of Canada, the Italian Ministry of Health, and
Fondazione Italiana Sclerosi Multipla. She is Associate
Editor for Multiple Sclerosis and Related Disorders.

FW10_3

Moving from clinical trials to real-life

J. Sastre-Garriga
MS Center of Catalonia, Hospital General de la Vall
d’Hebron, Barcelona, Spain
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Recent developments in acute
reperfusion therapies

FW11_1

Recent developments of intravenous
thrombolysis

D. Aguiar de Sousa
Lisbon Central University Hospital, Faculdade de Medicina
da Universidade de Lisboa, Lisbon, Portugal

Intravenous thrombolysis (IVT) is a critical treatment for
acute ischemic stroke. IVT with alteplase has been the
standard treatment for acute ischemic stroke for over two
decades but its use is limited by a narrow therapeutic
window and concerns about hemorrhagic transformation.
Over the past years, several new developments in IVT have
emerged that may improve patient outcomes. Advanced
imaging techniques, such as CT perfusion and MRI, can
identify patients who are likely to benefit from IVT beyond
the standard time window. Tenecteplase, a genetically
modified version of alteplase with higher fibrin specificity
and longer half-life, is a promising development that has
shown non-inferiority to alteplase in terms of safety and
efficacy. Additionally, efforts are being made to improve
access to IVT, particularly in rural and underserved areas,
through telestroke and mobile stroke units. This lecture
aims to provide attendees with an understanding of the
latest advances in thrombolysis treatment and how they can
be applied to improve patient care. By utilizing these new
developments in IVT, such as tenecteplase, advanced
imaging techniques, and innovative approaches to care
delivery, we can potentially improve outcomes for patients
with acute ischemic stroke.

Disclosure: Nothing to disclose.

FW11_2

Recent developments of mechanical
thrombectomy

U. Fischer
Department of Neurology, University of Basel, Inselspital,
Basel, Switzerland

FW11_3

Bridging therapy vs direct mechanical
thrombectomy

G. Turc
Department of Neurology, GHU Paris Psychiatrie et
Neurosciences, Paris, France
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Artificial intelligence: Advances and
applications in neurology

FW12_1

Brain network‘s structure and function: A
paradigm shift?

R. Wiest

Institute of Diagnostic and Interventional Neuroradiology,

Neurocenter Inselspital, University of Bern, Bern,
Switzerland

An important objective of neuroimaging research is to
identify biomarkers that assist the diagnosis of brain
disorders and monitor disease progression. The presentation
will provide an overview of recent advances of Al
applications in neuroimaging, encompassing five distinct
topics: (i) implementation of fast and reliable brain
morphometry in clinical routine, (ii) implementation of
decision support systems to identify deviations from
normative data, (iii) network based image analysis of
cerebral blood flow and volume, (iv) analysis of structural
covariance networks and v) applications of Al-guided
functional imaging.

Brain morphometry quantifies the shape of the brain and its
substructures and enables quantitative analysis of patient
data and controls, enriching the variety of accessible image
based information. Recent advances in algorithm
development enable acceleration of data processing.
Synthetic data analysis demonstrated advantages of deep
learning based approaches in high-throughput analysis of
large-scale structural brain networks.

Deep learning based segmentation and radiomic shape
analysis enables user-independent lesion classification by
neurologists and demonstrates gains in accuracy and inter-
rater agreement in clinical research and routine. Structural
covariance network analysis enables the detection of
distinct patterns of cortical thinning and identification of
global network properties at a group-level. In functional
imaging, applications for perfusion imaging and BOLD
fMRI enable standardized analysis of regional and global
hemodynamic dysfunction. The presentation will discuss
potential clinical applications in epilepsy, neurodegenerative
disorders and stroke recovery. It will further address the
susceptibility of Al to biases in data quality and variation.
Disclosure: Nothing to disclose.

FW12_2

Al and protein structure and function in
neurological disease: Relevance to
disease management

T.E Outeiro
Department of Experimental Neurodegeneration, University
Medical Center Géttingen, Géttingen, Germany

FW12_3

Al and neuro-stimulation devices and
protocols: What have we learned?

P. Limousin
Department of Neurology, National Hospital for Neurology
and Neurosurgery, London, UK
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Monday, July 03 2023
EAN/MDS-ES: Pediatric syndromes
with movement disorders and epilepsy

FW13_1

Clinical approach of movement disorders
and epilepsy in children

G. Zorzi

Neuropsichiatria Infantile - Disordini del Movimento.
Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan,
Italy

Movement disorders (MDs) and epilepsy comprise a large
number of conditions with onset in childhood, characterised
by the co-occurrence of MDs and epilepsy as a core feature.
These conditions range from isolated epilepsy and
movement to complex phenotypes in which epilepsy,
movement disorder and other neurological and non-
neurological features are associated. In recent years, next-
generation sequencing technologies have contributed to the
discovery of new causative genes, but have also shown that
similar phenotypes can be associated with different
causative genes and that the same gene alteration can cause
different phenotypes. In addition, a significant proportion of
patients remain without a genetic diagnosis. In patients with
movement disorders and epilepsy, the phenomenology of
the MD may be hyperkinetic or hypokinetic with a chronic
or paroxysmal occurrence , or both. Epilepsy may be
generalised or focal and may range from isolated seizures to
developmental/epileptic encephalopathies. However, there
are some syndromic associations that are seen more
frequently and that are important to recognise because may
be of diagnostic value or treatable We will discuss the
clinical approach to patients with movement disorders and
epilepsy, proposing a clinical reasoning scheme that will
help in orienting the diagnosis.

Disclosure: Nothing to disclose.
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FW13_2

Diagnostic workup and differential
diagnosis of disorders presenting with
movement disorders/Epilepsy in
childhood

M. Kurian
Developmental Neurosciences Department, UCL
GOslInstitute of Child Health, UCL, London, UK

FW13_3

Medical and surgical treatment

M. Carecchio
Department of Neuroscience, University of Padua, Padua,
Italy
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EAN/ESOQ: Is it just a mini-stroke?

FW14_1

TIA symptoms and risk of stroke

P. Rothwell
Department of Neurosciences, John Radcliffe Hospital
Oxford, Oxford, UK

FW14_2

Is it just a mini-stroke?

H. Christensen

Bispebjerg Hospital & University of Copenhagen,
Copenhagen, Denmark

25 years ago, TIA symptoms were considered innocent and
did not lead to vascular work up or secondary prevention in
clinical practice. Presently, the urgency of TIA is well
recognized by all professionals working in neurology.
Diagnosis of TIA, however, remains based on patient
history including duration of symptoms below 24 hours,
some use support from instruments like the ABCD2 score,
which predicts risk of a recurrent event. The uncertainty of
a clinical TIA diagnosis is high also amongst experienced
neurologist as this is depending solely on the patients report
and sometimes quite elusive symptoms. MRI (DW1) allows
for identifying the acute ischemic lesion in TIA with a high
diagnostic certainty and the increasing access to MRI now
allows for using this modality in TIA work up in many
European many countries. Existing recommendations on
management of TIA are however based on a clinically
identified TIA-population. This talk will discuss cons, pros,
and caveats of a tissue-based diagnosis of TIA.
Disclosure: Nothing to disclose.

FW14_3

Cognitive deficits after TIA or minor
stroke

T. Quinn

School of Cardiovascular & Metabolic Health, University of
Glasgow, Glasgow, UK

The syndrome of transient ischaemic attack (TIA), by
definition, should not be associated with longer term effects.
However, an increasing body of research suggests that TIA
is not as benign a diagnosis as previously suggested. This
may be especially true for neurocognitive issues, the so
called ‘hidden deficits” of cerebrovascular disease. In this
session, we will assess the epidemiology of neurocognitive
deficits following TIA. Underlying mechanisms will be
explored, including the importance of shared risk factors
and appreciating the bi-directional relationship between
neurocognitive disorders and cerebrovascular disease.
Finally, the implications for clinical pathways will be
discussed making reference to novel services for follow-up
of TIA and minor stroke.

Disclosure: Nothing to disclose.
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EAN/EFIC: Difficult-to-treat
neuropathic pain patients. How to use
third-line drugs and cannabinoids

FW15_1
Opioids in patients with neuropathic pain
'W. Héuser

Department of Internal Medicine, Klinikum Saarbriicken,
Saarbricken, Germany

Background: Systematic reviews have come to different
conclusions on the efficacy and safety of on opioids for
chronic neuropathic pain. Evidence-based guidelines on the
management of neuropathic pain have come to different
recommendations for opioids ranging from third line
treatment options to negative recommendations.

Methods: In my lecture, | will explore potential reasons for
these discrepancies such as the definition of opioids, the
types of studies analysed and the methods to balance risks
and harms.

Results: | will discuss systematic reviews of my working
group in detail. The systematic review with placebo-
controlled studies included 16 trials with 2,199 participants.
Study duration ranged between 4 and 12 weeks. Some
opioids (buprenorphine, morphine, oxycodone, tramadol,
tapentadol) provided substantial pain relief compared to
placebo in postherpetic neuralgia and peripheral
neuropathies of different aetiologies for 4-12 weeks. There
are two head-to- head comparisons of opioids versus first-
line medications for neuropathic pain available. Morphine
was compared antidepressants (nortriptyline or desipramine)
in lumbar root and postherpetic neuralgia pain (one study
each) and to the anticonvulsant gabapentin in post-zoster
neuralgia and diabetic neuropathy pain (one study each)
(total 563 participants). There were no statistically
significant differences between opioids compared to
antidepressants and anticonvulsants in reduction of pain and
disability and drop out rate due to adverse events.
Conclusions: It is not justified from a statistical point of
view to prefer antidepressants or anticonvulsants over
opioids in the management of chronic neuropathic pain.
Disclosure: 1 have no financial conflicts of interest to
declare. I was the author of systematic reviews on opioids
for chronic non-cancer pain conditions and was head of the
position paper of the European Pain Federation on opioids
for the management of chronic non-cancer pain

FW15_2

Cannabis-based medicine. Current
evidence and clinician-based indications
in patients with neuropathic pain

E. Eisenberg
Faculty of Medicine, Technion — Israel Institute of
Technology, Haifa, Israel
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FW15_3

Botulinum Toxin in patients with
neuropathic pain

N. Attal
Department of Pain Treatment, Hopital Ambroise Paré,
Boulogne-Billancourt, France

The beneficial effect of BTX-A in muscle disorders results
from the blockade of presynaptic nerve terminals releasing
acetylcholine. However, early in the use of BTX-A for
dystonia, authors had noticed that pain relief preceded
muscle decontraction and exceeded what would be expected
solely as a consequence of muscle relaxation. These
findings suggested that BTX-A might have analgesic
properties independently of its myorelaxant action. The
sustained effects for up to 3 months of one or 2 repeated
administrations of botulinum toxin A (100 to 300 U)
injected ID or SC into the painful area were further reported
in neuropathic pain by several independent teams (1),
although 2 upublished trials were negative. The efficacy of
BTX-A may be related to central mechanisms through
retrograde axonal transport. BTX-A is now recommended
generally as second or third line for peripheral neuropathic
pain (2), but has no approval for use. This presentation will
provide with an overview of the use, clinical studies and
recent meta-analyses regarding BTX-A in neuropathic pain
including trigeminal neuralgia, and show how to predict its
efficacy by the use of specific questionnaires (3) (1) Attal
N, de Andrade DC, Adam F et al. Lancet Neurol. 2016 ;15
:555-65. (2) Moisset X, Bouhassira D, Avez Couturier J et
al. Rev Neurol (Paris). 2020;176 :325-352 (3) Bouhassira
D, Branders S, Attal N, et al. Pain. 2021 ;162 :1038-1046.
Disclosure: The author has received honoraria from Merz
regarding potential development of BTX-A in neuropathic
pain, and from Pfizer, Grunenthal, Novartis, Upsa, Biogen
over the past 36 months outside the submitted work.
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Artificial Intelligence: Real world
applications in neurology — from
knowledge-based systems to deep
learning

FW16_1

Generating trust in Al: Prerequisites for
clinical use

R. McKinley
Department of Neuroradiology, Inselspital, Bern,
Switzerland

FW16_2

Decision support with Al: Real world
applications in acute neurology

S. Wegener
Department of Neurology, University Hospital Zurich,
Zurich, Switzerland

FW16_3

Disease monitoring with Al: What, when
and how?

S. Auger
Department of Neurology, Imperial College London, London,
UK

There is certainly an opportunity for recent advancements
in machine learning and other technologies to transform
certain areas of clinical practice in neurology. Clinicians
could learn important insights into the needs of their
patients, with objective and pragmatic measures supporting
them to provide more responsive treatment decisions. Fine-
grained monitoring has also revealed valuable, novel
insights into our understanding of neurological disease. The
full potential of these technological advances is far from
being realised though. I will provide some examples where
Al systems could offer meaningful impact for patients and
those caring for them; as well as outlining some of the
current limitations of Al systems and barriers which need
to be overcome for their successful implementation in
routine clinical practice.

Disclosure: Salary/grant support from a National Institute
for Health and Care Research Academic Clinical
Fellowship.
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A new era of migraine treatment:
What is right for our patients?

FWA17_1

Place of CGRP targeting treatments in
migraine prevention

S. Sacco
Clinical Neurology Research Unit, University of L’Aquila,
L’Aquila, Italy

FW17_2

Place of non-invasive neuro-stimulation in
migraine treatment

G. Lambru
Guy’s and St Thomas’ Hospital NHS Foundation Trust,
London, UK
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FW17_3

Spotlight on treating rare migraine
syndromes

1. De Boer
Department of Neurology, Leiden University Medical Center,
Leiden, The Netherlands

Migraine has a strong genetic component and often has a
polygenic complex inheritance pattern. In the minority of
patients their migraine attacks are caused by a single DNA
mutation. It is important that neurologists recognize and
address rare migraine disorders, as often a different
approach is needed for diagnosing, treating and counseling
these patients compared with common migraine patients. In
autosomal dominant familial or sporadic hemiplegic
migraine a pathogenic mutation in CACNA1A, ATP1A2 or
SCN1A can cause the disease. In these patients, the auras
include motor weakness in addition to other symptoms of
migraine with aura. In patients with monogenic cerebral
small vessel diseases, including cerebral autosomal
dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL), retinal vasculopathy
with cerebral leukoencephalopathy and systemic
manifestations (RVCL-S), and Dutch-type cerebral amyloid
angiopathy (D-CAA), a high prevalence of migraine is also
observed. Due to the rarity of these conditions, no clinical
treatment trials are available. Thus, treatment is often based
on empirical data and personal experience of the treating
neurologist. Treatment choices need to take into account
specific risks and comorbidities associated with monogenic
migraine syndromes. Examples of this include risk of
ischemic events and psychiatric illnesses. While historically
some (acute) treatments might not be prescribed due to fear
of adverse events, extensive clinical experience has shown
that some of these treatments can be given safely.
Nonetheless, some compounds should be treated with
caution. By combining available evidence with expert
opinions, neurologist can be assisted in recognizing and
treating patients with monogenic migraine disorders.
Disclosure: Author has received grant support by the Dutch
Heart Foundation and the International Retinal Research
Foundation.
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Special Sessions

Saturday, July 01 2023
MDS-ES Basal Ganglia Club

SPS01_1

MDS-ES C. David Marsden Award Lecture

C. Trenkwalder
Department of Neurology, Paracelsus Elena Klinik, Kassel,
Germany

Isolated REM sleep behavior disorder (iRBD) is currently
the most specific prodromal feature of a-synuclein
pathology, which may manifest even a decade before motor
symptoms of Parkinson Disease (PD), Dementia with Lewy
Bodies (DLB) or Multiple System Atrophy (MSA) start.
Clinical RBD is characterized by dream enactement with
vocalizations, small jerky movements of the extremities up
to complex movements of the whole body with a risk of
injury. Assessment and diagnosing of iRBD with screening
questionnaires or history fail as affected people rarely
remember the nocturnal events and bedpartners’ descriptions
are crucial. The detailed scoring of a video-synchronized
polysomnography should include the detection of an
increased muscle tone of the chin (REM without atonia,
RWA\) recorded during REM sleep according to standardized
criteria (Frauscher et al Sleep 2012).

Since the early 2000 years, cohorts with iRBD subjects
were followed showing a phenoconversion to any
a-synucleinopathy of up to 80% within 18 years in a single
cohort (Schenck et al, 2013) and 73.5% within 12-year
follow-up in a multi-center approach (Postuma et al 2020).
Adding further non-motor features such as hyposmia,
autonomic symptoms, cognitive decline or biomarkers such
as DAT-scan or a-synuclein aggregation measures in CSF
or nasal mucosa increases the likelihood of detecting the
phenoconversion date, necessary to include people in future
clinical trials of neuroprotective therapies. In a recent multi-
center study it could be demonstrated, that phenoconverters
showed overall greater progression in motor, olfactory,
cognitive, and certain autonomic markers, compared to the
non-converters. (Joza et al 2023).

The prevalence of RBD in newly diagnosed PD patients is
about 25% (Mollenhauer et al 2013) with an increasing
percentage during the course of the disease, both for RWA
(Zimansyk et al 2021) and clinical RBD. Small motor
events in REM sleep (REM events, Sixel-Doering et al
2014) may introduce the very beginning of an o-synuclein
finally leading to a fully developed iRBD. During the
course of Parkinson disease further sleep features occur,
with sleep fragmentation, frequent periodic limb
movements, and in advanced stages the lack of sleep cycles

with increased wakefulness at night and daytime sleepiness,
finally the progression of the disease reveals the picture of
a severely disturbed brain health reflected in sleep both
polysomnographically and clinically.

Disclosure: Nothing to disclose.

SPS01_2

Dystonia Europe David Marsden Award
Lecture
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Sunday, July 02 2023
Save the date: Meet the new EAN
guidelines

SPS02_1

Guideline Production Group: Building a
better path for EAN guidelines

J. Costa
Department of Clinical Pharmacology, Faculdade de
Medicina Universidade de Lishoa, Lisbon, Portugal

SPS02_2

EAN guidelines for a precise diagnosis of
HyperCKemia

T. Kyriakides
Department of Basic and Clinical sciences, University
Nicosia, Nicosia, Cyprus
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SPS02_3

EAN guideline on the management of
amyotrophic lateral sclerosis in
collaboration with ERN Euro-NMD

P. Van Damme
Department of Neurology, University Hospital Gasthuisberg,
Leuven, Belgium

SPS02_4

EAN-EFAS-INUS: Management of
neurogenic lower urinary tract and sexual
dysfunction for the practicing neurologist

J. Panicker
Department of Uroneurology, The National Hosptial for
Neurology and Neurosurgery, London, UK
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Clinical Grand Round: Neurological
diseases do not learn neurology!

SPS03_1

Differential diagnosis of ataxia in a young
male patient: a long bumpy road

A. Papp, A. Kamondi
Department of Neurology, National Institute of Mental
Health, Neurology and Neurosurgery, Budapest, Hungary

A young waiter first complained about clumsiness when
serving his guests in his restaurant, and later he developed
severe gait ataxia. The road to the final diagnosis proved to
be longer and bumpier than it was expected at first.
Disclosure: Nothing to disclose.

SPS03_2

Acute onset of coma and nuchal rigidity
in a young male

I. Vastagh, J. Nadas, P. Golopencza
Department of Anesthesiology and Intensive Care, Bajcsy-
Zsilinszky Hospital Budapest, Budapest, Hungary

A 27-years-old male admitted (with history of Hashimoto-
thyroiditis) to the emergency department with fever, altered
mental state (GCS: 1-1-2), hypoglycemia and nuchal
rigidity. His SARS-COV-2 antigen test was positive.
Obvious clinical setting for a severe bacterial meningitis.
Beside the immediate starting of the empirical therapy,
some unexpected diagnostic results occurred. The final
diagnosis could be presented with a multidisciplinary
brainstorming.

Disclosure: We are inviting the dear collegues to think over
the presented case and step by step find out what the
possible cause could be.

SPS03_3

Extreme fatigue, coughing, unusual
headache but without fever

M. Kozak

Department of Neurology, Debrecen University, Debrecen,
Hungary

A 61-year old female patient complains about an acute onset
of coughing, dyspnoe, chest pain and fatigue. Pneumonia,
pulmonary embolism, myocardial infarct? The difficult
road to the final diagnosis and good outcome will be
presented.

Disclosure: Nothing to disclose.

SPS03_4

Subacute onset of dysphagia and diplopia

L. Olah, L. Csiba
Department of Neurology, University of Debrecen, Debrecen,
Hungary

A 70-year-old patient complained of dysphagia and
dysarthria, which developed over 3-4 days. On his first
examination, he had mild dysarthria and moderate
dysphagia, which was later accompanied by mild,
fluctuating diplopia. His consciousness was intact, he had
no fever, no paresis, and no complaints of headache. The
progression of symptoms and the examinations shed light
on a rare cause.

Disclosure: Nothing to disclose.
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Monday, July 03 2023
EAN/ESC: Brain & Heart interactions

SPS04_1

Cardiac interventions to protect brain
health

J. Kovac
Department of Cardiology, Glenfield Hospital, Leicester, UK

SPS04_2

The stroke-heart-syndrome

M. Endres

Klinik und Hochschulambulanz fiir Neurologie mit
Experimentelle Neurologie, Charité-Universitatsmedizin
Berlin, Berlin, Germany

After ischemic stroke, there is a significant burden of
cardiovascular complications, both in the acute and chronic
phase. Severe adverse cardiac events occur in 10% to 20%
of patients within the first few days after stroke and
comprise a continuum of cardiac changes ranging from
acute myocardial injury and coronary syndromes to heart
failure or arrhythmia. Recently, the term stroke-heart
syndrome was introduced to provide an integrated
conceptual framework that summarizes neurocardiogenic
mechanisms that lead to these cardiac events after stroke.
New findings from experimental and clinical studies have
further refined our understanding of the clinical
manifestations, pathophysiology, and potential long-term
consequences of the stroke-heart syndrome. Local cerebral
and systemic mediators, which mainly involve autonomic
dysfunction and increased inflammation, may lead to
altered cardiomyocyte metabolism, dysregulation of (tissue-
resident) leukocyte populations, and (micro-) vascular
changes. However, at the individual patient level, it remains
challenging to differentiate between comorbid
cardiovascular conditions and stroke-induced heart injury.
Therefore, further research activities led by joint teams of
basic and clinical researchers with backgrounds in both
cardiology and neurology are needed to identify the most
relevant therapeutic targets that can be tested in clinical
trials. (see Scheitz et al JAHA, 2022 and Scheitz et al.
Lancet Neurology. 2018)

Disclosure: Acknowledgements

M.E. received funding from DFG under Germany’s
Excellence Strategy — EXC-2049 - 390688087 ,
Collaborative Research Center ReTune TRR 295-
424778381, BMBF, DZNE, DZHK, EU, Corona
Foundation, and Fondation Leducq.

Conflicts of interest

ME reports grants from Bayer and fees paid to the Charité
from Abbot, Amgen, AstraZeneca, Bayer, Boehringer
Ingelheim, BMS, Daiichi Sankyo, Sanofi, Novartis, Pfizer,
all outside the submitted work.
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SPS04_3

Takotsubo syndrome - neuronal
mechanisms

C. Cordonnier
Department of Neurology, Hopital Roger Salengro CHU,
Lille, France

SPS04_4

Dementia prevention and Carotid
endarterectomy - 20 years of experience

A. Halliday
Nuffield Department of Surgical Sciences, University of
Oxford, Oxford, UK
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EJON: Cognitive impairment beyond
neurodegenerative and vascular
dementias

SPS05_1

Cognition and Epilepsy

M. Miatton

Department of Neurology, University Hospital Ghent, Ghent,
Belgium

Cognition and Epilepsy — Marijke Miatton It is estimated
that worldwide 70 million people suffer from chronic
epilepsy. Cognitive deficits in patients with epilepsy are
common and may have a considerable impact on daily life
functioning, professional activities and quality of life.
Although for a long time the presence of cognitive deficits
has been attributed to an accumulation of cerebral damage
due to uncontrolled epilepsy, we now know that also
patients with new onset epilepsy can display cognitive
shortcomings. Both patients with new onset epilepsy and
patients with refractory epilepsy can display deficits in
attention/executive functioning, memory, psychomotor
speed, language, visuospatial abilities and social cognition.
The etiology, the type of epilepsy, seizure frequency and
severity, treatment and psychiatric comorbidities are related
to these cognitive deficits. In this talk, I will discuss the
cognitive profile of adult patients with epilepsy as well as
the effects of treatment (AED, surgery, brain stimulation)
on cognition.

Disclosure: Nothing to disclose.

SPS05_2

Cognition and Multiple Sclerosis

LK. Penner
Department of Neurology, Inselspital Bern University
Hospital, Bern, Switzerland

SPS05_3
Cognition and COVID-19
F. Chollet

Department of Neurology, CHU Toulouse Purpan - Hopital
Pierre Paul Riquet, Toulouse, France

SPS05_4
Cognition and Migraine
1. Martins

Department clinical neurociences, Faculty of Medicine,
University of Lisbon, Lisbon, Portugal

Migraine is an old disorder that became an exciting field of
research in recent years, with new evidence on pathogenesis
and treatment. Is typically characterized by episodes of
headache, its spectrum of symptoms extends far beyond
pain and include cognitive complaints and atypical sensory
processing. During migraine attacks patients often
experience difficulties in word retrieval, working memory
and a slowing of processing speed, resulting in an increased
mental effort to accomplish daily tasks. These symptoms,
that contribute to disability, cannot be entirely attributed to
headache because they are present in the prodromal and
post ictal phases and persist after the relief of pain. This
reversible cognitive decline has been documented in
evaluations performed during migraine attacks and may be
attributed to changes in brain networks that fluctuate along
the migraine cycle. Moreover, outside the attacks, migraine
patients report cognitive complaints more frequently than
subjects without headache. According to some studies and
a metanalysis they may have a worse cognitive performance
than controls, particularly those with frequent or chronic
forms of migraine. Several factors may account for these
findings, namely migraine comorbidities (sleep disorders,
anxiety and depression), the effects of preventive medication
and subclinical white matter changes, that are more common
in this population. These observations raise the question of
the relative risk of age-related cognitive decline associated
with migraine. This is relevant given the high prevalence of
migraine in the population, but the evidence is controversial
and it remains an ongoing topic of research.

Disclosure: Nothing to disclose.
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EAN/EPA: COVID-19 at the
crossroads of Neurology & Psychiatry

SPS06_1

The triple threat of COVID-19 to mental
health

L. De Picker
University Psychiatric Hospital Duffel and University of
Antwerp, Antwerp, Belgium

For over three years, the COVID-19 pandemic has
continued to challenge us with new variants and
complications. It has long been known that acute infections—
such as influenza, rubella, and more recently MERS, SARS
and Covid-19 — can trigger acute and late-onset psychiatric
presentations, and neuroscience researchers and clinicians
have thus been warning that we could see new-onset mental
health problems as a late consequence of the pandemic.
Research findings from around the world are now
confirming this “triple threat” of COVID-19 on our global
mental health: [1] Increased levels of subclinical and
clinical mental health problems are observed in the
population in general, and among women, young people,
and healthcare workers in particular; [2] Acute and chronic
neuropsychiatric complications in 20-50% of COVID-19
survivors; and [3] Morbidity, mortality and vaccination
gaps among people with pre-existent mental disorders. In
the next decade, mental health workers and services will
need adequate guidance and resources to deal with the
mental health fallout of the pandemic. Dr. De Picker will
discuss the probable impact on services and actions which
need to be taken to prepare for this challenge.
Disclosure: Nothing to disclose.

SPS06_2

Psychiatric post-COVID-19 conditions

K. Adorjan
Department of Psychiatry and Psychotherapy, LMU
University Hospital, Munich, Germany
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SPS06_3

The clinical spectrum and pathogenesis
of neurological COVID-19 manifestations

F. Cavallieri
Neurology Unit, Neuromotor & Rehabilitation Department,
Azienda USL-IRCCS of Reggio Emilia, Reggio Emilia, Italy

Coronavirus disease 2019 (COVID-19) presents with
complex clinical features and frequently involves the
peripheral and central nervous systems. The most common
acute and subacute symptoms of the disease include fatigue,
myalgia, anosmia, ageusia, headache, and sleep
disturbances. Encephalopathy, ischemic stroke, seizures,
and autoimmune peripheral neuropathies represent the most
common clinical syndromes associated with COVID-19.
Depending on the specific manifestation, neurologic
manifestations can rely on different pathogenetic
mechanisms, including viral neurotropism, systemic
inflammatory response (with the so-called cytokine storm),
endothelitis with vascular damage and ischemia,
hypercoagulation state with thrombosis and hemorrhages,
and autoimmune reactions. In the first year of the outbreak,
the information available about neurological manifestations
of COVID-19 was based on case reports and retrospective
clinical series, sources which are open to selection bias.
Subsequently, several prospective cohort studies and
registries have assessed in detail the clinical course of
patients with neurological manifestations of COVID-19 and
the impact of pre-existing neurological diseases on infection
(like the EAN Euro-covid ReGistrY Consortium,
ENERGY). However, little is known about the long-term
consequences of the infection, the so-called long-COVID
syndrome, which may be characterized by several
neurological manifestations. In this setting neurologists are
likely to require an understanding of relevant symptoms to
develop optimal management strategies and services.
Furthermore, the possible role of SARS-CoV-2 as a trigger
for the development of neurodegenerative diseases has yet
to be fully elucidated, highlighting the need for a
longitudinal accurate follow-up of patients affected by
COVID-19.

Disclosure: Nothing to disclose.
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SPS06_4

Post-COVID-19: What is the role of
neurorehabilitation?

S. Filipovic

Department of Neurology, Human Neuroscience Group,

Institute for Medical Research, University of Belgrade,
Serbia

Following recovery from COVID-19, a considerable
proportion of people develop various psychiatric and
neurologic symptoms. COVID-19 is associated with high
levels of emotional distress, including anxiety and
depression, leaving some people with post-traumatic stress
symptoms and post-traumatic stress disorder. Neurologic
symptoms may develop in 30 - 45% of people following
recovery from COVID-19. They range from general
symptoms (such as headache, dizziness, fatigue, muscle
aches, and problems with memory and attention/
concentration), to more specific ones (such as orthostatic
intolerance, tinnitus, loss of taste, loss of smell, and
neuralgias and other sensory symptoms). Some of these
symptoms are amenable to pharmacological therapies used
for similar symptoms in other conditions, but in a
considerable proportion of patients, this is not enough good.
Although high-quality evidence is still lacking, from
sporadic studies, case reports, and everyday experience, it
can be concluded that a complex multidisciplinary approach
is needed in the rehabilitation of the people affected by
these post-COVID-19 symptoms. This should involve
careful assessment for the presence of psychiatric and
neurologic symptoms, not only during COVID-19 but also
several months after the illness. Although most people will
recover with reassurance and compassionate support from
the treating practitioners, a non-negligible proportion of
people would require complex professional management.
This should consist of psychological, physiotherapy, and
occupational therapy interventions tailored towards specific
needs, with social services support when required. For
people with severe symptoms, this type of care could be
provided best in specialised neurorehabilitation facilities.
However, given the scale of the pandemic, to cope with the
number of people that (would) need help eventually, it will
be necessary to develop appropriate capacities and expertise
within community services.

Disclosure: Nothing to disclose.
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Oral Presentations

Saturday, July 01 2023
Cerebrovascular diseases 1

OPR-001

Thrombus detection in the left atrial
appendage during acute stroke imaging
using extended CT angiography

S. Antall, N. Szabd?, Z. Kincses!

!Department of Radiology, Albert Szent-Gydrgyi Clinical
Center, Szeged, Hungary, 2Department of Neurology, Albert
Szent-Gyorgyi Clinical Center, Szeged, Hungary

Background and aims: Current guidelines recommend
transthoracic echocardiography (TTE) for routine screening
of cardiac emboli, however the visualisation of the LAA
where the thrombi are commonly found is poor.
Transesophageal echocardiography (TEE) would provide
better detectability of LAA thrombus, but it is time-
consuming and semi-invasive method. Extending non-gated
carotid CTA examination to the LAA could reliably detect
thrombi, and could also aid treatment and secondary
prevention of stroke.

Methods: We extended the CTA scan range of acute stroke
patients 4cm below the carina to include the left atrium and
appendage. During the review we evaluated LAA thrombi
based on contrast relations. We then used partial least
squares (PLS) to identify the most important predictors of
LAA thrombi from a variety of different clinical parameters.
Results: We examined 214 acute stroke patients’ extended
CTA scans. We detected LAA thrombi in six cases (2.8%),
four of them had atrial fibrillation. 22.43% of all patients
(48 cases) had recently discovered or previously known
atrial fibrillation. Windsack and cauliflower morphologies
were the most common LAA morphologies associated with
filling defect. According to the PLS analysis, tricuspidal
insufficiency, atrial fibrillation, smoking, congestive heart
failure, diabetes and age showed the most predictive value
for thrombi.

Conclusion: Our extended CTA scans reliably detected
LAA thrombi even in cases where TTE did not, and showed
that two patients’ LAA thrombus would have been untreated
based on ECG monitoring and TTE. We also showed that
the benefits of CTA outweigh the disadvantages arising
from the slight amount of excess radiation.

Disclosure: The study was supported by a GINOP-2.3.2-
15-2016-00034 grant, an EFOP-3.6.1-16-2016-00008 grant,
by a Horizon 2020 grant (H2020-MSCA-RISE-2016
734718), NAP 2.0 (2017-1.2.1-NKP-2017-00002) and the
National Brain Research Program (KTIA_13_NAP-A-
11/20).

OPR-002

Susceptibility vessel sign, a predictor of
long-term outcome in stroke patients
treated with mechanical thrombectomy.

M. Beyeler?, L. Weber?, N. Belachew?, E. Aleman?,

M. Kielkopf!, C. Kurmann?, L. Grunder?, E. Piechowiak?,
T. Meinel', M. Heldner?, D. Seiffge?, S. Pilgram-Pastor?,
T. Dobrocky?, T. Pabst4, M. Berger4, S. Jung?!, M. Arnold?,
J. Gralla?, U. Fischer®, A. Mujanovic?, J. Kaesmacher?
1Department of Neurology, Inselspital, Bern University
Hospital, and University of Bern, Switzerland, 2Institute for
Diagnostic and Interventional Neuroradiology, Inselspital,
Bern University Hospital, and University of Bern,
Switzerland, 3Department of Neuroradiology, Medical Center
— University of Freiburg, Faculty of Medicine, University of
Freiburg, Germany, “Department of Medical Oncology,
Inselspital, Bern University Hospital, and University of
Bern, Switzerland, *Neurology Department, University
Hospital of Basel, University of Basel, Basel, Switzerland

Background and aims: The absence of susceptibility
vessel sign (SVS) in patients treated with mechanical
thrombectomy (MT) is associated with poor radiological
and clinical outcomes after three months. Underlying
conditions, such as cancer, are assumed to influence the
SVS status and could potentially impact the long-term
outcome. We aimed to assess the SVS status as an
independent predictor of long-term outcomes in
MT-patients.

Methods: SVS status was retrospectively determined in
consecutive MT-patients at a comprehensive stroke center
between 2010 and 2018. Predictors of long-term mortality
and poor functional outcome (modified Rankin Scale
[mRS] > 3) were identified using multivariable cox and
logistic regression, respectively.

Results: Out of the 558 patients included, SVS was absent
in 13% (n=71) and present in 87% (n=487) on baseline
imaging. Patients with absent SVS were more likely to have
active cancer (P=0.003) and diabetes mellitus (P<0.001) at
the time of stroke. The median long-term follow-up time
was 1058 days (interquartile range 533-1671 days). The
absence of SVS was associated with long-term mortality
(adjusted hazard ratio [aHR] 2.11, 95% CI 1.35-3.29, Figure
1) and poor functional outcome (adjusted odds ratio [aOR]
2.90, 95% CI 1.29-6.55, Figure 2). This was also the case
for active cancer (aHR 3.08, 95% CI 1.93-4.91, and aOR
3.97, 95% CI 1.53-10.28) and diabetes mellitus (aHR 1.78,
95% Cl 1.19-2.64, aOR 2.85, 95% CI 1.39-5.85).
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Figure 1. Association between long-term mortality and demographics,
relevant risk factors, and stroke parameters.

Figure 2. Association between long-term mortality and demographics,
relevant risk factors, and stroke parameters.

Conclusion: Patients with absence of SVS have a poorer
long-term functional outcome. This could results from an
underlying cancer, diabetes mellitus or other underlying
conditions not identified yet.

Disclosure: Dr. Kaesmacher reports grants from the Swiss
Academy of Medical Sciences/Bangerter Foundation, Swiss
Stroke Society, and Clinical Trials Unit Bern during the conduct
of the study. Dr. Fischer reports grants during the conduct of the
study from Medtronic, Stryker, and CSL Behring, unrelated to
the submitted work. Dr. Gralla is a global principal investigator
of STAR (Solitaire FR Thrombectomy for Acute
Revascularisation), Clinical Event Committee member of the
PROMISE study (Prospective, Multicenter, Observational,
Single-Arm European Registry on the ACE Reperfusion
Catheters and the Penumbra System in the Treatment of Acute
Ischemic Stroke; Penumbra), and a principal investigator and
consultant for the SWIFT DIRECT study (Solitaire With the
Intention for Thrombectomy Plus Intravenous tPA Versus
DIRECT Solitaire Stent-Retriever Thrombectomy in Acute
Anterior Circulation Stroke; Medtronic) and receives Swiss
National Science Foundation grants for magnetic resonance
imaging in stroke. Dr. Arnold reports personal fees from Bayer,
Bristol-Myers Squibb, Medtronic, Amgen, Daiichi Sankyo,
Nestlé Health Sciences, Boehringer Ingelheim, and Covidien
during the conduct of the study. Dr. Meinel reports research
support from the Bangerter Rhyner Foundation, Swiss National
Foundation, and the Swiss Heart Foundation.

OPR-003

Early neurological deterioration in minor
stroke with isolated M2 occlusion: a
retrospective multicenter study

E. _Colo?, V. Brunetti?, I. Valente3, A. Alexandre?3,

G. Frisullo?, A. Falcou?, M. Piano®, C. Commodaro®,

V. Da Ros’, G. Lazzarotti®, A. Caragliano®, J. Gabrieli',
L. Roveri!, E. Arba??, M. Pileggi'?, D. Romano!4,

V. Semeraro?s, A. Fasano®, E. Lafel”, A. Cavallini8,

R. Russo?, P. Calabresi?, A. Broccolini?

1Catholic University School of Medicine, Rome, Italy,
2Neurology Unit, Fondazione Policlinico Universitario A.
Gemelli IRCCS, Rome, Italy, 3Neuroradiology Unit,
Fondazione Policlinico Universitario A. Gemelli IRCCS,
Rome, Italy, 4Stroke Unit University Hospital Policlinico
Umberto I, Rome, Italy, SNeuroradiology Unit, ASST Grande
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Background and aims: Patients with minor stroke and
isolated M2 occlusion undergoing best medical management
(BMM) may face early neurological deterioration (END)
that can lead to poor long-term outcome. The purpose of
this study was to define risk factors for unfavorable outcome
in these patients and to identify possible predictors of END.
Methods: The databases of 16 high-volume stroke centers
were retrospectively screened for consecutive patients with
isolated M2 occlusion and a baseline National Institute of
Health Stroke Scale (NIHSS) score < 5 that received BMM
(including intravenous thrombolysis when applicable) with
the possibility of rescue mechanical thrombectomy (rMT)
on END. Primary clinical outcome measure was a 90-day
modified Rankin Scale score of 0-1.

Results: Among 208 patients available for analysis, END
was reported in 87 patients that were therefore subjected to
rMT. In a logistic regression model, END [OR, 3.386; 95%
Cl 1.428-8.032; p = 0.006], baseline NIHSS score [OR,
1.362; 95% CI 1.004-1.848; p = 0.047] and a pre-event
mRS score = 1 [OR, 3.226; 95% CI 1.229-8.465; p=0.017]
were associated with unfavorable outcome. In patients with
END, rMT was associated with higher odds of favorable
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outcome. Among baseline clinical and neuroradiological
features, presence of atrial fibrillation was the only predictor
of END [OR, 3.547; 95% CI 1.014-12.406; p=0.048].
Conclusion: Our study suggests that patients with minor
stroke due to isolated M2 occlusion and concomitant atrial
fibrillation, that are initially intended for BMM, should be
closely monitored for possible worsening and, if END
occurs, promptly considered for rMT.

Disclosure: Nothing to disclose.
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Is occult cardioembolism a possible
cause of multiple acute lesions in patients
with minor ischemic stroke?
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Neuroscience, S.Maria delle Croci Hospital, AUSL
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Italy, 8Department of Human neurosciences, University of
Rome La Sapienza, Rome, Italy

Background and aims: Short-term dual antiplatelet
treatment (DAPT) is recommended for secondary
prevention of non-cardioembolic minor ischemic stroke or
high-risk TIA. Despite optimal treatment, some patients
have recurrent ischemic events possibly due to an occult
cardioembolism. We aim to evaluate frequency of multiple
acute ischemic lesions — radiological hallmark of cardio-
embolism — in patients receiving DAPT in clinical practice.
Methods: The Real-life study on short-term dual antiplatelet
treatment in patients with ischemic stroke or transient
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ischemic attack (READAPT) is a prospective, nationwide,
multicentre, observational study, which has included
patients with non-cardioembolic minor ischemic stroke or
high-risk TIA receiving short-term DAPT in clinical
practice since February 2021. The recruitment and 90-day
follow-up are still ongoing.

Results: As of 8th January 2023, out of 1578 patients
included from 62 centres, 1553 (98.4%) had a CT scan and
1153 (73.1%) an MRI scan. Among patients with a MRI
scan, 251 (21.8%) had no acute lesions, 558 (48.4%) single
and 344 (29.8%) multiple acute lesions. In this latter group,
the event was mostly undetermined or due to large vessel
occlusion (203, 59% and 106, 30.8% respectively), and
more rarely (35, 10.2%) due to other defined cause; 272
(79%) had >24 hours cardiac monitoring in the acute phase.
Seventy (20.3%) cases had multiple acute lesions in
different vascular territories, of which 46 (65.7%) were of
undetermined cause.

Conclusion: We found that around one third of patients
receiving DAPT for minor stroke and TIA have multiple
lesions, which were mostly due to arterial stenosis or
undetermined cause.

Disclosure: No conflict of interests to disclose.
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Thalamic strokes: contributions to sleep
stability, topography and cognition in
humans and mice.

J. Picardl, I. Lenzi®, V. Jaramillo4, M. Borsa5, I. Filchenko?,
A. Mensen?, T. Rusterholz?, J. Lippert!, M. Schmidt?,

R. Wiest3, R. Huber4, C. Bassettil, C. Herrera?
Department of Neurology, Bern, University Hospital,
University of Bern, Bern, Switzerland, 2Center of
Experimental Neurology, Department of Neurology, Bern
University Hospital, University Bern, Bern, Switzerland,
3Sleep-Wake-Epilepsy Center, Department of Neurology,
Inselspital University Hospital Bern, University of Bern,
Bern, Switzerland, “Department of Child and Adolescent
Psychiatry and Psychotherapy, Psychiatric Hospital,
University of Zrich, Zitrich, Switzerland, SDepartment of
Biomedical Research (DBMR), Bern University Hospital,
University of Bern, Bern, Switzerland

Background and aims: Thalamic vascular syndromes
result in various clinical outcomes that may depend on the
thalamic territory affected by the lesions. Here we sought to
investigate the relationship between the thalamic topography
of the lesion, sleep-wake regulation, and oscillatory activity
in a novel stroke mouse model and stroke patients.
Methods: Fifteen thalamic stroke patients with age/gender-
matched controls and optical mini-stroke (OPTO-Stroke)
with SHAM control mice were included in the study.
Diffusion-weighted images were used for the categorization
of thalamic lesions. High-density and frontal-parietal EEG
recordings were used in humans and mice to characterize
sleep-wake architecture and oscillations. In mice, acoustic
SW induction was used to recover stroke deficits.

Results: Patients with stroke lesions in the intralaminar (IL)
or mediodorsal (MD) nuclei but not in the lateral-thalamus
showed increased sleepiness (p<0.001), NREM1
percentage, and NREM2-NREM1 or NREM1-wake
transitions (p<0.01) compared to controls. Remarkably,
frontal EEG derivations decreased spindle power in humans
and mice (p<0.001). Interestingly, medial thalamic strokes
in mice showed decreased IL-prefrontal cortex connectivity
that correlated with deficits in sleep, spindling, working
memory, and pain that were generally recovered after
acoustic SW therapy.

Conclusion: Our work confirms previous reports on the
role of thalamic regulation of sleep and spindle dynamic
and provides with novel insights into specific thalamic sub-
networks linked to sleep, sensory processing, and cognition.
Moreover, based on the mouse model data, typical working
memory and pain deficits may be due to changes in frontal
thalamocortical connectivity. Importantly, it identifies
potential targets for sleep-related therapies.

Disclosure: Authors have nothing to disclose.
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Optimal responders to platform disease
modifying therapies in the Italian MS
Registry
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Florence, Italy, 2University G. d’Annunzio di Chieti-Pescara,
Neuroscience, Imaging and Clinical Sciences, Chieti, Italy,
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6University of Bari Aldo Moro, Department of Translational
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Raffaele Scientific Institute; Vita-Salute San Raffaele
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Background and aims: The superiority of early
introduction of high-efficacy disease modifying therapies
(heDMT) in relapsing Multiple Sclerosis (MS) is being
increasingly recognized. The objective of this study is to
identify the proportion and characteristics of patients who
can obtain greater benefits from platform DMT (pDMT).
Methods: Relapsing MS patients starting a pDMT
(interferons,  glatiramer acetate, teriflunomide,
dymethilfumarate, azathioprine), with follow-up >10 years
(n=7852) were extracted from the Italian MS Registry. Six-
month confirmed disability accrual (CDA) was defined as
an increase in Expanded Disability Status Scale (EDSS)
score. Optimal responders to pDMT (patients remaining on
pDMT and without any CDA) were compared with patients
remaining on pDMT experiencing a CDA and patients
switching to heDMT using multinomial regression models.
Results: Over a follow-up of 14.7+/-3.8 years, 2112
(26.9%) patients were optimal responders to pDMT, while
2238 (28.5%) experienced a CDA and 3502 (44.6%)
switched to a heDMT. As compared with patients still on
pDMT and those experiencing a CDA, optimal responders
had younger age (OR=0.96, 95%CI 0.95-0.97, p<0.001)
and shorter disease duration at baseline (OR=0.97, 95%ClI
0.96-0.98, p<0.001). As compared with switchers, optimal
responders had older age (OR=1.03, 95%CI 1.02-1.04,
p<0.001), shorter disease duration (OR=0.98, 95%Cl 0.97-
0.99, p<0.001), lower EDSS at baseline (OR=0.76, 95%ClI
0.72-0.80, p<0.001) and monofocal onset (OR=1.26,
95%Cl 1.05-1.51, p=0.011).

Oral Presentations 47

Conclusion: In this real-world population, the majority of
patients initially treated with pDMT had poor outcomes or
switched to heDMT in the long term. PDMT might be
considered in young adults with monofocal onset, short
disease duration and low disability levels. The analysis on
magnetic resonance imaging and cerebrospinal fluid
parameters is ongoing.

Disclosure: E.P. received compensation from Biogen,
Merck Serono, Sanofi, Teva and Novartis. L.P. received
research support from Novartis, Biogen and speaker
honoraria from Teva. L.R. received research support from
Novartis. F.P. received honoraria for speaking activities and
AB by Almirall, Bayer Schering, Biogen ldec, Merck
Serono, Novartis, Roche, Sanof Genzyme and Teva. V.B.M.
received grants from Biogen, Merck-Serono, Novartis,
Roche, Sanofi/Genzyme and Teva. P.1. received grants from
Biogen, Merck-Serono, Novartis, Roche, Sanofi/Genzyme
and Teva.M.F. is Editor-in-Chief of the Journal of
Neurology; and received compensation for consulting
services and/or speaking activities from Bayer, Biogen Idec,
Merck Serono, Novartis, Roche, Sanofi Genzyme, Takeda,
and Teva Pharmaceutical Industries; and still receives
research support from Biogen Idec, Merck Serono, Novartis,
Roche, Teva Pharmaceutical Industries, Italian Ministry of
Health, Fondazione Italiana Sclerosi Multipla and ARISLA
(Fondazione Italiana di Ricerca per la SLA). M.T. received
travel and/or speaker honoraria from Sanofi Aventis,
Genzyme, Biogen Idec, Teva, Merck, Serono and Novartis;
and reported receiving speaker honoraria and research
grants from and serving AB of Biogen, Merck Serono and
Novartis. M.P.A. served on scientific AB and has received
speaker honoraria and research support from Biogen Idec,
Merck Serono, Bayer Schering Pharma and Sanofi Aventis.
I.A. E.D.M., report no disclosures.

OPR-007

Abstract withdrawn

© 2023 European Journal of Neurology, 30 (Suppl. 1), 43-119



48  Oral Presentations

OPR-008

Retinal layer thickness predicts disability
accumulation in early relapsing multiple
sclerosis

G. Bsteh!, H. Hegen?, P. Altmann?, M. Auer?, K. Berek?,
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Background and aims: Thickness of peripapillary retinal
nerve fiber layer (PRNFL) and macular ganglion-cell-and-
inner-plexiform layer (GCIPL) measured by optical
coherence tomography (OCT) have not been studied as
predictors of disability accumulation in the context of first
clinical manifestation of relapsing multiple sclerosis
(RMS).

Methods: From a prospective observational study, we
included patients with newly diagnosed RMS and obtained
spectral-domain OCT scan within 90 days after RMS
diagnosis. Impact of pRNFL and GCIPL thickness for
prediction of disability accumulation (confirmed Expanded
Disability Status Scale score >3.0) was tested by multivariate
(adjusted hazard ratio [HR] with 95% confidence intervals
[CI]) Cox regression models.

Results: We analyzed 231 MS patients (mean age 30.3
years [SD 8.1], 74% female) during a median observation
period of 61 months (range: 12 - 93). EDSS >3 was reached
28 patients (12.1%) after a median 49 months (9 — 92).
EDSS >3 was predicted with GCIPL <77um (HR 2.7, CT:
1.6 —4.2, p<0.001) and pRNFL thickness <88um (HR 2.0,
Cl: 1.4 - 3.3, p<0.001). Higher age (HR 1.4 per 10 years,
p<0.001), incomplete remission of first clinical attack (HR
2.2, p<0.001), >10 MRI lesions (HR 2.0, p<0.001) and
infratentorial MRI lesions (HR 1.9, p<0.001) were
associated with increased risk of disability accumulation,
while highly effective DMT was protective (HR 0.6, p
<0.001). Type of first clinical attack and presence of
oligoclonal bands were not significantly associated.

Figure 1. Risk of EDSS >3 depends on retinal layer thickness.
Cumulative fraction (percentage) of patients reaching EDSS >3
according to (A) peripapillary retinal layer thickness (pRNFL)
</>88um and (B) ganglion cell and inner plexiform layer (GCIPL)

Figure 2. Effect of baseline clinical, CSF, MRI and OCT factors on risk
for EDSS >3. Hazard ratios (HR) and 95% confidence intervals (CI)
for reaching EDSS >3 calculated by multivariate Cox proportional
hazard regression models.

Conclusion: Retinal layer thickness (GCIPL more than
pRNFL) is a useful predictor of future disability
accumulation in RMS, independently adding to established
markers.

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 unrestricted research
grants from Celgene/BMS and Novartis.
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Kappa Free Light Chain and
Neurofilament Light independently predict
early Multiple Sclerosis Disease Activity
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Innsbruck, Austria, 4FH Campus Vienna, University of
Applied Sciences, Vienna, Austria, SMedical University of
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Background and aims: Inter-individual courses of multiple
sclerosis (MS) are extremely variable. The objective of this
study was to investigate whether k-free light chain (k-FLC)
index and serum neurofilament light (sNfL) have an
additive predictive value for MS disease activity.
Methods: Patients with early MS and cerebrospinal fluid
(CSF)/ serum sampling at disease onset were followed for
four years. At baseline, age, sex, disease duration, number
of T2-hyperintense (T2L), and contrast-enhancing T1
lesions (CEL) on MRI were determined. During follow-up,
occurrence of relapse and start of disease-modifying
treatment (DMT) were registered. k-FLC index was
calculated as [CSF k-FLC/serum k-FLC]/albumin quotient.
For sNfL, age- and body-mass-index adjusted Z scores were
calculated.

Results: Of 86 patients (mean age 33+10 years, 67%
females), 36 (42%) experienced relapse during follow-up.
Cox regression analysis adjusted for age, sex, T2L, CEL,
disease and follow-up duration, and DMT use during
follow-up revealed that both k-FLC index and sNfL Z score
independently predict time to relapse. The chance for
freedom of relapse within 12 months was 2% in patients
with high levels of k-FLC index (>100) and high sNfL Z
score (>3), 30% in patients with high k-FLC index (>100)
and lower sNfL Z score (<3), 70% in patients with lower
k-FLC index (<100) but high sNfL Z score (>3), 90% in
patients with lower levels of k-FLC index (<100) and sNfL
Z score (<3).

Conclusion: x-FLC index and sNfL Z score are predictive
for early MS disease activity not only additive to known
(para)clinical predictors but also independent of each other.
Disclosure: This study was funded by a grant of the
Austrian Multiple Sclerosis Society (charitable foundation).
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Age-related disability accrual in Multiple
Sclerosis: when it starts and how
progresses over time
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of Gallarate, ASST della Valle Olona, Gallarate (Varese),
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Clinica Neurologica, Policlinico SS. Annunziata, Chieti,
Italy 1°Azienda Ospedaliera Universitaria di Modena/OCB,
UO Neurologia, Modena, Italy, “Unit of Neurosciences,
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Veneto Region (CeSMuV), University Hospital of Padua,
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Background and aims: The objectives of this study were
to assess the age-related incidence and predictive factors of
the first 48-week confirmed progression independent of
relapse activity (PIRA) events and to compare disability
trajectories between three subgroups with pediatric
(POMS), adult (AOMS) and late (LOMS) multiple sclerosis
onset.

Methods: MS patients with >5-year follow-up and >1 visit
every 6 months were selected from the Italian MS Registry.
Age-related cumulative incidence, risk of reaching the first
PIRA events and disability trajectories were assessed by
Kaplan—-Meier curves, multivariable Cox models and
longitudinal models for repeated measures, respectively.
Results: 3777 RMS patients (268 POMS, 3282 AOMS and
227 LOMS) were included. The first 48-week-confirmed
PIRA occurred in 844 (22.3%). The cumulative incidence

of the first PIRA (from 0% to 1.3% between 10-20 years;
1.3%-9.0% between 20-30 years; 9%-21.6% between 30-
40 years; 21.6 %- 39.1% between 40-50 years; 39.1%-
60.8%, between 50-60 years; 60.8%-78.7% between 60-70
years) and the relative contribution of PIRA to overall CDA
increased with age. Age and relapses significantly predicted
the risk of PIRA (p=0.03). The slope of disability trajectories
over 5 years was significantly lower in POMS than in
AOMS and LOMS (p<0.004).

Conclusion: PIRA events are rare in childhood. The
cumulative incidence increases with increasing age. Age
and relapses are the most significant drivers of PIRA.
POMS show a less steep increase in EDSS scores over time
than older patients. These findings indicate that age remains
highly relevant in determining the onset and the rate of
disability progression in MS.

Disclosure: The authors report no conflicts of interest with
respect to the contents of the current study, but note that the
patients in the study were treated with a number of disease-
modifying drugs and that authors have received advisory
board, membership, speakers honoraria, travel support,
research grants, consulting fees or clinical trial support from
the manufacturers of those drugs, including Actelion,
Allergan, Almirall, Bayer Schering, Biogen, Celgene,
Excemed, Genzyme, Forward Pharma, Ipsen, Medday,
Merck, Merz, Mylan, Novartis, Sanofi, Roche, Teva and
their local affiliates.
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3D in vitro models to identify early
neuronal vulnerability and test therapies
in C9ORF72-Amyotrophic Lateral
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Background and aims: Amyotrophic lateral sclerosis (ALS)
is an untreatable neurodegenerative disorder whose
pathogenic mechanisms are still incompletely understood.
C90RF72, whose hexanucleotide repeat expansion (HRE)
represents the main genetic cause of ALS, has been postulated
to play a role in neurodevelopment. To investigate whether
early developmental vulnerability in ALS could result in late
onset neurodegeneration, we will exploit 3D patient-specific
in vitro models of central nervous system (CNS).

Methods: We generated induced Pluripotent Stem Cell
(iPSC)-derived brain (BrOs) and spinal cord (ScOs)
organoids of COORF72-ALS patients and isogenic controls,
using a free-floating, 3D-culture method, based on EBs
aggregation, matrigel embedment and agitation in spinning
bioreactor. Structural and functional characterization was
performed. Organoids were treated with an antisense
oligonucleotide (ASO) targeting COORF72-HRE.

Results: BrOs and ScOs expressed pluripotency markers and
mature neuronal markers in early and late stages, respectively.
C90RF72-ALS organoids presented higher rate of cell death
and a lower degree of maturity compared to isogenic controls.
C90RF72-ALS organoids recapitulated disease hallmarks
and displayed disrupted key cellular processes, like DNA and
axonal damage. BrOs and ScOs are functionally active at
calcium imaging recording but behave differently after
glutamate stimulation, suggesting a different neuronal
excitability in ALS. Treatment with COORF72-directed ASO
was effective in ameliorating disease phenotype.
Conclusion: Patient-specific iPSC-derived 3D-CNS models
reproduce at different time points the maturation of neural
and glial cells, resembling physiologic human
neurodevelopment. BrOs and ScOs are valuable tools for
disease modeling since they improve the characterization of
C90RF72-ALS pathology, dissecting specific disease
hallmarks, and provide the opportunity to test therapeutic
strategies.

Disclosure: Nothing to disclose.
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OPR-012

Discovering disease specific metabolites
in Amyotrophic Lateral Sclerosis (ALS):
new direction to personalised medicine?

M. Islam, S. Boddy, J. Cooper-Knock, C. McDermott
Sheffield Institute For Translational Neuroscience (SITran),
University of Sheffield, Sheffield, England, UK

Background and aims: We employed a new methodology
for applying Mendelian randomization (MR) across
hundreds of exposures simultaneously and identified
metabolites toxic or protective for Amyotrophic Lateral
Sclerosis (ALS).

Methods: An unbiased screen of 974 serum metabolites
was conducted using MR to identify metabolites that may
modify the risk of ALS. We identified three metabolites of
interest for ALS. We also analysed shotgun metagenomic
sequencing data from the faecal samples from ALS patients
(n=37) and controls (n=29) to identify bacterial diversity
and metabolic pathways in ALS and controls.

Results: We identified a protective role for serum estrone-3
sulfate and bradykinin and a harmful role for serum
isoleucine. Isoleucine metabolism consumes vitamin B12.
MR for vitamin B12 revealed a protective effect on ALS
(Fig:1B,1C); in fact, the effect of isoleucine was conditioned
on vitamin B12 as measured by multivariable MR. Probing
the bacterial pathways for isoleucine biosynthesis revealed
407 bacteria involved in five different isoleucine synthesis
pathways. Interestingly, the most upregulated bacteria
found in ALS, Catenibacterium mitsuokai is involved in
isoleucine biosynthesis (Fig:2B).

Figure 1: Scatter plots demonstrating positive correlation of serum A)
Isoleucine and negative correlation of B) Vitamin B12 and C)
Holotranscobalamin concentrations with SNP effect on ALS risk.
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Figure 2: A) QQ-plot demonstrates three metabolites including
isoleucine were significant after Bonferroni multiple testing correction
(red line). Blue text denotes a protective association whereas red text
denotes a harmful association.

Figure 2: B) Of the 407 bacteria considered, most up regulated in ALS
is Catenibacterium mitsuokai which is implicated in lIsoleucine
biosynthesis.

Conclusion: Our analysis shows that higher serum
isoleucine increases the risk of ALS via the depletion of
vitamin B12. A bacterium involved in Isoleucine synthesis
was found to be in higher abundance in ALS patients’ guts.
Further large-scale population-based microbiome-
metabolome study is required to consolidate the impact of
this discovery and in the future, it has the potential to
develop as a personalized treatment strategy for ALS e.g.
antibiotic, probiotic or faecal transplants.

Disclosure: Nothing to disclose.

OPR-013

Characteristics of patients with Late
Onset Pompe Disease in France: insights
from the French Pompe registry in 2022
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H. Prigent?®, N. Taouagh?, A. Arrassi’, D. Hamroun?,,
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Adultes, Assistance Publique Hopitaux de Marseille, Marseille,
France, 6Department of neurology, Grenoble University
Hospital, Grenoble, France, 7APHP, Service de
Neuromyologie, Institut de Myologie, GH Pitié Salpétriére,
Paris, France, 8Neuromuscular Reference Center, Bordeaux
University Hospital (Pellegrin), University of Bordeaux,
Bordeaux, France, ®Neurology Department, Neuromuscular
Center, CHRU Cavale Blanche, Brest, France, °Peripheral
Nervous System and Muscle Department, Université Cote
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Maladies Neuromusculaires AOC, CHU Hoétel Dieu, Nantes,
France, 2Department of Neurology, University Hospital,
Strasbourg, France, 13Centre de Référence des Maladies
Neuromusculaires Rares Rhéne-Alpes, Hopital Nord, CHU de
Saint-Etienne, Saint-Etienne, France, “ALS Center, Francois-
Rabelais University, Tours, Centre-Val de Loire, France,
15Neuromuscular Reference Center, Department of Neurology,
University Hospital, Angers, France, 1CHU Toulouse, Hopital
Purpan, Département de Neurologie, Toulouse, France,
7Department of Neurology, CHU Nimes, University of
Montpellier, Nimes, France, 8Department of Neurology, Nancy
University Hospital, Nancy, France, *Neuromuscular
Reference Center, Rouen University Hospital, Rouen, France,
2Service de Physiologie et Explorations Fonctionnelles, GH
Paris lle de France Ouest - Site Raymond Poincaré - APHP,
Garches, France, ZCentre Hospitalo-universitaire de
Montpellier, Hpital Arnaud-de-Villeneuve,Montpellier, France
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Background and aims: The French Pompe disease registry
was created in 2004, for studies of the natural course of the
disease in patients. It rapidly became a major tool for
assessing the long-term efficacy of enzyme replacement
therapy (ERT) following the market release of alglucosidase-
alfa.

Methods: Almost 10 years after publication of the baseline
characteristics of the 126 patients of the registry, we provide
here an update of the clinical and biological features of
patients included.

Results: We describe 210 patients followed at 31 hospitals-
based French neuromuscular centers. The first symptom
was progressive lower limb muscle weakness; either
isolated (50%) or associated with respiratory symptoms
(18%), at a median age of 38 + 14.9 years. Positive
associations were found between Motor Function Measure,
Manual Motor Testing, and 6-Minutes-Walking-Test
(6MWT), and these parameters were inversely associated
with the time taken to sit up from a lying position at
inclusion time. Comparison of two matched group of 24
untreated and 158 treated Pompe disease patients showed
significant difference between evolution over time on
6MWT (p<0.001) and on sitting forced vital capacity (FCV)
(p=0.002).
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Disease course of untreated patients vs patients treated by ERT: walk
and respiration

Conclusion: The French Pompe disease registry provides
an exhaustive, nationwide overview of Pompe disease, and
allows the assessment of individual and global responses to
future treatments. 6MWT remains an important method for
assessing motor performance and walking ability. Untreated
patient present a global stability for 6MWT and a lesser
aggravation for sitting FCV compared to treated patients,
suggesting several evolutionary patient’s profiles.

Disclosure: Claire Lefeuvre receive fees for consulting and
sponsoring for scientific congress by Sanofi-Genzyme.
Francoise Bouhour and Emmanuelle Salort-Campana
receive fees for participation to scientific boards and
sponsoring for scientific congress by Sanofi-Genzyme and
Amicus Therapeutics. Anthony Béhin, Shahram Attarian
receive fees for participation to scientific boards and
sponsoring for scientific congress by Sanofi-Genzyme.
Aleksandra Nadaj Pakleza receive fees for participation to
scientific boards by Sanofi-Genzyme and Amicus
Therapeutics. Marco Spinazzi receive fees for participation
to scientific boards by Sanofi-Genzyme. Celine Tard, Maud
Michaud Anne-Laure Bedat-Millet receive sponsoring for
scientific congress by Sanofi-Genzyme. JeanBaptiste Noury
receive fees for participation to scientific boards by Amicus
Therapeutics and sponsoring for scientific congress by
Sanofi-Genzyme. Pascal Laforét receive fees for
participation to scientific boards by AMICUS Therapeutics,
Sanofi Genzyme, Spark Therapeutics, consulting fees by
Sanofi Genzyme, BioMarin, Sanofi Genzyme, Spark
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Magot, Arnaud Lacour, Stéphane Beltran, Dimitri Renard,
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OPR-014

CCDC78: unveiling the function of a novel
gene associated to hereditary myopathy

D. Lopergolo!, G. Gallus?, G. Pieraccini?, F. Boscaro?,

G. Serni!, N. Volpi3, P. Formichi?, S. Bianchi?, G. Berti?,

V. Sorrentino4, D. Rossi4, N. De Stefano?, E. Santorelli®,

A. Malandrinit

1Department of Medicine, Surgery and Neurosciences,
University of Siena; UOC Neurologia e Malattie
Neurometaboliche, Azienda Ospedaliero-Universitaria
Senese, Siena, Italy, 2CISM - Mass Spectrometry Centre,
University of Florence, Florence, Italy, 3Neurology and
Clinical Neurophysiology Unit, Department of Medicine,
Surgery and Neuroscience, University of Siena, Siena, Italy,
4Department of Molecular and Developmental Medicine,
University of Siena; Interdepartmental Program of
Molecular Diagnosis and Pathogenetic Mechanisms of Rare
Genetic Diseases, Azienda Ospedaliero Universitaria Senese,
Siena, Italy, *Molecular Medicine for Neurodegenerative and
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Foundation, Pisa, Italy

Background and aims: Congenital myopathies are a group
of inherited disease caused by genetically determined
muscle protein defects. The coiled-coil domain-containing
protein 78 (CCDC78) gene has been suggested in 2012 by
Majczenko et al. as novel candidate gene for the autosomal
dominant centronuclear myopathy-4 (CNM4). However, to
date, only one family has been described and CCDC78 role
in muscle function remains unclear.

Methods: We deeply analyzed for the first time a family
harbouring a CCDC78 nonsense mutation. We performed
optic, electron microscopy study and multiple
immunofluorescent assays on muscle biopsy. We analyzed
CCDCY78 transcripts and protein in different tissues from
healthy and mutated subjects, and we performed
transcriptome profiling by RNA-seq and RT-gPCR from
muscle tissues. Coimmunoprecipitation assay and mass
spectroscopy studies were carried on extracted muscle
proteins from healthy and mutated subjects.

Results: Histopathological features encompassed, as novel
disease hallmark, a peculiar dilated terminal sarcoplasmic
reticulum with whirls of redundant membranes. We
provided evidence of nonsense mediated decay, suggesting
an haploinsufficiency mechanism, and we found novel
CCDCY78 transcripts selectively expressed in muscle. By
RNA-seq, 1035 muscular differentially expressed genes
(DEGs) were detected: they clusterized in specific pathways
showing a statistically significant enrichment for
functionally interesting biological processes including
muscle contraction and development. Lastly, among the

most significant DEGs, we identified the principal CCDC78
interactors in muscle.

Conclusion: Our findings clarify for the first time the
specific CCDC78 muscle function and its pathomechanism.
Our date expands the phenotype previously associated with
CCDC78 gene mutation and allows us to definitely associate
this candidate gene to CNM4.

Disclosure: The authors have no conflicts of interest to
disclose.
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Smoking and alcohol associated to the
risk of developing Myasthenia gravis in a
Swedish nationwide prevalent cohort
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and Umea University, Umed, Sweden, 12Karolinska Institutet,
Stockholm, Sweden and Department of Neurology,
Karolinska University Hospital, Stockholm, Sweden

Background and aims: Myasthenia gravis (MG) is a
complex disease, where lifestyle and environment are
believed to contribute to the majority of the risk. Here, we
examine the influence of smoking and alcohol on MG
disease development.

Methods: In a cross-sectional prevalent cohort study, the
Genes and Environment in Myasthenia Gravis study
(GEMG), performed November 2018 - August 2019,
Swedish MG patients were invited to submit an extensive
questionnaire. Cases were matched to up to 15 randomly
selected controls, based on year of birth, age at disease
onset and sex. Smoking and alcohol habits were investigated
in relation to disease onset using conditional logistic
regression.

Results: The response rate was 74% covering 42% of the
MG population in Sweden. We matched 796 patients to a
total of 7380 controls. Alcohol use exhibited a dose-
dependent protective association. Compared to no
consumption, the OR for low, moderate and high alcohol
consumption were 0.48 (0.39-0.59), 0.37 (0.28-0.49) and
0.30 (0.20-0.44) respectively, all P<0.001. Smoking at onset
was associated to an increased risk of being a MG case (OR
1.63, 1.24-2.14, P<0.001) and when adjusting for alcohol
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consumption the estimate increased (Figure 1). The risk of
MG was however not associated to ever having smoked.

Figure 1. Odds ratios from multivariate model

Conclusion: Alcohol use is associated with a protective
effect of developing MG. Alcohol use might be a negative
confounder for smoking. Current smoking is associated
with an increased risk of MG, and the association is stronger
when controlling for alcohol consumption.
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MS and related disorders 2
OPR-016

Pregnancy Outcomes After Exposure to
Dimethyl Fumarate in an Italian
multicentric cohort of women with MS

D. Landi?, S. Bartolomeo?, E. Bovis?, G. Borriello3,
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Background and aims: Dimethyl fumarate (DMF) is a
widely used treatment for relapsing-remitting multiple
sclerosis (RRMS), but evidence on its impact during
pregnancy is limited. This retrospective, multicenter study
aimed to assess maternal and fetal safety of DMF exposure
during pregnancy.

Methods: Women with RRMS treated with DMF before
conception and accidentally exposed to DMF during early
pregnancy were identified from 29 Italian MS Centers.
Clinical outcomes were collected from mothers and their
newborns.

Results: We identified 147 pregnancies among 146 women
interrupting DMF after conception, 124 were eligible for
analysis. Median treatment duration was 19.13 months
(3.00-72.89); 90 women restarted DMF after delivery
(median interval 1.38 months (0.03-11.01)). DMF
interruption at early pregnancy was not associated with
increased relapse rate. ARR in the previous year 0.21
(95%CI:0.14-0.30), ARR during pregnancy 0.07
(95%CI1:0.03-0.14), p=0.003). Multivariable analysis
showed that higher age at conception (RR 0.87(95%CI:0.76-
0.99) p=0.035), early therapy restart postpartum (<1 month)
(RR 0.16 (95%CI:0.03-0.57) p=0.012) and breastfeeding
(RR 0.22 (95%CI:0.03-0.89) p=0.069) were associated with
lower relapse risk in the year after delivery. Recorded
abortions/stillbirths were 12 and 1, respectively. 134 live
births were analyzed. Mean fetal DMF exposure was 1.12
months (0.00-7.07), birth weight 3132.14 g (£433.29),
length 49.71cm (+2.52). Minor congenital anomalies were
reported in 5/134 newborns and hyperbilirubinemia in
1/134.

Conclusion: DMF interruption at early pregnancy is not
associated with MS reactivation and prompt DMF restart
after delivery is protective against postpartum relapses.
Although further studies are needed, short fetal DMF
exposure seems to not increase the risk of fetal
complications.

Disclosure: “Doriana Landi received travel funding from
Biogen, Merck Serono, Sanofi-Genzyme, Teva, Bristol
Myers Squibb, Mylan, speaking or consultation fees from
Sanofi-Genzyme, Merck Serono, Teva, Biogen, Roche,
Novartis, Bristol Myers Squibb, Bayer-Schering. “ DMF
pregnancy study group includes: Bonavita S., Cavalla P.,
D’Amico E., Di Filippo M., Lanzillo R., Napoli F., Portaccio
E., Realmuto S., Sinisi L., Stromillo ML, Tomassini V.,
Ziccone V.

© 2023 European Journal of Neurology, 30 (Suppl. 1), 43-119



OPR-017

Autologous hematopoietic stem cell
transplantation may halt PIRA in early
relapsing-remitting multiple sclerosis
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Background and aims: Progression independent of relapse
activity (PIRA) seems the main driver of disability
progression since early relapsing-remitting multiple
sclerosis (RR-MS), with little effect of disease-modifying
treatments (DMTs). The hypothesis that autologous
haematopoietic stem-cell transplantation (AHSCT) could
halt PIRA in RR-MS was explored by comparing AHSCT-
vs natalizumab (NTZ)-treated patients.

Methods: Retrospective monocentric matched study on
RR-MS patients treated with BEAM-AHSCT (cases) or
NTZ (controls) at a single centre in Florence between 2007
and 2018. The cumulative proportion of patients with
relapse, EDSS worsening, relapse-associated worsening
(RAW), and PIRA was estimated using Kaplan-Meier
analyses during treatment-epoch (censoring controls at
NTZ discontinuation) and whole follow-up (including
switch from NTZ to alternative DMTs).

Results: Thirty RR-MS were included in each group (Table
1). During treatment epoch, AHSCT was superior to NTZ
on relapse suppression (p<0.001), but not on disability
outcomes (Figure 1). Twenty-nine/30 patients discontinued
NTZ after median 24 doses (range 9-59), mostly for JCV
positivity (77%), and started alternative DMTs. During the
overall follow-up (median 84.5 months), AHSCT was
superior to NTZ+DMTs on all the outcomes except for
PIRA, where the difference, although remarkable (11% vs
42% at year 8), was close to significance (p=0.068). Age
and EDSS at baseline of treatments independently predicted
PIRA (HR 1.12 and 1.59, respectively).

Table 1: Baseline clinical-demographic characteristics of the AHSCT
and NTZ patients included after propensity-score matching.
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Figure 1: Outcomes during treatment epoch (i.e. NTZ patients censored
at NTZ discontinuation). The proportion of cases with relapses was
lower in AHSCT-treated than in NTZ-treated patients (A), without
differences in disability outcomes (B, C, D).

Figure 2: Outcomes over the whole follow-up (i.e including the period
after NTZ discontinuation - NTZ+DTMs). AHSCT was superior to
NTZ+DMTs in all the outcomes, except for PIRA, where a remarkable
(close to significance) effect was also observed.

Conclusion: AHSCT was superior to NTZ in suppressing
relapse-activity and to NTZ+DMTs on relapses, EDSS
worsening and RAW, with a trend for possible superior
effectiveness also on PIRA. Early treatment with highly
effective DMTSs active on compartmentalized inflammation
might prevent PIRA in RR-MS.

Disclosure: Nothing to disclose.
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Relevance of spatial correspondence
between regional gene expression and
gray matter atrophy in multiple sclerosis
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Background and aims: Specific regional gene expressions
may contribute to a non-random gray matter (GM) atrophy
in multiple sclerosis (MS). Here, we investigated the spatial
associations between regional GM atrophy and gene
expression in a large MS patients’ cohort.

Methods: Brain 3T MRI, neurological and
neuropsychological assessment were obtained from 286 MS
patients and 172 healthy controls (HC). The spatial cross-
correlations between regional GM atrophy patterns derived
from voxel-based morphometry (VBM) and expressions of
2710 genes associated with MS provided by Allen Human
Brain Atlas were explored using the MENGA platform.
Using ToppGene Suite, enrichment analyses were
performed to explore over-represented molecular functions
and cellular components involving gene expressions
significantly associated with VBM-derived GM maps
(p<0.05, Bonferroni-corrected).

Results: Compared to HC, MS patients showed widespread
GM atrophy being significantly associated with the regional
expression of 74 genes, involved in synaptic GABA receptor
functions and mitochondrial oxidoreductase activities.
Lower volume in deep GM, cerebellum and left insula was
significantly associated with a higher clinical disability and
with the expression of 44 genes being enriched in the
mitochondrial and cellular nucleoids. Cognitively-impaired
(n=113) vs cognitively-preserved (n=173) MS patients had
distributed GM atrophy being significantly associated with
the expression of 64 genes involved in protein
heterodimerization and oxidoreductase activities of
mitochondrial and organelle membranes/envelopes.

Conclusion: Different regional expressions of genes
involved in synaptic GABA receptor and mitochondrial
oxidoreductase functions are associated with a clinically-
relevant regional GM atrophy in MS. Such differences may
influence regional susceptibility to MS-related excitatory/
inhibitory imbalance, oxidative stress, and GM atrophy
development.

Disclosure: The authors have nothing to disclose.
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quotient and cognitive abilities vary
according to maturation in pediatric MS
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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: Clinical and cognitive features of
pediatric multiple sclerosis (MS) differ from adult-onset
patients. Here, we tested maturation effects on
neuropsychological profiles and resting-state (RS) fnctional
connectivity (FC) of pediatric MS.

Methods: Seventy-six pediatric MS underwent
neuropsychological assessment of Wechsler-Intelligence-
Scales for Intelligent Quotient (1Q), Semantic/Phonemic
Verbal Fluency Test (SVFT/PVFT), Symbol Digit
Modalities Test (SDMT), Coding (CD) and Block Design
(BD), Trial Making Test (TMT-A/B). In 58 right-handed
MS patients and 22 matched healthy controls, RS FC within
executive, language, motor, default-mode and basal ganglia
networks was estimated. Maturation effects were assessed
by splitting pediatric MS in those <16 years (B16) (n=46)
and those >16 years (A16) (n=30).

Results: Most patients (81.6%) achieved 1Q scores at or
above average values (median 1Q=97.5). The most
frequently failed test were the CD (21.1%), TMT-B (15.8%),
TMT-A (10.5%), and SDMT (9.2%). In B16 patients,
reduced RS FC in the basal ganglia, language, and
sensorimotor networks was detected, which was associated
(p<0.05) with poorer cognitive performance (r
range=0.39/0.56). A16 patients showed reduced RS FC in
basal ganglia, sensorimotor and language networks as well,
but they also showed increased RS FC in the basal ganglia,
default-mode, sensorimotor, executive, and language
networks, which was associated (p<0.05) with a poorer
performance in executive speed and language abilities (r
range=-0.40/-0.59). In both groups, lower RS FC of the
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caudate nucleus within sensorimotor, language and
executive networks was associated with poorer 1Q and
cognitive performance.

Conclusion: Maturation significantly impacts on RS FC
abnormalities and on their association with cognitive
performances.

Disclosure: The authors have nothing to disclose.

OPR-020

Cerebrospinal fluid B cell and neuroaxonal
damage biomarkers: correlation with
relapses and long-term disability in MS

K. Smolik}, R. Bedin!, E. Casari!, M. Cardi?, E. Vitetta?,

P. Sola?, D. Ferraro?

1Department of Biomedical, Metabolic and Neurosciences,
University of Modena and Reggio Emilia, Modena, Italy,
2Multiple Sclerosis Center, Ospedale Civile Baggiovara,
Azienda Ospedaliero Universitaria di Modena, Modena, Italy

Background and aims: Aim of the study was to assess the
long-term prognostic role of multiple CSF biomarkers at
onset in a longitudinal cohort of MS patients.

Methods: We measured CSF Neurofilament light chain
(NFL), tau protein, chitinase-3-like 1 protein (CHI3L1),
CXCL13, IgG and IgM oligoclonal bands and kappa index
(CSF/serum kappa free light chains divided by CSF/serum
albumin) and correlated them with the risk of reaching an
EDSS of 2/3/4/6, a secondary progressive course, with the
time to a relapse, the number of total relapses and with the
use of a second-line treatment.

Results: Ninety-six patients (61F, 35M, mean age: 34 + 11
years) were followed up for a median of 135 months (IQR:
100-162). EDSS at last follow-up correlated with NFL (rho:
0.3, p=0.004) and CHI3L1 levels (rho=0.3, p=0.004). Only
NFL increased the risk of reaching an EDSS of at least 3
(p=0.037). CXCL13 and CHI3L1 (rho: 0.3, p<001 and
0.005, respectively) correlated with the number of relapses
during follow-up and the time to a first relapse was
influenced by high values (> median value) of CXCL13
(>14pg/ml) (p=0.043). NFL levels greater than 1000ng/L
influenced the risk of initiating second-line treatment (OR
3.9, 95%Cl: 1.5-10.7, p=0.007) and the time to its initiation
(p=0.003).

Correlation between CSF NFL and CHI3L1 levels and EDSS at last
follow up.
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Figure 1. Survival analysis showing how CXCL13 levels influence
time to first relapse.

Figure 2. Survival analysis showing how CSF NFL levels influence
time to initiation of a second line treatment.

Conclusion: CXCL13 was associated with an early
occurrence of relapses and with the total number of relapses,
while NFL was associated with long-term disability and
predicted the use of second-line treatment during the disease
course.

Disclosure: Krzysztof Smolik: nothing to disclose, Roberta
Bedin: nothing to disclose, Federica Casari: nothing to
disclose, Martina Cardi: nothing to disclose, Francesca
Vitetta has received travel grants and/or speaker/advisory
board honoraria from Merck, Novartis, Sanofi, Biogen and
Roche, Patrizia Sola: nothing to disclose, Diana Ferraro has
received travel grants and/or speaker/advisory board
honoraria from Biogen, Merck, Sanofi, Novartis and Roche.
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OPR-021

Myelin oligodendrocyte glycoprotein
(MOG) antibodies in adults with a first
demyelinating syndrome.

. Villacieros-Alvarez!, C. Espejo?, G. Arrambidel,

M. Castillo?, P. Carbonell?, M. Rodriguez?!, C. Tur?,

A. Vidal-Jordanal, L. Bollol, J. Castillil, I. Galan?,

L. Midaglia!, C. Nos?, B. Rodriguez-Acevedo?,

A. Zabalzal, N. Mongay?, A. Vilasecal, J. Rio?,

M. Comabellal, C. Auger?, A. Rovira?, J. Sastre-Garrigal,
X. Montalban?, M. Tintoré!, A. Cobo-Calvol

INeurology Department, Centre d’Esclerosi Multiple de
Catalunya (Cemcat), Hospital Universitari Vall d’"Hebron,
Vall d’Hebron Institut de Recerca, Barcelona, Spain, 2Section
of Neuroradiology, Hospital Universitari Vall d’Hebron,
Barcelona, Spain

Background and aims: MOG antibodies (MOG-Ab)
appear to distinguish multiple sclerosis (MS) from MOG-
associated disease (MOGAD) in most cases. However,
studies analyzing MOG-ADb at time of a first demyelinating
syndrome in adults are scarce. We aimed to 1) evaluate the
prevalence of MOG-ADb in a first demyelinating syndrome
cohort, and 2) compare baseline clinical features and disease
course between seropositive (MOG-Ab+) and seronegative
(MOG-ADb-) patients.

Methods: From a cohort of 1263 patients prospectively
enrolled between 1995 and 2020, we included 641 with
available serum samples obtained within 6 months from the
event. MOG-Ab were analyzed using a live cell-based
assay. Parametric and non-parametric tests as well as
logistic regression and survival models were used.
Results: MOG-Ab were positive in 17/641 (2.7%). 14/17
(82.4%) MOG-Ab+ patients presented with optic neuritis
(ON) compared to 231/624 (37.0%) MOG-Ab-, p=0.003.
Oligoclonal bands (OBs) were found in 2/16 (12.5%)
MOG-Ab+ in contrast to 338/546 (61.9%) MOG-Ab-,
p<0.001. Baseline brain magnetic resonance imaging was
normal in 10/16 (62.5%) MOG-Ab+ vs. 155/596 (26.0%)
MOG-Ab- patients, p=0.016. Clinical characteristics are
summarized in table 1. Absence of OBs and ON at onset
were independently associated with testing positive for
MOG-AD (table 2): Odds-Ratio (OR) 8.1; 95%Confidence
Interval (95%Cl) 1.8-37.0, p=0.007, and OR 7.1; 95%ClI
1.4-33.3, p=0.018, respectively. MOG-Ab+ patients were at
lower risk of reaching McDonald 2017 criteria (log-rank
p=0.003) (figure 1).

Conclusion: MOG-ADb are infrequent in adults with a first
demyelinating syndrome suggestive of MS, and should be
tested in patients presenting with ON and absence of OBs.
Disclosure: J. Villacieros-Alvarez has received grant from
Instituto de Salud Carlos 111, Spain; FI21/00282 A. Cobo-
Calvo has received grant from Instituto de Salud Carlos I,
Spain; JR19/00007.

Table 1. Demographic and clinical characteristics between seronegative
(MOG-Ab-) and seropositive (MOG-Ab+) patients.

Table 2. Logistic regression model for the presence of MOG-Ab
according to baseline variables.

Kaplan-Meier survival analysis for the time to reach the McDonald
2017 criteria according to serostatus.
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OPR-022

Novel pathogenic repeat configurations in
RFC1 causing CANVAS and disease
spectrum

E. Abati!, N. Dominik?, S. Magri?, R. Curro?, S. Facchini?,
H. McPherson3, S. Chintalapani®, J. Ealing®,

A. Radunovicb, E. Salsano?, S. Fenu?, D. Di Bella?,

M. Reilly?, H. Houlden?, I. Deveson?, A. Tucci?, F. Taroni?,
A. Cortesel

1Department of Neuromuscular Diseases, University College
London, London, UK, 2Fondazione IRCCS lIstituto
Neurologico Carlo Besta, Milan, Italy, 3Long Read
Sequencing Facility, Department of Neuromuscular Diseases
and Dementia Research Institute, UCL Queen Square
Institute of Neurology, London, UK, “Kinghorn Centre for
Clinical Genomics, Garvan Institute of Medical Research,
Darlinghurst, NSW, Sydney, Australia, *Motor Neurone
Disease Care Centre, Manchester Centre for Clinical
Neurosciences, Salford, UK, ¢Barts MND Centre, Royal
London Hospital, Whitechapel, London, UK

Background and aims: Cerebellar Ataxia, Neuropathy and
Vestibular Areflexia Syndrome (CANVAS) is an autosomal
recessive ataxia, usually caused by biallelic (AAGGG)n
repeat expansions in RFC1. However, a minority of
CANVAS patients do not carry AAGGG repeat expansions.
We identified three novel repeat motifs associated with
CANVAS and we demonstrated a pathogenic role for large
AAAGG repeat expansions.

Methods: We analysed 893 short-read-WGS from adult
patients with ataxia diagnosis and 8107 controls from the
100000GenomeProjects, and detected repeat expansions at
the RFC1 locus using ExpansionHunterDeNovov0.9.0.
Repeat motifs in homozygosis or compound heterozygosis
with AAGGG in patients and absent in controls were further
investigated by long read sequencing. Compound
heterozygous AAAGG/AAGGG carriers were also further
studied, given their higher frequency in ataxia cases.
Results: We identified six CANVAS patients carrying
novel repeat expansions in RFC1, namely (AGGGC)n
(n=3), (AAGGC)n (n=2), (AGAGG)n (n=1), which were
absent in controls. Repeat size was >500 repeat units in all
cases and up to 3400 in AGGGC repeat expansion carriers.
Long-read-sequencing revealed a pure AGGGC expansion
in three patients, whereas the other patients presented
complex motifs with AAGGG or AAAGG interruptions.
These configurations seem to have arisen from a common
haplotype. Clinical features of patients with novel repeat
configurations were mostly indistinguishable from biallelic
AAGGG repeat expansions carriers.

Conclusion: The identification of novel pathogenic
configurations and the demonstration of a pathogenic role
for the AAAGG repeat expands the genetic heterogeneity of
RFC1 disease. The assessment of these novel configurations
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is warranted in CANVAS patients with inconclusive genetic
testing.

Disclosure: Elena Abati received a scholarship from the
Rotary Club Milano Ovest.

OPR-023

ALEXANDER DISEASE IN A LARGE
ITALIAN COHORT OF ADULT PATIENTS

C. Benzoni?, S. Magri?, T. Bachetti®, D. Di Bella?, E. Sarto?,
M. Moscatelli4, I. Moroni®, D. Pareyson?, I. Ceccherinib,

E. Salsanol, F. Taroni?

1Unit of Rare Neurodegenerative and Neurometabolic
Diseases, Department of Clinical Neurosciences, Fondazione
IRCCS Istituto Neurologico Carlo Besta, Milano, Italy, 2Unit
of Medical Genetics and Neurogenetics, Department of
Diagnostic and Applied Technology, Fondazione IRCCS
Istituto Neurologico Carlo Besta, Milano, Italy, 3IRCCS
Ospedale Policlinico San Martino, Genova, Italy, “Unit of
Neuroradiology, Department of Diagnostic and Applied
Technology, Fondazione IRCCS Istituto Neurologico Carlo
Besta, Milano, Italy, *Unit of Child Neurology, Department
of Pediatric Neuroscience, Fondazione IRCCS lstituto
Neurologico Carlo Besta, Milano, Italy, SLaboratory of
Genetics and Genomics of Rare Diseases, IRCCS Istituto
Giannina Gaslini, Genova, Italy

Background and aims: Alexander disease (ALXDRD,
OMIM #203450) is a rare astrocytic leukodystrophy caused
by autosomal dominant, mostly de novo, gain-of-function
GFAP pathogenic variants. Our work is aimed at describing
an Italian cohort of adult ALXDRD patients to expand the
disease knowledge.

Methods: We recruited the patients from the Carlo Besta
Adult Leukodystrophy Database from January 2004 to
December 2022.

Results: We identified 41 adult patients (27 males; 28
sporadic; median follow-up: 6 years) with 24 different
GFAP pathogenic variants. MRI constantly showed bulbar
and cervical spinal cord atrophy with signal abnormalities.
34 patients were symptomatic (age-of-onset: >12 years in
30 patients; first typical manifestation: ataxic-spastic gait),
and their disease course was unevenly progressive, with
varying degree of dysarthria, dysphagia, and urge-
incontinence. Seven patients remained asymptomatic, with
one subject diagnosed at age of 50 because of a symptomatic
relative, and six subjects diagnosed incidentally between
the age of 32 and 68. Notably, all these incidentally-
diagnosed subjects had the same ¢.1127C>T (p.Arg376Leu)
pathogenic variant. In vitro studies on this variant showed
mild GFAP assembly pattern change with marked decrease
of GFAP protein production caused by interference with
intron-exon splicing.

Conclusion: In adults, MRI bulbospinal abnormalities are
the ALXDRD hallmark. The variability in disease
progression of late-onset forms should promote the
development of specific clinical assessment tools, also for
forthcoming studies with disease-modifying drugs.
Mutations causing low/null expression of abnormal GFAP
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protein lead to lack of symptoms, thus supporting the
rationality of a therapeutic approach based on gene
silencing.

Disclosure: Nothing to disclose.

OPR-024

Biallelic MED27 variants lead to variable
ponto-cerebello-lental degeneration with
movement disorders

E. Cali%, R. Maroofian!, R. Kaiyrzhanov?!, M. Zamani?,

M. Ferla?, D. Tortora?, M. Study Group?, W. Chung®,

S. Baig®, H. Houlden?, M. Severino*

1Department of Neuromuscular Diseases, UCL Institute of
Neurology, University College London, UK, 2Department of
Biology, Faculty of Science, Shahid Chamran University of
Ahvaz, Ahvaz, Iran, 3University of Oxford, Wellcome Centre
for Human Genetics, Oxford, UK, “Istituto Giannina Gaslini,
Neuroradiology, Genoa, Italy, 5Columbia University Medical
Center, New York City, NY, USA, SHuman Molecular
Genetics Laboratory, Health Biotechnology Division,
National Institute for Biotechnologyvg (NIBGE), PIEAS,
Faisalabad, Pakistan

Background and aims: MED27 is a subunit of the
Mediator multiprotein complex, which is involved in
transcriptional regulation. Biallelic MED27 variants have
recently been suggested to be responsible for an autosomal
recessive neurodevelopmental disorder with spasticity,
cataracts, and cerebellar hypoplasia. We further delineate
the clinical phenotype of MED27-related disorder by
characterizing the clinical and radiological features of 55
affected individuals from 28 unrelated families with
biallelic MED27 variants.

Methods: Utilizing exome sequencing and extensive
international genetic data sharing, 37 unpublished affected
individuals from 16 independent families with biallelic
missense variants in MED27 have been identified (29
females, mean age at last follow-up 17+12.4 years, range
0.1-45). Follow-up and hitherto unreported clinical features
were obtained from the published 12 families. Brain MRI
scans from 34 cases were reviewed.

Results: The condition is characterised by global
developmental delay/intellectual disability, ranging from
mild to profound (100%), bilateral cataracts (88%), infantile
hypotonia (73%), microcephaly (62%), gait ataxia (63%),
dystonia (58%), variably combined with epilepsy (52%),
limb spasticity (53%), facial dysmorphism (36%), and
premature mortality (17%). Brain MRI revealed cerebellar
atrophy (100%), white matter volume loss (76.4%), pontine
hypoplasia (47%) and basal ganglia atrophy with signal
alterations (44.1%). Previously unreported 37 affected
individuals had six homozygous pathogenic missense
MED27 variants, five of which were recurrent. An emerging
genotype-phenotype correlation was observed.

Figure 1. Pedigrees of affected families. a) new families, b) reported
families. Solid black: affected. Genotype, where indicated, represent
results of evaluation of the variants by Sanger sequencing.

Figure 2. Clinical features of MED27-related disorder
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Figure 3. Neuroradiological features of MED27-related disorder.
ological features of MED27-related disorder.

Conclusion: This study provides a comprehensive clinical-
radiological description of MED27-related disease,
establishes genotype-phenotype and clinical-radiological
correlations, and suggests a differential diagnosis with
syndromes of cerebello-lental neurodegeneration and other
subtypes of “neuro-MEDopathies”.

Disclosure: No financial disclosures.
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OPR-025

Altered Nt-acetylation processes, a new
disease-mechanism for Autosomal
Recessive Primary Familial Brain
Calcifications

V. Chelban?, H. Aksnes?, L. LaMonica3, L. Seabra?,

P. Devic5, R. Maroofian!, J. Vandrovcoval, D. Murphy?,

S. Efthymiou!, A. Pagnamenta®, A. Pennavaria?,

L. Krogstad?, K. Brenstad?, N. Glomnes?, J. Battini’,

N. Woods, R. Horvath®, A. Ernst3, J. Rothmans,

M. McEntagart?, Y. Crow*, G. Nicolas', T. Arnesen?,

H. Houlden!

1Department of Neuromuscular Diseases, UCL Queen
Square Institute of Neurology, London, UK, 2Department of
Biomedicine, University of Bergen, Norway, 3Department of
Cell Biology, Yale School of Medicine, New Haven, USA,
4Université Paris Cité, Imagine Institute, Laboratory of
Neurogenetics and Neuroinflammation, Paris, France,
SHospices Civils de Lyon, Groupement Hospitalier Sud,
Service d’Explorations Fonctionnelles Neurologiques, Lyon,
France, 80xford NIHR Biomedical Research Centre,
Wellcome Centre for Human Genetics, Oxford, UK, “Institut
de Recherche en Infectiologie de Montpellier, Université de
Montpellier, CNRS, Montpellier, France, 8Department of
Clinical and Movement Neurosciences, UCL Queen Square
Institute of Neurology, London, UK, °Department of Clinical
Neurosciences, University of Cambridge, Cambridge, UK,
10Medical Genetics Department, St George’s University
Hospitals, London, UK, 2Univ Rouen Normandie, CHU
Rouen, Department of Genetics and CNRMAJ, Rouen,
France

Background and aims: Primary familial brain calcification
(PFBC) is characterized by calcium deposition in the brain,
causing progressive movement disorders, psychiatric
symptoms, and cognitive decline. PFBC is a heterogeneous
disorder currently linked to variants in six different genes,
but most patients remain genetically undiagnosed.
Methods: We performed genome-wide sequencing,
homozygosity mapping, segregation analysis and in-depth
clinical and neuroimaging phenotyping for novel disease-
causing gene discovery. We used immunofluorescence and
fluorescence microscopy to assess subcellular distribution
and characterization of disease variants as well as an in vitro
carbon [14-C]-Nt-acetylation assay on immunoprecipitated
variants to investigate their enzymatic activity. We used a
zebra fish to model the disease and assess the phenotype.
Pathogenicity was further confirmed by surface biotinylation
assays and extracellular free phosphate quantification on
patient-derived fibroblasts.

Results: Here, we identify biallelic NAAGO variants in
seven individuals from four families with autosomal
recessive PFBC. The NAAGO variants lead to loss-of-
function with lack of protein N-terminal (Nt)-acetylation
activity. We show that the phosphate importer SLC20A2 is
a substrate of NAAGO in vitro. In cells, loss of NAAGO
caused reduced surface levels of SLC20A2 and a reduction
in extracellular phosphate uptake. A zebrafish disease model
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of NAAGO deficiency displayed a motor deficit with altered
phosphate homeostasis.

Conclusion: This study establishes NAA60 as a causal
gene for PFBC, provides a biochemical explanation of its
disease-causing mechanisms and underscores NAAG0-
mediated Nt-acetylation of transmembrane proteins as a
fundamental process for healthy neurobiological
functioning.

Disclosure: Nothing to disclose.

OPR-026

Genotype Phenotype correlation in PRKN-
associated Parkinson’s disease

P. Jayadev Menon?, S. Sambin?, B. Criniere-Boizet?,

T. Courtin?, C. Tesson?, J. Aasly?, Z. Gan Or?3,

A. Zimprich?, P. Pastor®, A. Di Fonzo®, K. Bhatia’,

F. Magrinelli’, H. Houlden’, R. Real’, D. Narendra8,

C. Janovick?, T. Lynch', W. Vandenberghe!!, H. Morris’,
K. Brockmann'?, C. Klein'?, A. Brice?, S. Lesage?,

J. Corvol!

1Paris Brain Institute/CNRS Sorbonne Université, Paris,
France, 2Norwegian University of Science and Technology,
Trondheim, Norway, 3McGill University, Montreal, Canada,
4Medical University of Vienna, Vienna, Austria, SUniversity
Mutua de Terrassa, Barcelona, Spain, éUniversity of Milan,
Milan, Italy, "University College London, London, UK, 8NIH,
Bethesda, USA, °University of Belgrade, Belgrade, Serbia,
19Dublin Neurological Institute, Dublin, Ireland, “University
of Leuven, Leuven, Belgium, 2University of Tlbingen,
Tlbingen, Germany, 3University of Liibeck, Liibeck,
Germany

Background and aims: Mutations in PRKN are the most
common cause of early-onset autosomal recessive inherited
PD, with over 140 different mutations spanning the entire
gene described as being pathogenic.

Methods: PD patients with bi-allelic pathogenic mutations
in PRKN and with no pathogenic mutations in other genes
known to result in monogenic PD were included. The type
of mutation in PRKN was analysed for an association with
the age at onset and motor severity, considering disease
duration as a covariant.

Results: 644 patients were included for analysis [age at
onset (31.4+11.38 years), disease duration (18+12.5 years)].
Mean UPDRS part 111 (on) score at the time of disease onset
was 12.6+1.4 and increased by 3.85+0.6 points every 10
years (n=310, p=3.6e-09).The average initial LEDD
amongst those who never had deep brain stimulation was
320£71 mg, and this increased by 118+30 mg every 10
years (n=94, p=0.0013). Patients with 2 missense variants
had a later age of onset (36.4+12.3 years), compared to
those with 2 structural variants (31.2+10.8 years) (p=0.004).
Variants located at the N-terminus of the protein (exon
1-3), were associated with an earlier age at onset of PD,
30.9+10.3 years, compared to variants located at the
C-terminus (exons 7-12), 34.9+12.5 (p=0.05)

Conclusion: We demonstrate that missense variants and
variants located in the N-Ter of the protein are associated
with a more benign progression of the disease, a finding
which has never before been demonstrated in bi-allelic
PRKN-PD.

Disclosure: Poornima Jayadev Menon is funded by the
Edmond J Safra fellowship in movement disorders.
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Physical-adjusted normal values for total,
central and peripheral latency of motor
evoked potentials from a large cohort

G. Lanzal, M. Cantone?, F. Fisicaro3, R. Bella4, R. Ferris,
G. Pennisi®, G. Waterstraat5, M. Pennisi®

1Department of Surgery and Medical-Surgery Specialties,
University of Catania, Catania, Italy; Clinical
Neurophysiology Research Unit, Oasi Research Institute-
IRCCS, Troina, Italy, 2Neurology Unit, University Hospital
Policlinico “G. Rodolico-San Marco”, Catania, Italy,
3Department of Biomedical and Biotechnological Sciences,
University of Catania, Catania, Italy, “Department of
Medical and Surgical Sciences and Advanced Technologies,
University of Catania, Catania, Italy, 5Clinical
Neurophysiology Research Unit, Oasi Research Institute-
IRCCS, Troina, Italy, SDepartment of Neurology and
Experimental Neurology, Charité — Universitatsmedizin
Berlin, Berlin, Germany

Background and aims: Differentiating physiologic from
altered motor evoked potentials (MEPs) due to central or
peripheral nervous system disease is crucial. However,
some physical features may introduce variability unrelated
to neural dysfunction. We provide age- and height-adjusted
normal values for MEP cortical latency (MCL), central
motor conduction time (CMCT), and peripheral motor
conduction time (PMCT) in a large cohort.

Methods: 587 healthy subjects were included. MCL was
determined, bilaterally, from the First Dorsal Interosseous
and Tibialis Anterior muscles during mild tonic contraction.
CMCT was estimated as the difference between MEP
cortical latency and PMCT by cervical or lumbar magnetic
stimulation. Right-to-left differences were also calculated.
For each parameter, multiple linear regression models of
increasing complexity were fitted using height and age as
regressors.

Results: MCL, PMCT, and CMCT were age- and height-
dependent, although age had only a small effect on CMCT.
MCL and PMCT were explained best by linear models,
indicating a positive correlation with both height and age.
For CMCT height-only models, indicating a positive
correlation, were selected in the majority of cases. Right-to-
left-differences were explained by neither height nor age.
Then, sex-specific reference values were obtained for all
latencies and inter-side differences, with adjustments for
height and age where warranted.

Conclusion: A significant relationship was found between
height and age and all MEP latencies at four limbs, thus
facilitating the evaluation of MEP in clinical and research
settings. Unlike previous reports, we also highlighted the
contribution of sex, which might influence both MEP
responses and the effects of neuromodulatory techniques.
Disclosure: Nothing to disclose.
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Automated pupillometry to detect
cognitive motor dissociation in ICU
patients with acute brain injury

M. Othman!?, M. Olsen?, M. Amiril, H. Jensen?,

S. Kjeldsen3, I. Larsen?, B. Nyholms3, V. Nersesjan?,

K. Moller?, J. Kjeergaard?, D. Kondziellal

1Department of Neurology, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark, 2Department of
Neuroanaesthesiology, Copenhagen University Hospital,
Copenhagen, Denmark, 3Department of Cardiology,
Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark

Background and aims: Cognitive motor dissociation
(CMD) defines a subset of clinically unresponsive patients
who can engage in active mental paradigms, suggesting
covert consciousness. CMD is prevalent in 15-20% of
unresponsive patients with acute brain injuries. As cognitive
and emotional processes can be reflected by pupil dilations,
which are easily detectable using automated pupillometry,
we hypothesized that automated pupillometry can identify
CMD.

Methods: We serially evaluated patients in the intensive
care unit (ICU) with an automated pupillometry paradigm
focusing on inducing cognitive load. The active paradigm
consisted of two sets of five mental arithmetic tasks with
increasing complexity. Responding with a pupil dilation to
at least three of the tasks in one set was considered
command-following behavior.

Results: Utilizing automated pupillometry, we assessed 91
ICU-patients (male 69%; mean age 60 years (SD+13.8))
with acute traumatic and non-traumatic brain injury
(56<UWS/VS; 35>MCS) and 26 age- and sex-matched
healthy controls. Sixty% of clinically responsive patients
(MCS or better) were able to generate >3 pupil dilations
when performing mental tasks versus 23% of clinically
unresponsive patients (X2, odds ratio 4.96 [95%CI:1.98-
12.42]). In comparison, 77% of healthy controls could
generate >3 pupil dilations. Of patients with unresponsive
wakefulness syndrome (n=20), automated pupillometry
detected pupillary responses to mental tasks in 15%.
Conclusion: Automated pupillometry combined with
mental tasks could detect command-following behavior at
the bedside in 15% of clinically unresponsive patients,
which is the same amount of CMD patients as typically
found with fMRI and EEG paradigms, indicating that
automated pupillometry can identify CMD in the early
stages of ICU-admission.

Disclosure: No relevant or material financial interests that
relate to the research described in this paper.
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Plasma cfDNA liquid biopsy in the follow-
up of high-grade gliomas

V. Pieril, G. Berzero?, R. Paterra?, Q. D’Alessandris3,

G. Sferruzzal, E. Pompeo?, E Roncelli4, M. Bailo?,
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Salute University, Milan, Italy, éNeural Stem Cell Biology
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Scientific Institute; Vita-Salute San Raffaele University,
Milan, Italy

Background and aims: In high-grade gliomas, tissue
biopsy cannot be repeated over-time to monitor treatment-
response. Thus, we investigated the potential value of
plasmatic cell-free DNA(PcfDNA) as a non-invasive ‘liquid
biopsy’ marker of disease evolution.

Methods: Patients’ blood was collected at 4 time points(TP),
in parallel to clinical follow-up. Concentration and
molecular status of PCFDNA were analyzed. MRI volumes
were segmented in T1+contrast and T2-FLAIR sequences.
Results: Fifty-four high-grade glioma patients and 14
healthy controls were enrolled. Blood samples were
collected from all 54 patients at radiological diagnosis
before surgery(TPO), from 33 patients after surgery(TP1),
from 21 patients after radio-chemotherapy(TP2), from 10
patients at the first radiological progression (TP3)(Figurel).
At TO, a significantly higher concentration of PcFDNA was
detected in patients than in controls(Figure2A). IDH-wild-
type gliomas showed a trend toward higher PcFDNA when
compared with IDH-mutant gliomas. Digital-droplet PCR,
performed at TO on PcfDNA of 4 patients with IDH-
mutations in tumor tissues, identified the same IDH1-
R132H mutation in all cases. When PcfDNA at TPO was
compared to that at TP1 of the same patient (n=33), there
was a significant reduction of plasmatic cfDNA after
surgery, mirroring the extensive tumor-resection shown by
MRI(Figure2B). Finally, PcfDNA was evaluated in 10
patients until their radiological progression. Interestingly,
PcfDNA levels not only followed the same trend of the
volumes of T2-FLAIR hyperintensities and T1 contrast-
enhancements, but were also mirrored by the evolution of
KPS and NANO scores(Figure3).

Fig. 1 — Timeline of blood collection: Blood withdrawals have been
performed at four consecutive timepoints during patient’s clinical
history and follow-up, always in parallel to MR imaging and clinical
evaluation.

Fig. 2 - Healthy Controls vs Gliomas a TO and at T1: A) PcfDNA
values of patients at TO are higher than in controls (Mann Whitney test,
p<0.0001). B) PcfDNA values of patients at TO are higher than at T1
(Wilcoxon matched pairs, p<0.0035)

Conclusion: Preliminary results suggest that PcCFfDNA
content may be an informative tool to complement MRI
during the follow-up of high-grade gliomas.

Disclosure: Nothing to disclose.

Fig. 3 — Follow-up until glioma relapse. Values of ten patients are
shown, from glioma diagnosis to relapse A) Tumor volumes in
T2-FLAIR (green) and T1+c (yellow). B) Quantity of PcfDNA (red).
C) Assessments of KPS (blue) and NANO score(light blue)
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BCI-STAR Project: Associative brain
computer interface for upper limb
rehabilitation following stroke

B. Svejgaard?, A. Stevenson?, H. Jorgensen®, B. Modrau?,
S. Dosen?, N. Mrachacz-Kersting®

1Center for Neurotechnology and Rehabilitation, Aalborg,
Denmark, 2Department of Health Science and Technology,
Aalborg University, Aalborg, Denmark, 3Neurorehabilitation
North, Brgnderslev, North Denmark Regional Hospital,
Denmark, “Department of Neurology, Aalborg University
Hospital, Aalborg, Denmark, SAlbert-Ludwigs University
Freiburg, Freiburg, Germany

Background and aims: Associative Brain Computer
Interface (BCl)-aided rehabilitation of the upper extremity
has been shown to improve post stroke upper limb recovery.
In the associative BCI, electrical stimulation of a peripheral
nerve is triggered such that the resulting sensory volley
arrives precisely during the most active phase of the motor
cortex during movement of the paretic limb. The aim of this
current study is to investigate the functional outcomes of
stroke patients with upper limb weakness following
associative BCI training.

Methods: In this ongoing study, 60 hospitalized subacute
stroke patients are offered 12 BCI training sessions over 4-5
weeks. Participants are randomly assigned to receive either
functional electrical stimulation (intervention) or sub-
sensory ‘“sham” stimulation (control). Corticospinal
excitability is evaluated by measuring motor evoked
potentials (MEPS) in response to transcranial magnetic
stimulation (TMS), and recovery is assessed using Fugl-
Meyer upper extremity (FM-UE) and Action Research Arm
Test (ARAT) scales.

Results: Preliminary results show significantly improved
corticospinal excitability in the intervention group,
immediately and 30 minutes after the training. This has not
been found in the control group. Both groups experience
functional improvements, but we have not found differences
between the two groups, likely due to low sample size.
Conclusion: Associative BCI training increases the
corticospinal excitability in subacute stroke patients with
upper limb weakness, and provides a novel tool to
neurotechnology-aided rehabilitation. We expect to see
significantly increased recovery in the intervention group
compared to the control group as sample size increases,
mirroring the results seen in earlier studies.

Disclosure: The authors declare no conflicts of interest.
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OPR-031

Exploring a novel bedside-approach to
communication in brain injury: Tongue-
based motor imagery documented by
fNIRS

P. Zarifkar?, A. Dutta?, M. Othman?, D. Kondziella?
1Department of Neurology, Copenhagen University Hospital,
Rigshospitalet, Copenhagen, Denmark, 2Department of
Biomedical Engineering, University of Lincoln, Lincoln, UK

Background and aims: Patients suffering from severe
brain injuries have difficulties with verbal and motor
communication, posing challenges in cognitive assessment.
Functional near-infrared spectroscopy (fNIRS) provides a
non-invasive alternative for evaluating motor cortex
activation in the absence of physical movement, by
detecting changes in cortical blood oxygenation levels. This
proof-of-concept study investigates the potential of using
tongue-based commands as a novel motor imagery
communication method via fNIRS.

Methods: Twenty healthy staff at the Copenhagen
University Hospital volunteered to undergo fNIRS
measurements from the fronto-parietal and primary motor
cortices while performing tongue motor and tongue motor
imagery tasks. We used a support vector machine classifier
to classify the brain activation patterns to distinguish
between tongue motor imagery and a relaxed state.
Results: Our results showed that all participants were able
to elicit activation in the tongue motor homunculus through
tongue motor imagery, comparable to activation responses
observed during physical tongue movement. The activation
was localized to the left hemisphere with both tongue motor
and tongue motor imagery tasks. Additionally, tongue
imagery activated the fronto-parietal regions associated
with cognitive processing. The classifier successfully
distinguished motor imagery from the relaxed state with a
92% accuracy.

Conclusion: Our study provides proof-of-concept for the
use of a novel tongue motor imagery paradigm in healthy
individuals, highlighting the potential for fNIRS to facilitate
cognitive assessments and meaningful interactions in
patients with severe brain injury.

Disclosure: The authors have no conflicts of interest to
declare.
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Intensive Blood Pressure Reduction
Attenuates Hematoma Growth in Fast
Bleeding Intracerebral Hemorrhage
Patients

Q. Li%, A. Morotti2, A. Warren3, A. Qureshi?,

D. Dowlatshahi®, G. Falcone®, K. Sheth?, A. Shoamaneshs,
S. Murthy®, A. Viswanathan?, ]. Goldstein!?

1Department of Neurology, The Second Hospital of Anhui
Medical University, Hefei, China, 2Neurology Unit,
Department of Neurological Sciences and Vision, Azienda
Socio Sanitaria Territoriale Spedali Civili, Brescia, Italy,
3Department of Neurology, Massachusetts General Hospital,
Harvard Medical School, Boston, USA, “Zeenat Qureshi
Stroke Institute and Department of Neurology, University of
Missouri, Columbia, MO, USA, 5Department of Medicine,
Division of Neurology, University of Ottawa and Ottawa
Hospital Research Institute, Ottawa, ON, Canada,
6Department of Neurology, Yale School of Medicine, New
Haven, CT, USA, "Division of Neurocritical Care and
Emergency Neurology, Departments of Neurology and
Neurosurgery, and the Yale Center for Brain and Mind Health,
Yale School of Medicine, New Haven, CT, USA, 8Department
of Medicine, Division of Neurology, McMaster University,
Population Health Research Institute, Hamilton, ON, Canada,
9Clinical and Translational Neuroscience Unit, Feil Family
Brain and Mind Research Institute and Department of
Neurology, Weill Cornell Medicine, NY, USA, 1°Division of
Neurocritical Care and Emergency Neurology, Massachusetts
General Hospital, Harvard Medical School, Boston, USA

Background and aims: Spontaneous intracerebral
hemorrhage (ICH) patients at highest risk of hematoma
growth are those with the most potential to benefit from
anti-expansion treatment. We aim to determine whether
intensive blood pressure reduction could benefit patients
with fast bleeding ICH.

Methods: An exploratory analysis of data from the
Antihypertensive Treatment of Acute Cerebral Hemorrhage
Il (ATACH-11) randomized controlled trial was performed.
Fast bleeding ICH was defined as an ICH volume/onset-to-
CT time >5ml/h. Multivariable logistic regression analysis
was used to identify predictors of hematoma expansion and
explore whether fast bleeding ICH patients specifically
benefit from intensive BP reduction.

Results: A total of 940 patients were included (mean age
62.1 years, 61.5% male), of whom 214 (22.8%) experienced
hematoma expansion. Of these, 567(58.9%) met the
definition of “fast bleeding” with baseline ICH volume/time
to presentation of at least 5ml/h. Intensive blood pressure
reduction was associated with a significantly lower rate of
hematoma growth in fast bleeding patients (20.6% vs
31.0%, p =0.005). Intensive blood pressure reduction was
associated with reduced rate of hematoma growth in fast
bleeding patients in the multivariable regression analysis
(OR 0.58, 95%Cl:0.39-0.85, p=0.006), but not in slow

bleeding patients (OR 1.01, 95% CI 0.59-1.72, p = 0.981).
In a subgroup of 266 (46.9%) fast-bleeding patients who
received treatment within 2 hours after symptom onset,
intensive BP lowering was associated with improved
functional independence (OR 1.98, 95%CI:1.06-3.69,
p=0.031).

Flowchart of Patient Selection

Conclusion: Our results suggest that early use of intensive
BP reduction may reduce hematoma growth and improve
outcome in fast bleeding patients.

Disclosure: Nothing to disclose.

OPR-033

European society of neurosonology and
cerebral haemodynamic stroke focus
cardiac ultrasound (s-focus)

R. Licenik?, J. Pagola?, M. Balestro®, M. Hasan?, ]. Juega?,
V. Lelyuk?#, D. Limbu?, P. Lochner!, I. Lopez5, R. Mufioz®,
V. Reskovic Luksic’, E. Montellano®, S. Saeed?, L. Zviagina'®
INorth West Anglia NHS Foundation Trust, Department of
Stroke and Neurology, Peterborough, UK, 2Vall d’Hebron
Universitary Hospital , Department of Neurology, Barcelona,
Spain, 3Hospital Divina, Porto Alegre, Brazil, “Federal
center of brain research and neurotechnology of the Federal
Medical Biological Agency, (FCBRN), Moscow, Russian
Federation, *Hospital Universitario de Santiago de
Compostela, Department of Neurology, Santiago de
Compostela, Spain, SUniversitary Hospital of Navarra,
Department of Neurology, Pamplona, Spain, "University
Hospital Centre, Department of Cardiovascular Diseases,
Zagreb, Croatia, 8University Hospital Wiirzburg, Department
of Neurology, Wiirzburg, Germany, °Haukeland University
Hospital, Department of Heart Disease, Bergen, Norway,
100desa Regional Medical Centre, Department of Medicine,
Odesa, Ukraine, “Saarland University Centre, Department
of Neurology, Homburg, Germany

Background and aims: In the last decade a new ultrasound
approach using point-of-care ultrasound concept has been
expanding in many fields of medicine including neurology.
Standard echocardiogram is used by specialists to detect
stroke relevant pathologies. Focus cardiac ultrasound, in
view of its limitations, can be used by echocardiography
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non-specialists as an efficient bedside tool to detect specific
cardiac conditions.

Methods: ESNCH Focused echocardiography working
group included members from different countries that have
various pathways, protocols, levels of experience and
training and educational programmes, developed a new
stroke relevant focused cardiac ultrasound (S-FoCUS)
programme in 2022. We developed a protocol, educational
and training programme and initiated a process of
implementation of S-FoCUS, including development of
clinical pathways. During the development process we took
into consideration the European Association of
Cardiovascular Imaging recommendations for focus cardiac
ultrasound to develop a highly compatible S-FoCUS
programme.

Results: The S-FoCUS protocol, educational and training
programme was developed by working group members
specialised in neurology, stroke medicine, cardiology and
internal medicine. We developed a protocol and reporting
form comprising of eleven questions with binary answers
focusing on specific target structures and function: left
ventricle, left atrium, right ventricle, gross valvular
abnormalities, large intracardiac masses, aortic plaque,
pericardium, hypovolaemia with six standardized
echocardiographic views. We developed ESNCH S-FoCUS
educational and training programme with structured
curriculum and syllabus focused on generic and specific
knowledge with training and certification pathway.
Conclusion: ESNCH Focused echocardiography working
group developed and started the implementation and
evaluation process of the ESNCH stroke relevant focus
cardiac ultrasound (S-FoCUS).

Disclosure: Nothing to disclose.
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The effect of cardiovascular risk factors
and NOTCHS3 variant position on the
CADASIL phenotype: a retrospective
study

N. Rifino?, I. Canavero?, B. Stortil, S. Baratta2, F. Taroni?,
A. Bersano!

1Cerebrovascular Disease Unit, IRCCS Foundation Carlo
Besta Neurological Institute, Milan, Italy, 2Unit of Medical
Genetics and Neurogenetics, IRCCS Foundation Carlo Besta
Neurological Institute, Milan, Italy

Background and aims: Cerebral autosomal dominant
arteriopathy ~ with  subcortical infarcts and
leukoencephalopathy (CADASIL) is a rare heritable small
vessel disease caused by a cysteine-altering mutation in one
of the thirty-four epidermal growth factor-like repeat
(EGFR)-domains of the NOTCH3 gene. CADASIL has a
variable phenotypic presentation. Although a genotype-
phenotype relationship has never been found in past years,
mutations in EGFRs 1-6 have recently been described to
correlate with greater disease severity. However, the
contribution of the location of the variants and the presence
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of cerebrovascular risk factors in CADASIL phenotype is
still unclear. Herein, we investigated the influence of
mutation site and cerebrovascular risk factors on the clinical
presentation of the disease.

Methods: Between 2008 and 2022, we retrospectively
recruited 153 individuals carrying a NOTCH3 pathogenic
variant. For each patient, demographic and clinical data
were collected, including CHA2DS2-VASc and modified-
Rankin scale(mRS).

Results: 103 symptomatic and 50 asymptomatic cases were
included(Figure-1A). Mutations clustered on the first 6
exons were associated with an increased risk of stroke (odds
ratio [OR]:3.01;95%Cl:6.81-1.33) and migraine
(OR:1.09;95%CI:3.49-0.71) (Figure-1B). On Kaplan-Meier
analysis, these patients had also a shorter stroke-free
survival compared with cases with a mutation on the 7-25
exon(Figure-2A). However, cardiovascular risk factors
were found to be associated with penetrance of these
variants as assessed by mRS (p-value:0.0002,Figure-2B)
and were significantly more common among symptomatic
patients(Figure-3).

1A. Clinical features, cardiovascular risk factors, and family history of
symptomatic and asymptomatic cases with a NOTCH3 variant - 1B.
Differences in clinical manifestations and age onset stratified according
to variant position (exon 1-6 vs exon 7-25)
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2A. Kaplan-Meier plot showing the difference in age at onset of the
first stroke for patients with exon 1-6 variants and those with exon
7-25 variants - 2B. Association of CHA2DS2-Vasc with modified
Rankin Scale among patients with NOTCH3 variants

3. Comparison of the frequency of cardiovascular risk factors between
symptomatic and asymptomatic cases with a NOTCH3 variant

Conclusion: The presence of NOTCH3 variants is not an
independent prognostic variable of CADASIL and their
location may modulate the clinical expression.
Cardiovascular risk factors may influence the clinical
presentation and, therefore, should be treated aggressively.
Disclosure: Nothing to disclose.
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Emergent carotid stenting versus no
stenting for acute ischemic stroke due to
tandem occlusion: a meta-analysis
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INeurology and Stroke Unit, Bufalini Hospital, Cesena, Italy,
2Neuroradiology, University Hospital *San Giovanni di Dio e
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Civile *Santo Spirito’, Pescara, Italy, “Interventional
Neuroradiology, University Hospital Centre of Limoges,
Limoges, France, SBioEMXLim, University of Limoges
Medical Faculty, Limoges, France, éMedicine, Surgery and
Dentistry “Scuola Medica Salernitana™, University of
Salerno, Fisciano, Italy, "THuman Neurosciences,
Neurosurgery, University of Rome La Sapienza, Rome, Italy,
8Neurology and Stroke Center, IRCCS Istituto Delle Scienze
Neurologiche di Bologna, Maggiore Hospital, Bologna, Italy,
9Neurosciences and Mental Health, Neurology Service,
Hospital de Santa Maria/ CHULN, University of Lisbon,
Santa Maria, Portugal, 1°Surgical Medical Sciences and
Advanced Technologies “G.F. Ingrassia” - Endovascular
Neurosurgery, University of Catania, Catania, Italy

Background and aims: Emergent carotid artery stenting
(eCAS) is often performed in the context of mechanical
thrombectomy for acute ischemic stroke with tandem
occlusion. However, the optional management strategy in
this setting is still unclear. Here we provide a systematic
review and meta-analysis to investigate safety and efficacy
of such procedure in patients with extra-cranial internal
carotid artery stenosis and acute large vessel occlusion.
Methods: The systematic review followed a PROSPERO
registered protocol (CRD42021279218). MEDLINE,
EMBASE and Scopus were searched from 1/1/04 to 1/10/21
for studies comparing eCAS vs no-stenting approach in
cases of stroke due to tandem occlusion. Primary endpoint
was good functional outcome (90 days mRS 0-2); secondary
outcomes were (i) SICH, (ii) recurrent stroke, (iii) successful
recanalization (TICI 2B-3), (iv) embolization in new
territories, (v) procedural complications and (v) re-stenosis
during follow-up. Meta-analysis was performed using the
Mantel-Haenszel method and random-effect modeling.
Results: Overall, 38 studies reached qualitative synthesis.
eCAS was associated with higher chance of achieving good
functional status at follow-up compared to no-stenting
approach (OR=1.14, 95%CI 1.14-1.91). ECAS carried a
marginal increase in SICH risk (OR=2.14, 95%Cl 0.93-
4.89), and a higher chance of successful recanalization
(OR=2.38, 95%CI 1.55-3.67). Restenosis rate was lower in
eCAS group vs no-stenting group (2% vs 9%, p=0.001).
Conclusion: eCAS seems to be associated with a higher
good functional outcome than mechanical thrombectomy
with no-stenting in patients with acute ischemic stroke due
to tandem occlusion.

Disclosure: Nothing to disclose.
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Increased platelet-leukocyte aggregates
in pial blood samples before
thrombectomy in human stroke

G. Stoll!, L. Zimmermann?, A. Kollikowski?,

B. Nieswandt?, M. Pham?, M. Schuhmann?

1Dept. of Neurology, University of Wuerzburg, Wuerzburg,
Germany, 2Dept. of Neuroradiology, University of
Wuerzburg, Wuerzburg, Germany, 3Inst. for Experimental
Biomedicine. University of Wuerzburg, Wuerzburg, Germany

Background and aims: Studies in rodent stroke
demonstrated that platelets and leukocytes interact and
contribute to infarct progression by a process termed
thrombo-inflammation (Stoll & Nieswandt, Nat Rev Neurol
2019). The aspiration of minute samples of ischaemic
arterial blood directly from the pial cerebral collateral
circulation before thrombectomy enables confirmatory
studies in human ischaemic stroke. We here assessed
platelet-leukocyte aggregates (PLAs) as biomarkers of
inflammatory platelet activation.

Methods: Upon informed consent we collected arterial
blood samples from 15 patients with middle cerebral artery
occlusion, one distal to the occlusion site immediately
before thrombectomy, the second at the level of the carotid
artery which served as intraindividual control. Circulating
PLAs were quantified by flow cytometric analysis and
representative blood smears stained by
immunocytochemistry by an anti-neutrophil elastase
antibody and anti-CD42b for platelets.

Results: Platelets formed significantly more aggregates
with granulocytes and monocytes within the ischaemic
vasculature compared to systemically aspirated blood,
whereas the extent of lymphocyte binding was unaltered
(platelet-granulocyte aggregates systemic 16.91 + 12.08%
vs ischaemic 22.97 + 14.52%, p<0.05; platelet-monocyte
aggregates systemic 45.69 + 18.80% vs ischaemic 64.06 +
17.02%, p<0.001; platelet-leukocyte aggregates systemic
10.81 + 6.93% vs ischaemic 11.93 + 6.45%). PLA formation
could be confirmed by immunohistochemistry of blood
smears.

Conclusion: The finding of increased PLA formation
within the compromised ischaemic brain circulation under
occlusion provisionally nourished by collateral flow
supports the concept of detrimental platelet-leukocyte
interactions in human stroke and clinical approaches to
block platelet glycoprotein (GP)Ib and/or GPVI as key
mediators of PLA formation.

Disclosure: The authors have nothing to disclose related to
the content of this abstract.
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Biomarkers Predictive of Atrial Fibrillation
in Patients with Cryptogenic Stroke.
Insights from The NOR-FIB Study
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Background and aims: There are currently no biomarkers
used to select cryptogenic stroke (CS) patients for
monitoring with insertable cardiac monitors (ICMs), the
most effective tool for diagnosing atrial fibrillation (AF) in
CS. The purpose of this study was to assess clinically
available biomarkers as predictors of AF.

Methods: Eligible CS and cryptogenic transient ischemic
attack (TIA) patients underwent 12-month monitoring with
ICMs, clinical follow-up, and biomarker sampling. Levels
of cardiac and thromboembolic biomarkers, taken within 14
days from symptom onset, were compared between patients
diagnosed with AF (n=74) during monitoring and those
without AF (n=185). Receiver operating characteristic
(ROC) curves were created. Biomarkers reaching area
under ROC curve (AUC) > 0.7 were dichotomized by
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finding optimal cut-off values and used in logistic regression
establishing their predictive value for increased risk of AF
in unadjusted and adjusted models.

Results: B-type natriuretic peptide (BNP), N-terminal pro-
brain natriuretic peptide (NT-proBNP), creatine Kkinase,
D-dimer, high-sensitivity cardiac Troponin | and T were
significantly higher in the AF than non-AF group. BNP and
NT-proBNP reached predefined AUC level, 0.755 and
0.725 respectively. Optimal cut-off values were 33.5 ng/L
for BNP, and 87 ng/L for NT-proBNP. Regression analysis
showed that NT-proBNP was a predictor of AF in both
unadjusted, odds ratio (OR) 7.72 (95% confidence interval
[CI] 3.16-18.87), and age and sex adjusted models, OR
4.82 (95% CI 1.79-12.96).

Conclusion: Several clinically established biomarkers were
associated with AF. NT-proBNP performed best as AF
predictor and could be used for selecting patients for long-
term monitoring with ICMs.

Disclosure: DA has received honoraria and consultation
fees from Actelion, Amgen, AstraZeneca, BMS/Pfizer,
Bayer, Boehringer-Ingelheim, MSD, Novartis,
Pharmacosmos, Roche Diagnostics, Sanofi, Takeda, and
Vifor Pharma, and research funding (to the institution) from
BMS/Pfizer, Bayer, Roche Diagnostics and Medtronic.
AHA has received travel support, and honoraria for advice
or lecturing from Bayer, Boehringer Ingelheim, BMS,
Abbvie, Novartis, Roche, Pfizer, and Teva, research grant
from Boehringer Ingelheim, and partial financial support
from Medtronic and BMS for operating costs in ongoing
clinical studies. ATL and BRT have received travel funding
from Medtronic and are funded by a PhD fellowship from
Helse Sgr-@st (South-Eastern Norway Regional Health
Authority). Funding: NOR-FIB is an investigator driven
academic study, supported by Oslo University Hospital,
Norwegian Health Association, South-Eastern Norway
Regional Health Authority, @stfold Hospital Trust and the
European Cerebrovascular Research Infrastructure (ECRI).
Devices were partly provided by Medtronic.
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Risk of disease relapse and safety of
SARS-CoV-2 vaccination in patients with
chronic inflammatory neuropathies
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Background and aims: To evaluate the risk of relapse after
SARS-CoV-2 vaccination, and its safety and tolerability, in
chronic inflammatory neuropathies patients.

Methods: In this multicenter, cohort, and case-crossover
study, the risk of relapse associated with SARS-CoV-2
vaccination was assessed by comparing frequency of
relapse in CIDP and MMN patients who underwent or did
not undergo vaccination. Frequency of relapse in the three
months prior and after vaccination, and safety and
tolerability of SARS-CoV-2 vaccination were also assessed.
Results: 336 patients were included (278 CIDP; 58 MMN).
307 (91%) patients underwent SARS-CoV-2 vaccination,
including 269 (88%) with BNT-162b2 (Pfizer/BioNTech),
28 (9%) with mRNA-1273 (Moderna), and 10 (3%) with
ChAdOx1 (AstraZeneca). Twenty-nine patients (9%) did
not undergo vaccination. Clinical relapse was observed in
16 (5%) patients (13 CIDP; 3 MMN) after SARS-CoV-2
vaccination and in none of the patients who did not undergo
vaccination (RR=3.21, 95% ClI, 0.19-52.25). There was no
increase in the specific risk of relapse associated with type
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of vaccine or diagnosis. Comparison with the 3-month
control period preceding vaccination revealed an increased
risk of relapse after vaccination (RR= 4.00; 95% CI, 1.35-
11.82), which was restricted to CIDP patients (RR= 3.25,
95% CI, 1.07-9.84). The safety profile of SARS-CoV-2
vaccination was characterized by short-term, mild-to-
moderate local and systemic adverse events.

Fig. 1

Fig. 2

Conclusion: SARS-CoV-2 vaccination in CIDP patients
seems to be associated with a small increased risk of relapse
and with an acceptable short-term safety profile. The
benefits of SARS-CoV-2 vaccination in CIDP and MMN
patients outweigh the risk of disease relapse.

Disclosure: The other authors declare no conflict of interest.

OPR-039

Clinical characteristics of Small Fiber
Neuropathy following SARS-CoV2
infection or vaccination

A. Furia, R. Liguori, A. Incensi, V. Vacchiano,

V. Donadio

IRCCS lIstituto delle Scienze Neurologiche di Bologna, UOC
Clinica Neurologica, Bologna, Italy

Background and aims: Small fiber neuropathy (SFN) is a
peripheral nervous system disorder which can be caused by
infection from particular pathogens (e.g., HIV) and by the
immune response against them. This study aims to
characterize patients reporting with symptoms compatible
with SFN temporally related to either SARS-CoV2 infection
or vaccination, as already suggested by several reports.

Methods: Skin biopsy was performed in patients presenting
with symptoms compatible with SFN in close temporal
connection (< 2 months) to either SARS-CoV2 infection or
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vaccination. Large fiber neuropathy was excluded by
neurological examination and nerve conduction studies.
Clinical data, comprising time from infection or vaccination
to symptoms, pain characteristics and localization, type of
vaccination and response to therapy were collected.
Additionally, the Douleur Neuropathique-4 Questionnaire
was administered to characterize pain, as well as the
Composite Autonomic Symptom Score in order to assess
autonomic fiber involvement and Short Form Health
Survey-36 for assessment of quality of life.

Results: 33 patients were studied (13 male, 20 female), of
which 6 after infection and 27 after vaccination. Onset from
event to clinical presentation was on average 20.5 days
(range 7-76 days) for infection and 7.2 days for vaccination
(range 1-42 days). Skin biopsy revealed reduced
intraepidermal nerve fiber density compatible with SFN in
90% of infected patients and 70% of vaccinated ones.
Conclusion: In line with other studies, these results suggest
a link between SFN and SARS-CoV2 infection or
vaccination. A possible explanation could be the immune
response against the Spike glycoprotein of SARS-CoV2
causing small fiber damage.

Disclosure: The authors have no conflicts of interest to
disclose.

OPR-040

Distinctive Functional Antibody Signatures
To Mycobacterium Tuberculosis In
Pulmonary And Nervous System Infection

M. Spatolal, N. Nzizal, E. Irvinel, D. Cizmeci?, W. Jung?,
L. Hong Van?, L. Thanh Hoang Nhat3, V. Thi Ngoc Ha3,
N. Hoan Phu?, H. Dang Trung Nghia*, G. Thwaites?,

D. Lauffenburger?, T. Nguyen Thuy Thuong?, G. Alter?
1Ragon Institute of MGH, MIT and Harvard Medical School,
Cambridge, USA, 2Massachusetts Institute of Technology,
Cambridge, USA, 30xford University Clinical Research Unit,
Centre for Tropical Medicine, Ho Chi Minh City, Vietnam,
4Hospital for Tropical Diseases, Ho Chi Minh City, Vietnam

Background and aims: Mycobacterium tuberculosis (Mtb)
is primarily a respiratory pathogen; nevertheless, it can
spread to the central nervous system (CNS) and cause TB
meningitis. Despite being the most severe extrapulmonary
form of Mtb infection, the pathogenesis of TB meningitis is
poorly understood. Immune mechanisms, including Mtb-
specific antibodies, are thought to be key in the control of
Mtb infection in the lungs; however, their role in the
development of TB meningitis remains unexplored.
Methods: Using systems serology, we deeply profiled the
antibody responses against 10 different Mtb antigens in
individuals with pulmonary (n=10) vs CNS (n=60) Mtb
infection. In the latter, we compared the responses between
serum and cerebrospinal fluid (CSF) and identified
prognostic factors associated with disease severity
(calculated using the modified British Medical Research
Council (BMRC) grading system).

Results: Compared to pulmonary TB, Mtb-antibodies in the

serum from meningitis were characterized by increased
capacity to activate monocyte phagocytosis (ADCP),
despite lower 1gG titers (but similar IgM) and Fcg receptors
(FcgR)-binding capacity (Fig 1). In individuals with TB
meningitis, moreover, we identified CSF-specific antibody
profiles that marked a unique and compartmentalized
humoral response against Mtb, characterized by highly
functional antibodies mediating complement (ADCD) and
Clq binding (Fig 2). Importantly, CSF-enrichment of
phagocytosis-mediating (ADCP, ADNP) antibodies was
associated with milder meningitis severity (Fig 3).

Fig 1. Functional differences of LAM-specific serum antibodies
between TB meningitis and pulmonary TB
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Fig 2. Compartmentalization and coordination of the humoral response
to mycobacterium tuberculosis in the serum and CSF of TB meningitis

Fig 3. TB-specific antibody responses track with disease severity of TB
meningitis

Conclusion: Antibody responses against Mtbh are
functionally different depending on the site of active
infection, and are highly compartmentalized within the
CSF. CSF-antibodies mediating monocyte phagocytosis
might be involved in attenuated neuropathology and better
outcome in TB meningitis.

Disclosure: Dr Spatola receives financial support for her
research by the Swiss National Foundation for Science
(FNS) and the la Caixa Foundation.
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OPR-041

Diagnostic accuracy of granulocyte
percentage in cerebrospinal fluid of adults
with suspected CNS infection

S. Staal, S. Olie, L. Ter Horst, I. Van Zeggeren,

D. Van De Beek, M. Brouwer

Amsterdam UMC, University of Amsterdam, Department of
Neurology, Amsterdam, The Netherlands

Background and aims: We aimed to assess the diagnostic
accuracy of granulocyte percentage in cerebrospinal fluid
(CSF) leukocytes for the diagnosis of central nervous
system (CNS) infections.

Methods: In two prospective cohort studies we included
patients >16 years suspected of having a CNS infection who
underwent a diagnostic lumbar puncture. All patients with
an elevated leukocyte count (i.e. >4) in the CSF were
included in this analysis. Patients were categorized as
having bacterial meningitis, viral meningitis or encephalitis,
other CNS infection, CNS inflammatory (auto-immune)
disease or other (neurological) disease.

Results: Between 2012-2015 and 2017-2022 1210 episodes
from 12 hospitals in the Netherlands were included of
which 594 (49%) had an elevated CSF leukocyte count. In
total 138 of 594 (23%) were diagnosed with bacterial
meningitis, 155 (26%) with viral meningitis or encephalitis,
53 (9%) with other CNS infections, 84 (14%) with CNS
inflammatory diseases and 164 (28%) with other
(neurological) diseases. The median granulocyte percentage
was 87% (IQR 76-95) for bacterial meningitis, 5% (IQR
1-28) for viral meningitis or encephalitis, 7% (IQR 0-50)
for other CNS infections, 6% (IQR 0-27) for CNS
inflammatory diseases and 18% (IQR 0-56) for other
(neurological) diseases (Fig 1). The area under the curve to
differentiate bacterial meningitis from other causes was
0.92 [95% C1 0.89-0.95].

Figure 1. Violin plot showing the percentage of granulocytes in CSF
per individual, divided by category. The dotted and solid line
respectively shows the median and IQR per category.

Conclusion: The percentage of granulocytes in CSF is
highest in patients with bacterial meningitis, however a high
granulocyte percentage also occurs in other infections or
inflammatory diseases of the CNS, limiting its diagnostic
accuracy in clinical practice.

Disclosure: Nothing to disclose.
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OPR-042

COVID-19 vaccination and relapse
activity: A nationwide cohort study of
patients with MS in Denmark

D. Stastna?, F. Elberling?, E. Framke?, L. Pontieri?,

D. Horakoval, J. Drahota?, P. Nytroval, M. Magyari?
1Department of Neurology and Centre of Clinical
Neuroscience, First Faculty of Medicine, Charles University
in Prague and General University Hospital, Prague, Czech
Republic, 2The Danish Multiple Sclerosis Registry,
Department of Neurology, Copenhagen University Hospital
— Rigshospitalet, Glostrup, Denmark

Background and aims: Vaccination remains a key strategy
to reduce spread and severity of COVID-19, but few, small
sample size studies have investigated its effect on relapse
occurrence in patients with multiple sclerosis (MS). Here,
we evaluated whether there was a difference in pre- and
post-COVID-19 vaccination relapse occurrence in a large
cohort of Danish patients with relapsing MS.

Methods: We conducted an observational, prospective,
nationwide cohort study using data from different national
Danish registries, with a cut-off date at October 1st, 2022.
We used McNemar tests to assess changes in the proportion
of patients experiencing relapses within i) 90 days and ii)
180 days pre- and post- first vaccination dose, and a
negative binomial regression model to compare the 90 and
180 days post-vaccination annualized relapse rate (ARR) to
the 360 days pre-vaccination ARR.

Results: We identified 8,172 vaccinated (87.3% Comirnaty)
patients with relapsing MS (2.1% clinically isolated
syndrome; 97.9% relapsing-remitting MS; mean age 48.5
years) without a history of COVID 19. We did not find
statistically significant changes in the proportion of patients
with relapses in the 90 days (1.3% vs 1.4% of patients,
p=0.53) and 180 days (2.7% vs 2.6% of patients, p=0.88)
pre- and post- vaccination. Also, a comparison of the ARR
360 days before with the ARR 90 and 180 days after
vaccination did not show statistically significant differences.
Conclusion: In a nationwide population of patients with
relapsing MS, we did not find evidence of a higher relapse
activity after compared to before COVID-19 vaccination.
Disclosure: This work was supported by the Czech Ministry
of Health grant [grant number AZV NU22-A-150].

OPR-043

Global uncertainty in the diagnosis of
neurological complications of COVID-19:
An international inter-observer study

A. Tamborska?!, G. Wood?, E. Westenberg?,

D. Garcia Azorin%, A. Easton®, M. Ellul}, E. Beghib,

T. Solomont, R. Stark?, A. Winkler3, B. Michael?, G. -1
INational Institute for Health Research Health Protection
Research Unit in Emerging and Zoonotic Infections, Institute
of Infection, Veterinary and Ecological Sciences, University
of Liverpool, Liverpool, UK, 2Clinical Infection,

Microbiology & Immunology, Institute of Infection,
Veterinary and Ecological sciences, University of Liverpool,
Liverpool, UK, 3Center for Global Health, Department of
Neurology, Faculty of Medicine, Technical University of
Munich, Munich, Germany, “Department of Neurology,
Hospital Clinico Universitario de Valladolid, Valladolid,
Spain, SEncephalitis Society, Malton, UK, ¢Clinical and
Experimental Sciences Department, Neurology Unit,
University and SpedaliCivili, Brescia, Italy, "Department of
Neuroscience, Monash University, Melbourne, Australia

Background and aims: Uniform case definitions are
required to ensure harmonised reporting of neurological
syndromes associated with SARS-CoV-2. Moreover, it is
unclear how clinicians perceive the relative importance of
SARS-CoV-2 in neurological syndromes, which risks
under- or over-reporting.

Methods: We invited clinicians worldwide to assess ten
anonymised vignettes of SARS-CoV-2 neurological
syndromes. Using Case Definitions, clinicians assigned a
diagnosis and ranked association with SARS-CoV-2. We
compared diagnostic accuracy and assigned association
ranks between different settings and specialties and
calculated inter-rater agreement for Clinical Definitions as
“poor” (k<0.4), “moderate” or “good” (x>0.6).

Results: 1,265 diagnoses were assigned by 146 participants
representing 45 countries on six continents. The highest
proportion of correct responses was recorded for cerebral
venous sinus thrombosis (CVST; 95.8%), Guillain-Barré
syndrome (GBS; 92.4%) and headache (91.6%) and the
lowest for encephalitis (72.8%), psychosis (53.8%) and
encephalopathy (43.2%). Diagnostic accuracy was similar
between neurologists and non-neurologists (median 8 vs.
7/10 correct responses, p=0.09). Good agreement was
observed for five diagnoses: cranial neuropathy, headache,
myelitis, CVST and GBS and poor agreement for
encephalopathy. In >10% of vignettes, clinicians incorrectly
assigned lowest association ranks, regardless of setting and
specialty.

Figure 1. Countries of origin (in blue) of the 146 survey respondents.
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Figure 2. Diagnostic labels assigned to each clinical scenario. Each bar
represents one of the ten clinical scenarios. The correct diagnosis is
given at the bottom of each bar (x axis). The y axis shows the proportion
of responses for each scenario.

Figure 3. Distribution of association ranks assigned by survey
respondents, compared to the distribution expected if all association
ranks were assigned according to the provided definitions (i.e. 100%
correct responses).

Conclusion: Case Definitions can help with reporting of
neurological complications of SARS-CoV-2, also in settings
with few neurologists. However, diagnosis of
encephalopathy, encephalitis, and psychosis remains
challenging, and some clinicians may underestimate the
association with SARS-CoV-2. Future work should refine
Cases Definitions and provide training if global reporting of
neurological syndromes associated with SARS-CoV-2 is to
be robust.

Disclosure: Nothing to disclose.
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Movement disorders 1
OPR-044

Predicting motor outcomes of patients
with advanced Parkinson’s disease under
LCIG using machine learning modeling

A. Bougea?, T. Derikvand?, E. Angelopoulou?,

E. Efhtymiopoulou!

11st department of Neurology, National and Kapopdistrian
University of Athens, Athens, Greece, 2Faculty Member at
Islamic Azad University Marvdasht Branch, Marvdasht, Iran

Background and aims: Despite the careful selection of
candidate patients, the Levodopa-carbidopa intestinal gel
(LCIG) treatment of advanced Parkinson’s Disease (PD)
remains challenging due to a complex interplay between
motor and non-motor symptoms. We aimed to develop a
novelmachine learning model (ML) to determine the motor
outcomes of patients with advanced PD at 2 years under the
LCIG therapy based onboth motor and non-motor
longitudinal data.

Methods: This was a longitudinal 24-month, observational
study of 59 patients with advanced PD of a Greek
multicenter registry under LCIG treatment from September
2019 to September 2021. Motor status was assessed with
the Unified Parkinson’s Disease Rating Scale (UPDRS) part
111 and IV. Non-motor symptoms (NMS) were assessed by
the Non-Motor Symptoms Questionnaire (NMSQ) and the
Geriatric Depression Scale (GDS), and quality of life by
PDQ-39. Multivariate linear regression models were firstly
used. ARIMA model was derived for the time series, a deep
learning method was presented and LSTM-RNN model was
used.

Results: Data analysis shows that among the seven studied
characteristics related to PD patients, dyskinesia duration
and UPDRS-Illweresignificantly improved after LCIG
treatment(30% greater improvement in men compared to
women). Multivariate linear regression models showed that
PDQ-39 was associated with Hoehn&Yahr, while NMS
were associated with UPDRS-IV and Hoehn&Yahr. Among
all the time series models (SARIMA, ARIMA), the
LSTMRNN model predicts these features with highest
accuracy MSE=0.0069. .

Conclusion: The LSTM-RNN model predicts with highest
accuracy the motor outcomes of patients with advanced PD
after two years of LCIG therapy.

Disclosure: Nothing to disclose.

OPR-045

Pain and sensory profile in Parkinson’s
Disease and Parkinsonisms

G. Devigilil, S. Prioni?, M. Corradi?, R. Telese?,

P. Amami? R. Cilial, A. Elial, L. Romito?,

N. Golfre’ Andreasi', S. Piacentini?, R. Eleopra?
1Parkinson and Movement Disorders Unit - Fondazione
IRCCS Istituto Neurologico Carlo Besta, Milan, Italy,

2Neuropsychology Unit - Fondazione IRCCS lIstituto
Neurologico Carlo Besta, Milan, Italy

Background and aims: In Parkinson’s disease (PD) and
Multiple System Atrophy (MSA), pain is frequently
reported as non-motor symptom of the disease. Conversely,
in other neurodegenerative disorders including Progressive
Supranuclear Paralysis (PSP) and Corticobasal degeneration
(CBD), painful symptoms are rare and pain perception is
impaired. We aimed to evaluate pain thresholds and pain
tolerance in PD, MSA, PSP, and CBD patients.

Methods: We enrolled consecutive patients with a probable
diagnosis of MSA, PD, PSP, and CBD. Patients with
cognitive impairment, other painful conditions, or
significant comorbidities were excluded. All performed
extensive clinical, neuroalgological examinations, including
clinical scales, neuropsychological examination, and
psychological scales. Quantitative sensory testing (QST)
battery including 12 somatosensory parameters, was
performed in all patients, bilaterally, in upper and lower
limbs, in L-Dopa ON and OFF conditions. We tested for
differences in pain profile between groups, and association
with neuropsychological tests.

Results: We included 18 MSA, 20 PD, 18 PSP, 11 CBD,
and 55 healthy subjects (HS), sex, and age-matched.
Ongoing or evoked painful symptoms were reported in 11
patients with MSA, 12 patients with PD, and in 5 patients
with CBD, none in the PSP group. Warm thresholds were
higher in MSA and PSP compared with PD and HS, and
heat pain thresholds were higher in PSP, and lower in MSA.
PSP and CBD reported errata perception of different sensory
modalities. Central sensitization phenomena were also
prevalent in PD and MSA, compared with other groups.
Conclusion: Sensory and painful processing showed
different abnormalities between PSP, MSA, and PD groups,
related to different underlying mechanisms.

Disclosure: Nothing to disclose.

OPR-046

Quality of life and non motor symptoms in
PRRT2-related paroxysmal kinesigenic
dyskinesia patients

A. Ekmen
Department of Cerebrovascular Urgencies, Groupe
Hospitalier de la Pitié Salpétriere, Suresnes, France

Background and aims: Monoallelic pathogenic variants of
PRRT2 often result in paroxysmal kinesigenic dyskinesia
(PKD). Little is known about health-related quality of life,
non-motor manifestations, self-esteem and stigma in
patients with PKD.

Objectives: We investigated non-motor symptoms and how
they relate to quality of life in a genetically homogeneous
group of PRRT2-PKD patients and their age and sex-
matched controls. We paid special attention to perceived
stigmatization and self-esteem.

Methods: We prospectively enrolled 21 consecutive PKD
patients with a pathogenic variant of PRRT2, and 21 healthy
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controls matched for age and sex. They were evaluated with
dedicated standardized tests for non-motor symptoms,
quality of life, anxiety, depression, stigma, self-esteem,
sleep, fatigue, pain and psychological well-being.

Results: Patients reported an alteration of the physical
aspects of health-related quality of life (HrQoL), regardless
of the presence of residual paroxysmal episodes. Non-motor
manifestations were frequent, and are an important
determinant of the alteration of HrQoL. In addition, patients
perceived a high level of stigmatization positively correlated
with delay in diagnosis (p=0.615, p=0.003) and fear of
being judged (p=0.452, p=0.04), but not with the presence
of paroxysmal episodes (p=0.203, p=0.379).

Quality of life

Correlations

Conclusion: Our findings have important implications for
management of these patients and medical education on
paroxysmal dyskinesia. PRRT2-PKD patients should be
screened for non-motor disorders in routine care. Since a
long history of wavering diagnosis may play a role in the
high level of perceived stigmatization, there is a need to
increase the knowledge on the diagnosis clues to PKD.
Disclosure: Nothing to disclose.
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OPR-047

Covariant Patterns of cholinergic
transmission correlates with severity of
Freezing of Gait in PD: A PET study

V. Hvingelby?!, M. Terkelsen?, N. Okkels!, J. Horsager?,

P. Borghammer?, E. Johnsen3, A. Glud*, A. Knudsen?,
M. Moller3, E. Danielsen?, K. Meier4, Y. Tai®% E. Moro®,
A. Andersen4, T. Henriksen’, J. Serensen?, N. Pavese!
1Department of Clinical Medicine - Nuclear Medicine and
PET, Aarhus University, Denmark, 2Department of Clinical
Physiology and Nuclear Medicine, Aarhus University
Hospital, Denmark, 3Department of Neurology, Aarhus
University Hospital, Denmark, “Department of Neurosurgery,
Aarhus University Hospital, Denmark, sDepartment of
Neurosciences, Imperial College NHS Trust, London, UK,
6Department of Psychiatry, Neurology, Neurological
Rehabilitation and Forensic Medicine, Grenoble Alpes
University Hospital, Grenoble, Auvergne-Rhone-Alpes,
France, "Department of Neurology, Bispebjerg Hospital,
Copenhagen, Denmark

Background and aims: Freezing of Gait (FoG) is common
in Parkinson’s Disease (PD). As disease progresses, patients
develop symptoms such as postural instability, stooped
posture and FoG, predisposing to falls. Our observational
study used FEOBV and FDG PET, analyzed by principal
component analysis (PCA) to identify covariance patterns
of cholinergic and metabolic markers and to evaluate the
relationship of these with FoG in PD.

Methods: Fourteen patients with PD and FoG underwent
PET/MR, using FDG and the vesicular acetylcholine
transporter ligand FEOBYV. To derive functional networks,
voxel-wise standardized uptake was reduced by PCA.
Images obtained from FDG were normalized to the global
mean uptake. For FEOBYV, images were masked, thresholded
and scaled using centrum semiovale as reference tissue. The
individual expression of linear combinations of sequential
PCs were correlated with FoG severity.

Results: For FEOBY, three PCs were combined. For FDG,
two PCs were combined. The R2 between subject scaled
expression of combined PCs and severity of FoG was
moderate for both covariance patterns. Correlations were
statistically significant (p=0.0110, p=0.0390). The pattern
observed for FEOBV is consistent with decreased
mesencephalic cholinergic transmission, projecting to the
frontal and occipital cortices. The FoG-related pattern of
FDG uptake is less clearly defined.

Conclusion: Our results support a relationship between
decreased cholinergic transmission from the mesencephalic
locomotor region and FoG severity. Further investigation is
required to interrogate causative relationships and whether
the identified pattern can be used to monitoring of treatment
effect. For FDG, the time-course of development of the
pattern observed warrants investigation.

Disclosure: Nothing to disclose.
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OPR-048

Predicting phenoconversion of REM sleep
behaviour disorder due to
synucleinopathy using dopaminergic
imaging

D. Arnaldi', P. Mattioli? , A. Perissinotti®, C. Liguori?,

P. Dusek®, T. Miyagawa$, M. Miyamoto’, M. Puligheddu?,
M. Hu?, D. Kunz9, V. Cochen De Cock!, E. Antelmi??,
M. Terzaghi®3, K. Kulcsarova!4, A. Martino®, A. Giulianit,
S. Morbelli”

1IRCCS Ospedale Policlinico San Martino - Department of
Neuroscience (DINOGMI), University of Genoa, Genoa,
Italy, 2Department of Neuroscience (DINOGMI), University
of Genoa, Genoa, Italy, 3Nuclear Medicine Service, Hospital
Clinic Barcelona, Biomedical Research Networking Centre
of Bioengineering, Biomaterials and Nanomedicine (CIBER-
BBN), ISCIII, Barcelona, Spain, “Department of Systems
Medicine, University of Rome Tor Vergata - Sleep Medicine
Center, Neurology Unit, University Hospital of Rome Tor
\ergata, Rome, Italy, SDepartment of Neurology and Center
of Clinical Neuroscience, First Faculty of Medicine, Charles
University and General University Hospital, Prague, Czech
Republic, $Department of Neurology, Mayo Clinic,
Rochester, USA, "Center of Sleep Medicine, Dokkyo Medical
University Hospital, Tochigi, Japan, 8Sleep Disorder Center,
Department of Public Health and Clinical and Molecular
Medicine, University of Cagliari, Italy, *Division of
Neurology, Nuffield Department of Clinical Neurosciences,
Oxford University, Oxford, UK, 1°Clinic of Sleep &
Chronomedicine, St. Hedwig-Hospital - Institute of
Physiology, Sleep Research & Clinical Chronobiology,
Charité-Universitatsmedizin Berlin, Germany, “Sleep and
neurology department, Beau Soleil Clinic - EuroMov Digital
Health in Motion, Univ Montpellier, IMT Mines Ales,
Montpellier, France, 2Department of Neurosciences,
Biomedicine and Movement Sciences, University of Verona,
Verona, Italy - IRCCS Istituto delle Scienze Neurologiche di
Bologna, Bologna, Italy, 3Sleep Medicine and Epilepsy Unit,
IRCCS Mondino Foundation - Department of Brain and
Behavioral Sciences, University of Pavia, Pavia, Italy,
14Department of Neurology, P. J. Safarik University -
Department of Neurology, University Hospital of L. Pasteur,
Kosice, Slovakia, *Department of Business and
Management, LUISS University, Rome, Italy, Department
of Environment and Health, Istituto Superiore di Sanita
(Italian National Institute of Health), Rome, Italy, Y'IRCCS
Ospedale Policlinico San Martino - Nuclear Medicine Unit,
Department of Health Sciences (DISSAL), University of
Genoa, Genoa, Italy

Background and aims: REM sleep behaviour disorder
(RBD) is a REM sleep parasomnia that in the majority of
cases precedes the development of overt alpha-
synucleinopathies. Aim of this study was to apply a machine
learning analysis to clinical and presynaptic dopaminergic
imaging data of iRBD patients to investigate whether it is
possible to identify those patients eventually developing
Parkinson’s disease (PD) compared with those developing
dementia with Lewy bodies (DLB).

Methods: This is a retrospective international multicentre
study of the International RBD Study Group. Patients with
polysomnography-confirmed RBD who phenoconverted to
overt alpha-synucleinopathy were enrolled and underwent
baseline clinical and presynaptic dopaminergic imaging
assessment. Motor, cognitive, olfaction and constipation
data were collected.

Results: 173 patients with RBD due to synucleinopathy
(mean age 70.3+6.3 years, 70.5% males) were enrolled.
After a mean follow-up of 41.1+30.0 months, 94 (54.3%)
patients developed PD, 74 (42.8%) DLB and 5 (2.9%)
multiple system atrophy. The machine learning analysis
showed that clinical data alone poorly predicted
phenoconversion. Presynaptic dopaminergic imaging
significantly improved the prediction, especially in
combination with clinical data (89% sensitivity, 89%
specificity). Compared with patients developing DLB,
those developing PD were younger and showed more severe
baseline presynaptic dopaminergic imaging deficit.
Conclusion: Routine clinical data alone are not able to
predict the phenoconversion diagnosis in patients with RBD
due to synucleinopathy. Conversely, presynaptic
dopaminergic imaging may help in achieving a good
prediction of forthcoming phenoconversion diagnosis. This
finding may be used in designing future disease-modifying
trials.

Disclosure: Nothing to disclose.
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Ageing and dementia 1
OPR-049

Spatial navigation deficits are associated
with a specific pattern of brain atrophy in
normal and pathological ageing

. Laczo6!, M. Lacz6?, L. Martinkovic?, O. Lerch?,

M. Vyhnalek?, J. Hort!, ]. Wiener?

1Department of Neurology, Charles University, Second
Faculty of Medicine and Motol University Hospital, Prague,
Czech Republic, 2Department of Psychology, Ageing and
Dementia Research Centre, Bournemouth University, Poole,
UK

Background and aims: Spatial navigation (SN) impairment
is a marker of Alzheimer’s disease (AD) associated with
specific brain changes. We examined associations between
SN and atrophy of the medial temporal lobe (MTL) and
parietal regions, and assessed SN differences between AD
biomarker positive (AD aMCI) and negative (non-AD
aMCI) older adults with amnestic mild cognitive impairment
(aMCl), individuals with mild AD dementia, and cognitively
normal (CN) older adults.

Methods: Participants with AD aMCI (n=26), non-AD
aMCI (n=23), mild AD dementia (n=22) and CN participants
(n=29) underwent brain MRI and three virtual SN tasks
focused on route learning, wayfinding and perspective
taking/wayfinding. Left and right hippocampal head (HH),
body (HB) and tail (HT), anterolateral (alEC) and
posteromedial (pmEC) entorhinal cortex, precuneus (PC),
isthmus cingulate (IC) and posterior parietal cortex (PPC)
volumes were measured.

Results: Route learning deficits were associated with
bilateral PC and PPC atrophy (8>=0.28, p<0.01),
wayfinding deficits were associated with right HB and
bilateral pmEC atrophy (8>=0.24, p<0.05), and perspective
taking/wayfinding deficits were associated with left HB,
right HT and IC, and bilateral pmEC, PC and PPC atrophy
(8>=0.26, p<0.05). In route learning, AD aMCI performed
worse than non-AD aMCI (p<0.001), who were similar to
CN. In wayfinding, aMCI participants performed worse
than CN (p<=0.009) and AD aMCI performed worse than
non-AD aMCI in the second task session (p=0.032). In
perspective taking/wayfinding, aMCI participants
performed worse than CN (p<=0.001).

Conclusion: SN deficits were associated with posterior
MTL and parietal atrophy and had different profiles in AD
biomarker positive and negative older adults with aMCI.
Disclosure: This study was supported by the National
Institute for Neurological Research (Programme EXCELES,
ID Project No. LX22NP0O5107) — Funded by the European
Union — Next Generation EU, the Institutional Support of
Excellence 2 2. LF UK (Grant No. 6980382), the Czech
Science Foundation (GACR) (Grant No. 22-33968S), the
EEA/ Norway Grants 2014-2021 and the Technology
Agency of the Czech Republic (Grant No. TO01000215),
and the Grant Agency of Charles University (Grant No.
327821).
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European consensus for the biomarker-
based diagnosis of neurocognitive
disorders

G. Frisoni?, C. Festari?, F. Massa3, S. Orini,

M. Cotta Ramusino®, E. Nobili®, for the European Inter-
Societal Consensus on the Biomarker-Based Diagnosis of
Dementia

tLaboratory of Neuroimaging of Aging (LANVIE), University
of Geneva, Geneva, Switzerland & Geneva Memory Center,
Department of Rehabilitation and Geriatrics, Geneva
University Hospitals, Geneva, Switzerland, 2Laboratory of
Alzheimer’s Neuroimaging and Epidemiology, IRCCS Istituto
Centro San Giovanni di Dio Fatebenefratelli, Brescia, Italy,
3Department of Neuroscience, Rehabilitation,
Ophthalmology, Genetics, Maternal and Child Health
(DINOGMI), University of Genoa, Genoa, Italy, *Alzheimer’s
Unit - Memory Clinic, IRCCS lIstituto Centro San Giovanni
di Dio Fatebenefratelli, Brescia, Italy & Dipartimento di
Scienze Cliniche e Sperimentali, Universita degli Studi di
Brescia, Brescia, Italy, SUnit of Behavioral Neurology,
IRCCS Mondino Foundation, Pavia, Italy, SDepartment of
Neuroscience, Rehabilitation, Ophthalmology, Genetics,
Maternal and Child Health (DINOGMI), University of
Genoa, Genoa, Italy & IRCCS Ospedale Policlinico San
Martino, Genoa, Italy

Background and aims: In vivo biomarkers enable early
etiological diagnosis of neurocognitive disorders. While
they have good analytical validity, their clinical validity and
utility are uncertain. A European multidisciplinary task
force set out to define a patient-centred diagnostic workflow
for the rational and cost-effective use of biomarkers in
memory clinics.

Methods: Twenty-two experts from eleven European
scientific societies and the Alzheimer Europedirector
participated in six rounds of a Delphi consensus and voted
on questions drafted by an impartial executive board, based
on systematic reviews and their own expert opinion.
Results: The workflow features three waves of assessment
(W): W1 defines eleven clinical profiles based on the results
of clinical and neuropsychological assessments, blood
exams, brain imaging, and, in specific cases (e.g., late-onset
or autoimmune epilepsy, CJD), EEG; W2 defines the first-
line biomarker based on the W1 clinical profiles; and W3
defines the second-line biomarker based on W2 biomarker
results. When the clinical profile suggests Alzheimer’s
disease and in undefined cases, cerebrospinal fluid (CSF)
biomarkers are first-line; FDG-PET is second line when
CSF is inconclusive. When the clinical profile suggests
frontotemporal lobar degeneration or motor tauopathies,
FDG-PET is first-line and CSF biomarkers second-line in
atypical metabolic pattern cases. When the clinical profile
suggests Lewy body disease, dopamine transporter SPECT
is first-line and cardiac 123I-metaiodobenzylguanidine
scintigraphy second-line. Biomarker use is recommended
below age 70, discouraged above age 85, and to be discussed
case-by-case in-between.
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Conclusion: This diagnostic workflow will promote
consistency of the diagnosis of neurocognitive disorders
across European countries, and a rational use of resources.
Disclosure: Unrestricted grants from F. Hoffmann-La
Roche Ltd., Biogen International GmbH, Eisai Europe
Limited, Life Molecular Imaging GmbH, OM Pharma
Suisse SA. The Task force of the European Inter-Societal
Consensus on the Biomarker-Based Diagnosis of Dementia:
Aarsland D, Agosta F, Babiloni C, Boada-Rovira M,
Borroni B, Cappa S, Dubois B, Frederiksen KS, Froelich L,
Garibotto V, Georges J, Haliassos A, Hansson O, Jessen F,
Kamondi A, Kessels RPC, Morbelli S, O’Brien J, Otto M,
Perret-Liaudet A, Pizzini FB, Ritchie CW, Scheltens P, Van
der Flier W, Vandenbulcke M, Vanninen R, Verhey F,
Vernooij MW, Yousry T.

OPR-051

Alterations of spontaneous speech in
primary progressive aphasia variants: a
neuropsychological and brain MRI study

E. Canu!, S. Santicioli!, V. Castelnovo?, M. Magno?,

E. Gattil, A. Lamanuzzil, S. Basaial, G. Magnani?,

E Caso?, P. Caroppo3, S. Prioni3, C. Villa3, S. Cappa?,

E. Agosta®, M. Filippi®

INeuroimaging Research Unit, Division of Neuroscience,
IRCCS San Raffaele Scientific Institute, Milan, Italy,
2Neurology Unit, IRCCS San Raffaele Scientific Institute,
Milan, Italy, 3Fondazione IRCCS Istituto Neurologico Carlo
Besta, Unit of Neurology 5 - Neuropathology, Milan, Italy,
‘Department of Humanities and Life Sciences, University
Institute for Advanced Studies 1USS Pavia, Pavia, Italy; and
Dementia Research Center, IRCCS Mondino Foundation,
Pavia, Italy, SNeuroimaging Research Unit, Division of
Neuroscience, and Neurology Unit, IRCCS San Raffaele
Scientific Institute, and Vita-Salute San Raffaele University,
Milan, Italy, SNeuroimaging 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: To identify which features of
spontaneous speech most effectively distinguish PPA
variants (non-fluent/agrammatical [nfvPPA], semantic
[svPPA], and logopenic [IvPPA]) from healthy controls
(HC) and each other; and to determine whether the speech
measures associated to each variant are related to gray
matter (GM) density of specific language brain circuits.
Methods: 95 PPA patients (40 nfvPPA, 35 svPPA, and 20
IVPPA) and 25 HC underwent the audio-recorded ‘Picnic
Scene’ test from the Western Aphasia Battery and a brain
MRI. Stepwise regression models detected the best speech
parameters able to distinguish the groups, and multiple
regressions were performed between the detected speech
parameters and GM volumes.

Results: The best model differentiating PPA patients and
HC included: false starts and mean production rate for
IVPPA; production rate and self-corrected sequences for

nfvPPA; mean frequency of produced nouns for svPPA. In
IVPPA, nfvPPA and svPPA, z-scores of each ‘best-model’
variables were positively associated with the GM density of
left postcentral, inferior frontal, and inferior temporal gyri,
respectively. The best model to distinguish: IvPPA from
nfvPPA cases included incomplete and subordinate
sentences; IVPPA from svPPA included proportion of
sentences and verbs; nfvPPA from svPPA included number
of produced verbs and sentences, and production rate.
Conclusion: The speech variables that we identified and
that were related to specific GM circuits, may be used in the
clinical practice for patients’ differential diagnosis,
prognosis, and planning pharmachological and non-
pharmachological interventions.

Disclosure: Supported by: Italian Ministry of Health (RF-
2010-2313220; RF-2011-02351193; GR-2013-02357415);
European Research Council (StG-2016_714388_
NeuroTRACK); Foundation Research on Alzheimer
Disease.

OPR-052

Egocentric and Allocentric Spatial
Navigation Deficits in Early Alzheimer’s
Disease

M. Laczé?, V. Sedlakoval, Z. Svacoval, R. Svatkoval,

J. Kalinoval, M. Vyhnalek?, J. Hort!, M. Hornberger?,

J. Laczo!

IMemory Clinic, Department of Neurology, Charles
University, Second Faculty of Medicine and Motol University
Hospital, Prague, Czech Republic, 2Norwich Medical
School, University of East Anglia, Norwich, UK

Background and aims: Spatial navigation deficits are
typical for early Alzheimer’s disease (AD). We evaluated a
potential of a realistic looking spatial navigation task to
detect AD-related spatial navigation impairment in AD
biomarker positive participants.

Methods: Participants with AD mild cognitive impairment
(AD MCI, n=30), mild AD dementia (n=12) and cognitively
normal (CN) older adults (n=34) underwent spatial
navigation assessment in the virtual Supermarket task.
Participants passively travelled through the supermarket
and followed different routes to reach specific locations. In
the final location, the participants had to indicate their
starting location (egocentric navigation), and their current
location and final heading orientation on an aerial spatial
map of the supermarket (both measures of allocentric
navigation).

Results: In the egocentric task, both the AD MCI and mild
AD dementia groups indicated their original starting
location less accurately than the CN group (p<0.001).
Similar differences were found in both allocentric tasks,
first, the AD MCI and mild AD dementia groups indicated
their positions on a paper aerial map of the supermarket
with greater distance errors than the CN group (p<0.001),
and secondly, both the AD MCI and mild AD dementia
groups made more errors indicating final heading orientation
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(p<0.001). The mild AD dementia group had worse
performance in both allocentric tasks compared to the AD
MCI (p=<0.048), and similar performance in the egocentric
task (p=0.853).

Conclusion: Both, egocentric and allocentric spatial
navigation tasks detect spatial navigation impairment
typical for AD. The virtual Supermarket task has a potential
to become a screening tool for early AD-related spatial
navigation deficits.

Disclosure: National Institute for Neurological Research
(Programme EXCELES, ID Project No. LX22NP0O5107)
— Funded by the European Union — Next Generation EU,
the Institutional Support of Excellence 2 2.LF UK (Grant
No. 6980382), and the Grant Agency of Charles University
grant no. 327821.

OPR-053

Machine learning model to predict
progression from subjective to objective
cognitive decline: a 12-year follow-up
study

S. Mazzeo! , M. Lassi?, S. Padiglioni®, V. Moschini4,

A. Vergani?, M. Scarpino®, G. Giacomucci?, R. Burali®,
C. Morinelli4, C. Fabbiani®, J. Balestrini!, G. Galdo?,

S. Bagnoli!, E Emiliani?, A. Ingannato?, B. Nacmias?,

S. Sorbi®, A. Grippo®, A. Mazzoni?, V. Bessi!
1Department of Neuroscience, Psychology, Drug Research
and Child Health, University of Florence, Azienda
Ospedaliera-Universitaria Careggi, Florence, Italy, 2The
BioRobotics Institute and Department of Excellence in
Robotics and Al, Scuola Superiore Sant’Anna, Pisa, Italy,
3Regional Referral Centre for Relational Criticalities -
Tuscany Region, Florence, Italy, “Dipartimento
Neuromuscolo-scheletrico e degli organi di senso, Azienda
Ospedaliera-Universitaria Careggi, Florence, Italy, SIRCCS
Fondazione Don Carlo Gnocchi, Florence, Italy

Background and aims: Subjective cognitive decline
(SCD) represents a target population to be screened for
dementia. Previous studies identified demographic,
cognitive and generic features associated with higher risk of
progression to mild cognitive impairment (MCI) and
Alzheimer’s disease (AD). We aim to test the accuracy of a
machine learning model, trained on features derived from
non-invasive and easily accessible techniques, in predicting
conversion from SCD to MCI and AD.

Methods: We included 150 SCD patients who underwent
neuropsychological examination, assessment of cognitive
complaint, mood disorders and cognitive reserve, APOE
genotyping at baseline. All patients underwent clinical-
neuropsychological follow-up every 12-24 months for a
mean time of 12 years.

Results: During the follow-up, 63 patients were classified
as progressive SCD (p-SCD, 42.09%[95% C.1.=34.1:49.9],
including 41 MCI (27.3% [95%C.1.=20.2:34.5]) and 22 AD
(14.7% [95%C.1.=9.0:20.3]). 87 patients were classified as
non-progressive SCD (np-SCD, 58.0%
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[95%C.1.=50.1:65.9]). We split the whole sample into a
training (80%) and a test group (20%). A gradient boosted
trees algorithm was trained on 15 selected features
including: age, APOE, education, test assessing for global
cognition, immediate and delayed verbal, ecological
memory and working memory, language, visuospatial
abilities, phonemic fluency and cognitive reserve (Fig.1).
This model showed a good accuracy (0.83, AUC=0.78) in
distinguishing p-SCD and np-SCD in the test group (Fig.2
and Fig.3).

Figure 1. Bar chart showing the importance of each feature considered
to train the gradient boosted trees algorithm

Figure 2. Confusion matrix of the machine learning model
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Figure 3. ROC curve showing the accuracy of machine learning model
in distinguishing p-SCD and np-SCD patients within the test group.

Conclusion: Our machine learning models might represent
areliable, cost-effective and globally scalable tool for a first
step screening of SCD patients before confirmation of AD
pathology via more invasive and expensive tests.
Disclosure: The authors declare no commercial or financial
relationships that could be construed as a potential conflict
of interest.
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Neurological complications of excessive
recreational nitrous oxide use: a case
series

B. Ruijter!, R. De Mooij!, A. Bruijnes?,

R. Van Oosterhout3, V. Kwal

10LVG, Amsterdam, The Netherlands, 2Maastricht UMC+/
Zuyderland MC, Maaastricht/Heerlen, The Netherlands,
3Zaans MC, Zaandam, The Netherlands

Background and aims: The recreational use of nitrous
oxide (N20) has gained popularity over recent years. We
present a case series of excessive NoO-users with
neurological complications.

Methods: In this retrospective three-center study, we
searched for patients who used N,O recreationally and
visited a neurologist. We collected data on the quantity and
duration of N»O-use, symptoms and signs, laboratory
findings, imaging results, neurophysiological studies,
treatment, admissions, and recovery.

Results: Over a six-year period, we identified 251 patients:
63% male, median age 22 years. The median duration of
N20-use was 11 months, median amount used per day
1.6kg, 29% were daily users. Clinically, polyneuropathy
(78%), myelopathy (41%), and encephalopathy (14%) were
the most common diagnoses. An absolute vitamin B12
deficiency of <150 pmol/L was found in 40%. In 90%,
either vitamin B12, homocysteine, or methylmalonic acid
was abnormal. MRI showed signs of myelopathy in 30/55
cases. In 28/44 cases, evidence of axonal polyneuropathy
was found with electromyography, only one patient had
demyelinating characteristics. Most (83%) were treated
with vitamin B12 suppletion and 79% showed partial or
complete recovery. As compared with literature, our patients
were severely disabled and cognitive problems (14%),
headache (13%), and seizures (5%) were commonly
observed.

Conclusion: In our large case series of excessive
recreational N,O-use, we describe a high prevalence of
polyneuropathy, myelopathy, and encephalopathy The
frequently observed axonal neuropathy, cognitive decline,
headache, and seizures, probably reflect direct N20 toxicity
and chronic mild hypoxemia. Effective treatment should
incorporate supplementation of vitamin B12 and strategies
to prevent relapses in NoO use.

Disclosure: Nothing to disclose.
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OPR-055

Neuroimaging, Neurophysiological and
Psychophysiological Analysis of
Concomitant Continuous Pain in
Trigeminal Neuralgia

G. De Stefano?, D. Litewczuk?, E. Galosit, G. Di Pietro?,

P. Falcol, J. Osman-Farah?, F. O’Neill3, B. Frank?,

A. Truini?, G. Di Stefano?

1Department of Human Neuroscience, Sapienza University of
Rome, Italy, 2The Walton Centre NHS Foundation Trust,
Liverpool, UK, 3The Pain Research Institute, University of
Liverpool, Liverpool, UK

Background and aims: A distinctive phenotype of
Trigeminal Neuralgia (TN) is characterized by the presence
of an additional type of pain, continuous and burning,
besides the characteristic electric shock-like paroxysmal
pain. Since this continuous pain tends to respond less to
available treatments, it may be due to a different
pathogenetic mechanism.

Methods: Patients with a definite diagnosis of Primary
Trigeminal Neuralgia were subclassified according to the
presence of concomitant continuous pain. Both groups
underwent high-resolution 3T MRI with a volumetric study
of the trigeminal nerve, laser-evoked potentials (LEP), and
quantitative sensory testing (QST) according to the DFNS
protocol.

Results: A total of 73 TN patients were enrolled, of which
28 reported concomitant continuous pain (38%). Patients
with concomitant continuous pain showed a more severe
trigeminal root atrophy (p<0.001), an attenuation of the
LEP elicited by stimulation of C fibres (p<0.005) and of the
Cold Detection Threshold as assessed by QST (p<0.05).
The volume of the affected nerve showed a correlation with
Wind-Up Ratio (p<0.05).

MRI Scans of exemplary patients with Classical TN. Left: patient with
purely paroxysmal pain which affected nerve (N) does not show
atrophy. Right: patient with concomitant continuous pain, which
affected nerve (N) shows atrophy
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C-LEP recordings in TN patients after stimulation of the affected side.
Left: Patients with purely paroxysmal pain. Right: Patients with
concomitant continuous pain. An attenuation of amplitude of the N2
response can be clearly distinguished.

Sensory phenotype in patients with TN with concomitant continuous
pain. Left: Affected side. Right: Not affected side. A difference in Cold
Detection Threshold (CDT), lower on the affected side, can be clearly
distinguished.

Conclusion: Our multimodal findings converged in
showing that concomitant continuous pain is characterized
by axonal loss and impairment of the small trigeminal
fibres. The correlation of the volume of affected nerve with
Wind-Up Ratio suggests that the axonal loss may trigger
hyperexcitability in the second order neuron. This abnormal
activity could underlie the development of concomitant
continuous pain.

Disclosure: Part of this work has been founded by the
European Academy of Neurology through Research
Fellowship 2021.

OPR-056

Multicenter real-world case-control study
of effectiveness,tolerability and anti-
CGRP response predictors in the elderly
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A. Gomez-Garcia4, J. Casas Limon®, J. Diaz de Teran®,
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S. Quintas!, P. Heredial, A. Echavarria Ifiguez?,

A. Guerrero-Peral3, A. Sierra-Mencia3,

N. Gonzalez Garcial?, J. Porta-Etessam?'?, A. Gago-Veiga®
1Headache Unit, Neurology Department, Hospital
Universitario de la Princesa & Instituto de Investigacion
Sanitaria Princesa (I1S-Princesa), Madrid, Spain, 2Data
Analysis Unit, Instituto de Investigacion Sanitaria Princesa
(l1S-Princesa), Hospital Universitario de la Princesa,
Madrid, Spain, 3Headache Unit, Neurology Department,
Hospital Clinico Universitario de Valladolid, Valladolid,

Spain, “Headache Unit, Neurology Department, Hospital
Universitario Fundacion Jiménez Diaz, Madrid, Spain,
SHeadache Unit Neurology Department, Hospital
Universitario Fundacion Alcorcon, Alcorcon, Spain,
6Headache Unit, Neurology Department, Hospital
Universitario La Paz, Madrid, Spain, "Headache Unit,
Neurology Department, Hospital Universitario de
Fuenlabrada, Fuenlabrada, Spain, 8Headache Unit,
Neurology Department, Hospital Universitario de Burgos,
Castilla y Ledn, Spain, ®*Headache Unit, Neurology
Department, Hospital Universitario Severo Ochoa, Leganés,
Spain, 1°Headache Unit, Neurology Department, Hospital
Clinico San Carlos, Madrid, Spain

Background and aims: To evaluate clinical characteristics,
effectiveness, and tolerability of preventive anti-CGRP
therapies in the elderly, a group in which information is
scarce.

Methods: We performed a multicenter study nested in a
prospectively collected cohort of cases(patients over 65
years old) and controls (sex-matched patients under 55
years old) with migraine receiving anti-CGRP therapies.
Demographic characteristics, effectiveness-reduction in the
number of monthly headache days (MHD) and monthly
migraine days (MMD), 30%, 50% and 75% responder rates
and adverse events were collected; the primary endpoint
was the 50% response rate regarding MHD at weeks 20-24;
exploratory 50% response predictors in the elderly were
evaluated.

Results: 228 patients were included-114 cases and 114
controls-. Among cases 84.2%(96/114) were women,
79.8%(91/114)chronic migraine; mean age of cases 70.1
years old(range:66-86);mean age of controls was 42.9 years
old(range:38-49). Cases had a higher percentage of vascular
risk factors, older age of onset and more reported prior
prophylactics. Regarding effectiveness, in cases, 50%
response rate was achieved by 59%(90/152) at 20-24 weeks,
with a lower reduction in the MHD at 8-12 weeks(p=0.001)
and a higher reduction in MMD at 20-24 weeks(p=0.04)
compared to the controls. The percentage of adverse events
was similar in the two groups. Diagnosis of episodic
migraine(p=0.003) and a lower number of MHD at
baseline(p<0.001) were associated with a 50% response in
the elderly in univariate analysis.

Conclusion: Our study provides class-111 real-world
evidence of effectiveness and safety of anti-CGRP therapies
for migraine in patients without upper age-limit.
Additionally, migraine type and frequency might predict
anti-CGRP response in the elderly.

Disclosure: Alicia Gonzalez-Martinez:speaker honoraria
from TEVA. Jaime Samuel Rodriguez-Vico:Abbvie,
Novartis, Lilly, TEVA and UCB, Lilly, Novartis and Abbvie.
Javier Diaz de Teran: speaker honoraria from Novartis,
Lilly and TEVA. Nuria Gonzélez Garcia: Lilly, Abbie,
Novartis, Teva, Chiesi, Exeltis. Jesus Porta-
Etessam:Allergan, Chiesi, Eli Lilly, Novartis and Teva.
Sonia Quintas:Lilly and Novartis. Javier Casas
Limoén:Novartis, Eli Lilly and Teva. German Latorre:Lilly,
Novartis, Teva, Chiesi and Allergan. David Garcia-
Azorin:Teva, Lilly, Allergan-Abbvie, Novartis and
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Allergan-Abbvie. Angel Luis Guerrero-Peral:Lilly, TEVA,
Novartis, Allergan-Abbvie and Exeltis, and research support
from Allegan-Abbvie and TEVA. Cristina Trevino-
Peinado: TEVA. Ana Beatriz Gago-Veiga: Lilly, Novartis,
TEVA, Abbvie-Allergan, Exeltis and Chiesi. Alex Jaimes,
Alvaro Sierra, Ancor Sanz-Garcia, Andrea Gémez Garcia,
Javier Membrilla, Maria Sastre, Carlos Calle de Miguel,
Patricia Heredia, Sendoa Gil Luque, Ana Echavarria,
reports no disclosures relevant to the abstract.relevant to the
manuscript. The authors do not have any conflict of interest
regarding this abstract.
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The Effect of Cannabis-Based Medicine
on Central Neuropathic Pain — Results
from a Randomized, Placebo-controlled
Trial
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S. Gustavsen®, N. Finnerup’, K. Svendsen?

1Dept. of Neurology, Aarhus University Hospital and Dept.
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2Dept. of Neurology, Aarhus University Hospital, Aarhus,
Denmark, 2Dept of Clinical Pharmacology, Aarhus
University Hospital, Aarhus, Denmark, “Dept. of Neurology,
Viborg Regional Hospital, Viborg, Denmark, *Dept of
Neurology, Hospital of Southern Jutland and Research Unit
in Neurology, Esherg, Denmark, éDanish Multiple Sclerosis
Centre, Dept of Neurology, Rigshospitalet, University of
Copenhagen, Copenhagen, Denmark, “Danish Pain Research
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Background and aims: CBM has been suggested as a
treatment for a wide range of diseases and symptoms
including central neuropathic pain (CP). Patients with
multiple sclerosis (MS) or spinal cord injury (SCI)
frequently suffer from CP. Unfortunately, CP is often
difficult to treat due to limited effects or unacceptable side
effects. Animal studies have shown promising results for
the use of CBM. However, the evidence for the use of CBM
for CP in humans is limited.

Methods: In a Danish multi-center study the efficacy of
CBM on CP and spasticity was investigated in a population
of patients with MS or SCI. Here we report the results on
CP. The two cannabinoids cannabidiol (CBD) and
A9-tetrahydrocannabinol (THC) were investigated alone or
in combination (THC&CBD) against a placebo, in a 7-week
placebo-controlled, double-blinded parallel design. Pain
intensity was registered daily at a 7-days baseline, during 7
weeks of treatment, and at follow-up on a Numeric Rating
Scale (NRS 0-10)

Results: 114 patients with CP due to MS or SCI were
included (n= patients in each group with CP>3 at baseline).
The mean difference (mean, 95%Cl) in pain intensity from
baseline to last week of treatment was; Placebo (n=35) 1.8
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(1.17-2.43), THC (n=24) 1.4 (0.53-2.24), CBD (n=27) 1.4
(0.72-1.98), and THC&CBD (n= 28) 1.6 (0.94-2.34),
respectively. No significant difference in pain reduction was
observed between the groups (p=0.74, one-way ANOVA).

Figure 1: Mean NRS week-by-week for each treatment group in the
intention to treat population. For simplicity, the 95%CI has been
omitted. The baseline was before treatment started, weeks 1-3 was
titration, weeks 3-6 was a stable phase, the end of week 6

Conclusion: CBM did not prove more effective than a
placebo in the treatment of CP in a 7-weeks treatment
period.

Disclosure: The Danish Ministry of Health, The Danish
Multiple Sclerosis Society, Bdr. Hartmann Foundation,
Karen A Tolstrup Foundation, “Direktgr Ejnar Jonasson
kaldet Johnsen og Hustru’s Mindelegat” JSH Travel grants:
Almirall and Roche HK Scientific advisory boards:
Lundbeck A/S and Novartis, travel grants: IPSEN, Merck
PVR Speaker honoraria: Biogen, Roche, Merck, Alexion,
Novartis; congress participation: Merck, Roche, Sanofi;
advisory boards: Bristol-Myers-Squibb, Merck, Roche,
Novartis, Biogen, Sanofi, Alexion RMH Congress
participation: Merck, Ipsen; speaker honoraria: AbbVie TP
Research support: Merck, Alexion, Roche, Biogen,
Novartis, Sanofi. FS Scientific advisory boards, consultant,
congress participation, research support, and speaker
honoraria: Alexion, Biogen, Bristol Myers Squibb, H.
Lundbeck A/S, Merck, Novartis, Roche, Sanofi Genzyme.
ABO Scientific advisory boards: Biogen Idec; research
support: Novartis, Biogen Idec; speaker honoraria: Biogen
Idec, Novartis, TEVA; congress participation: Merck,
TEVA, Biogen, Roche, Novartis, Sanofi Genzyme. SG
congress participation: Merck NBF Consultancy fees from
Almirall, NeuroPN, Vertex, Nanobiotix, Novartis Pharma,
consultancy work for Aarhus University with remunerated
work for Biogen, Merz, Confo Therapeutics; grants:
IMI2PainCare, an EU IMI 2 (Innovative Medicines
Initiative) public-private consortium, and the companies
involved are Grunenthal, Bayer, Eli Lilly, Esteve, Teva KBS
travel grants: TEVA, Biogen, Merck, Novartis
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OPR-058

Alterations of the EEG alpha-rhythm as
potential biomarker of visual show
syndrome

A. Klein!, A. Scutelnic?, S. De Beukelaer?, E. Zubler?,

M. Ertl2, C. Schankin?

1Department of Neurology, Inselspital, University Hospital
Bern, University of Bern, Bern, Switzerland, 2Psychological
Institute, University of Bern, Bern, Switzerland

Background and aims: Patients with visual snow
syndrome (VSS) suffer from “visual snow” and additional
visual symptoms. Migraine is a comorbidity in about 60%
of patients. The underlying pathophysiology might involve
a disturbance in neuronal networks implicated in the
processing of visual stimuli. On the level of neuronal
oscillations the EEG, alpha-rhythm modulates visual
perceptual thresholds. This study evaluates if there are
changes in the resting-state alpha-rhythm that are
characteristic for VVSS.

Methods: Routine EEGs of 21 VSS patients were compared
to 21 age-, gender- and migraine-matched controls. EEG
data was preprocessed with EEGlab and included filtering,
independent component analysis and re-referencing to
common average. Fast Fourier transformation was done to
identify the individual alpha peak frequencies. The mean
power spectral density was calculated around the alpha
peak (+1/-1 Hz) on the electrodes O1 and O2. Group
comparisons were done with the Wilcoxon rank sum test.
Results: There were no statistically significant difference in
the alpha power spectral density over the occipital electrodes
between the groups (trend towards decreased power spectral
density in the VSS group (O1: p= 0.1020; O2: p= 0.0627).
The difference in the individual alpha frequencies only
showed a trend to higher frequencies in the VSS groups
(O1: p=0.1627; O2: p= 0.4355). In an exploratory subgroup
analysis investigating only subjects without migraine, the
VSS group had higher alpha frequencies compared to
control subjects (N=7 per group; p=0.01).

Conclusion: This study provides preliminary evidence of a
difference in the individual alpha frequencies in persons
with VSS and without migraine.

Disclosure: None relevant for this work. Outside this work:
CJS: Consulting, advisory boards, speaker, travel support
from/for Novartis, Eli Lilly, Teva Pharmaceuticals,
Allergan, Abbvie, Amgen, Almirall, Lundbeck, MindMed,
Pfizer, Griinenthal. Part-time employee at Zynnon.
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Treatment with GLP-1 agonists in patients
with idiopathic intracranial hypertension:
a pilot case-control study

N. Krajnc?, S. Macher!, W. Marik?, M. Michl?, K. Novak?,
C. Wober?, B. Pemp?, G. Bsteh!

1Medical University of Vienna, Department of Neurology,
Vienna, Austria, 2Medical University of Vienna, Department
of Neuroradiology, Vienna, Austria, 3Medical University of
Vienna, Department of Ophthalmology, Vienna, Austria,
4Medical University of Vienna, Department of Neurosurgery,
Vienna, Austria

Background and aims: Idiopathic intracranial hypertension
(11H) is a disease mostly occurring in young obese women.
Glucagon-like peptide-1 agonists (GLP-1Ag) present an
attractive treatment option for sustained weight loss.
Methods: In this pilot single-centre case-control study,
pwlIH (BMI >30) were offered to receive GLP-1Ag
(liraglutide, semaglutide) besides non-medical weight
management (NMWM). Age-, sex- and BMI-matched
pwlIH electing for NMWH served as controls. The primary
endpoint was percentage weight loss at three (M3) and six
months (M6). Secondary endpoints were defined as follows:
(1) 25% and/or >10% weight loss, (2) improvement of
headache days (=50%) and headache freedom, (3) visual
worsening (deterioration of visual acuity by >0.2 logMAR
and/or by >2.0 dB in static threshold perimetry), (4) adverse
events (AE).

Results: Twenty-six pwlIH (mean age 33.5 years [SD 7.8],
92.4% female, median BMI 36.1 [IQR 32.2-40.8]) were
included (13 pwlIH receiving GLP-1Ag). Mean weight loss
was higher in the GLP-1Ag group at M3 (-8.9% [3.8] vs.
~2.3% [1.8]; p<0.001) and M6 (-11.7% [3.8] vs. -3.4 [2.8];
p<0.001). Higher proportion of pwllH receiving GLP-1Ag
lost >5% weight at M3 (76.9% vs. 8.3%; p=0.001) and M6
(100.0% vs. 25.0%; p<0.001). Only pwlIH receiving GLP-
1Ag lost >10% weight (M3: 38.5%; M6: 72.7%). Most
common AEs were nausea (69.2%), inappetence (15.4%)
and abdominal pain (7.7%), with no serious AE. No
elevation of liver/pancreatic enzymes was seen. There was
no discontinuation of treatment.
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Patients treated with GLP-1 agonists lost significantly more weight at
M3 and M6.

Higher proportion of patients treated with GLP-1 agonists reached
>5% (a) and >10% weight loss (b) at M3 and M6. At M6, all patients
treated with GLP-1 agonists reached >5% weight loss, and 72.7% of
treated patients also reached >10% weight loss.

Conclusion: GLP-1Ag present a safe, efficient and well-
tolerated treatment option for achieving significant weight
loss in pwllH with yet unknown effect on headache and
visual outcomes.

Disclosure: The authors have no conflicts of interest to
declare that are relevant to the content of this abstract.
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OPR-061

SLEEP FEATURES AND LONG-TERM
INCIDENT NEURODEGENERATIVE
DISEASES: A POLYSOMNOGRAPHIC
STUDY

A. Ibrahim?!, A. Heidbreder!, M. Cesaril,

M. Defrancesco?, E. Brandauer?, K. Seppi?, S. Kiechl?,

B. Hogl?, A. Stefanit

1Department of Neurology, Medical University of Innsbruck,
Innsbruck, Austria, 2Department of Psychiatry,
Psychotherapy, Psychosomatics and Medical Psychology,
Division of Psychiatry I, Medical University of Innsbruck,
Innsbruck, Austria

Background and aims: Sleep is altered early in
neurodegenerative diseases (NDDs) and may contribute to
neurodegeneration. Long-term, large sample size studies
assessing this association with objective sleep measures are
scant. We aimed to investigate whether polysomnography-
based sleep features are associated with long-term NDDs
incidence.

Methods: Retrospective cohort-study of patients referred
2004-2007 to the Sleep Disorders Unit, Neurology, Medical
University Innsbruck, Austria. All patients >18 years
undergoing PSG and without NDDs at baseline or within
five years were included. Main outcome was NDDs
diagnosis >five years after PSG (until December 2021).
Results: 999/1454 assessed patients (68.7%) met inclusion
criteria (68.3% men; median age 54.9 (IQR 33.9-62.7)
years). Seventy-five patients(7.5%) developed NDDs and
924(92.5%) remained disease-free after a median of
12.8(IQR 9.9-14.6) years. After adjusting for demographic,
sleep, and clinical covariates, one-percentage decrease in
sleep efficiency, N3-, or REM-sleep was associated with
1.9%, 6.5%, or 5.2% increased risk of incident
neurodegeneration, respectively (HR 1.019, 1.065, 1.052,
respectively). One-percentage decrease in wake within
sleep period time (SPT) represented a 2.2% reduced risk of
incident NDDs(HR 0.978). Patients in the highest wake-in-
SPT quartile(>18.6%) or the lowest REM-(<13.0%) or
N3-sleep(0%) quartile had the shortest overall mean
disease-free survival time (14.9, Cl 14.6-15.3 years).
Conclusion: In this cohort, altered sleep architecture at
baseline with reduced sleep efficiency, REM- or N3-sleep,
or increased wake-in-SPT, was associated with incident
neurodegeneration after >five years. These findings support
the hypothesis that sleep changes may contribute to NDDs
pathogenesis, and point to sleep as early neurodegeneration
marker and potential target of neuroprotective strategies.
Disclosure: Financial disclosure: None. Non-financial
disclosure: Nothing to disclose.

OPR-062

Distressing dreams in childhood and risk
of cognitive impairment or Parkinson’s
disease in adulthood

A. Otaiku

University of Birmingham, Birmingham, UK

Background and aims: Distressing dreams in middle-aged
and older adults have been associated with an increased risk
of developing cognitive impairment (including dementia)
and Parkinson’s disease (PD). Whether distressing dreams
in younger people might be associated with an increased
risk of developing these conditions is unknown. This study
investigated the association between distressing dreams in
childhood and the risk of developing cognitive impairment
or PD in adulthood.

Methods: Data were obtained from the 1958 British Birth
Cohort Study. Information on distressing dreams were
obtained prospectively from the children’s mothers at ages
7 (1965) and 11 (1969). Cognitive impairment and PD at
age 50 (2008) were determined by cognitive assessment and
doctor-diagnosis respectively. The association between
distressing dreams at ages 7 and 11 (no time-point, 1 time-
point, 2 time-points) and cognitive impairment or PD at age
50, was evaluated using multivariable logistic regression.
Results: Among 6,991 children with follow-up at age 50,
267 developed cognitive impairment or PD. After
adjustment for all covariates, having more regular
distressing dreams during childhood was linearly and
statistically significantly associated with higher risk of
developing cognitive impairment/PD (P for trend = 0.044).
Compared with children who never had distressing dreams
(no time point), children who had persistent distressing
dreams (2 time points) had an 82% increased risk of
developing cognitive impairment or PD by age 50 (OR =
1-82; 95% ClI: 1-07, 3-07).

Conclusion: In this prospective birth cohort, having
persistent distressing dreams during childhood was
associated with an increased risk of developing cognitive
impairment or PD during adulthood.

Disclosure: Nothing to disclose.
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Sleepiness, fatigue, and obstructive sleep
apnea in stroke

. Suusgaard! , C. Dysted?, B. Loft?, H. Iversen?, A. West?,
C. Kruused, P. Jennum?

!Danish Center for Sleep Medicine, Department of Clinical
Neurophysiology, Rigshospitalet, Denmark, 2Stroke Unit,
Department of Neurology, Rigshospitalet, Denmark , 3Stroke
Unit, Department of Neurology, Herlev and Gentofte
Hospital, Denmark

Background and aims: Obstructive sleep apnea (OSA) is
highly prevalent among stroke patients with a prevalence of
about 70%. A common symptom in post stroke patients is
fatigue and subjective sleepiness. Continuous positive
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airway pressure (CPAP) treatment for OSA decrease
sleepiness. However, it is still not known whether CPAP
decreases sleepiness and fatigue in stroke patients with
OSA.

Methods: We screened 1570 stroke patients for sleep apnea
with cardiorespiratory monitoring (CRM) and offered
CPAP to patients with an AHI >15. Additionally, patients
were at inclusion screened with Epworth Sleepiness Scale
(ESS) and visual analog scale (VAS) - fatigue. Follow-ups
were done between 1-3 months and 6-12 months after the
stroke where AHI, CPAP compliance, ESS and VAS-fatigue
were recorded. Patients were classified according to their
compliance levels.

Results: Fatigue and sleepiness decreased with treatment
from baseline to the first follow-up in the high compliance
group (p-valueVVAS-fatigue =0.004 and
p-valueESS=1.9*10-9 and). However, patients with low
CPAP treatment compliance only gave a slight decrease in
sleepiness and there was no significant decrease in fatigue.
Conclusion: Our findings are the first to suggest that post-
stroke fatigue may decline in stroke patients with OSA
treated with CPAP. However, the effect of CPAP depends on
patient adherence.

Disclosure: Nothing to disclose.

OPR-064

A novel equilibrative nucleoside
transporter 1 (ENT1) inhibitor as a
hypnotic for insomnia treatment

P. Yil, Y. Huang? F. Chang?

1Department of Sport Management, College of Tourism,
Leisure and Sports, Aletheia University, Tamsui District,
Taiwan, 2Graduate Institute of Veterinary Medicine, School
of Veterinary Medicine, National Taiwan University, Taipeli,
Taiwan

Background and aims: Current hypnotics are relatively
safe but adverse effects have been noticed. Adenosine is an
endogenous somnogenic factor. This study investigated
whether a novel equilibrative nucleoside transporter (ENT)
1 inhibitor regulates adenosine homeostasis and exhibits
efficacy on insomnia treatment, and further revealed its
underlying mechanisms.

Methods: The ENT1 inhibitor was orally administered to
evaluate its efficacy on physiological sleep-wake activity
and caffeine-induced or stress-induced insomnia in mice.
Antagonists of adenosine receptor type 1 (A1R; DPCPX)
and type 2A (A2AR; SCH58261) were
intracerebroventricularly administered to elucidate the
involvements of adenosine receptors. Administration of
caffeine and change of cage bedding were used to induce
acute insomnia. The c-fos expression within GABAergic
neurons of ventrolateral preoptic area (VLPO), the major
sleep regulation area, was determined by using GAD67-
GFP mice. A 24h sleep-wake activity was acquired and
analyzed.

Results: ENTL1 inhibitor dose-dependently increased non-
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rapid eye movement (NREM) sleep, while REM sleep was
not altered. Applications of A1R antagonist DPCPX or
A2AR antagonist SCH 58261 blocked ENTL1 inhibitor-
induced NREM sleep enhancement. ENT1 inhibitor
increased c-fos expression within GABAergic neurons of
VLPO. Furthermore, this ENT1 inhibitor also blocked
caffeine-induced sleep suppression and change of cage
bedding-induced acute insomnia in mice.

Conclusion: Our result indicated that this novel ENT1
inhibitor elicited somnogenic effect and effectively
ameliorated the caffeine- and stress-induced insomnia. Both
adenosine A1R and A2AR were involved in the mechanism,
and activation of GABAergic neurons within VLPO play an
important role. This result suggests that this novel ENT1
inhibitor could be a potential hypnotic to treat insomnia.
Disclosure: The authors have nothing to disclose.
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Anti-lglon5 Disease: A French Cohort
Study

A. Farina!, M. Villagran-Garcia?, G. Picard!,

M. Benaiteau?, L. Campetella?, S. Muiiiz-Castrillo?,

A. Pinto?, V. Rogemond?, A. Vogrig?, B. Joubert?,

J. Honnorat!

1French Reference Center on Paraneoplastic Neurological
Syndromes and Autoimmune Encephalitis, Hospices Civils de
Lyon, Hépital Neurologique, Bron; UMR MELIS team
SynatAc, Lyon, France, 2Center for Sleep Sciences and
Medicine, Stanford University, Palo Alto, USA, 3Clinical
Neurology Unit, Azienda Sanitaria Universitaria Friuli
Centrale, Presidio Ospedaliero Santa Maria Della
Misericordia, Udine; Department of Medicine (DAME),
University of Udine Medical School, Udine, Italy

Background and aims: IgLONS antibodies (IgLON5-Abs)
are biomarkers of a clinically heterogeneous and probably
underdiagnosed neurological disease. We analysed a French
retrospective cohort of patients with IgLON5-ADb disease.
Methods: All patients tested positive for IgLON5-Ab in a
French referral centre (2016-2022) were included.
Results: The number of patients with IgLON5-Abs (n=43)
increased year by year (Figure 1). Clinical data were
available for 37 patients (68% male, median age at diagnosis
72 years, range 49-82). Median diagnostic delay was 23
months (range 0-16) and decreased year by year (p<0.01).
At onset (acute/subacute in 19%), patients had sleep
disorders (54%), bulbar symptoms (41%), movement
disorders (22%), cognitive impairment (14%), gait
instability (11%), depression (11%), hallucinations (8%),
seizures (5%), diplopia (5%), dysautonomia (3%); either
alone (57%) or in combination (43%). All patients evolved
to a multi-system disorder dominated by bulbar symptoms
(86%0), gait instability (82%), and/or sleep disorders (76%).
Median modified Rankin score (mRS) at diagnosis was 3
(range 0-6). Immunotherapy was administered in 70%
patients (corticosteroids, 35%; immunoglobulins, 35%;
rituximab, 35%; cyclophosphamide, 30%; plasma exchange,
11%), with response (improvement or stabilization) rates
ranging from 50% to 77%. Median mRS at last visit (median
31 months after onset, range 1-149) was 3 (range 0-6), and
6 patients (16%) died due to anti-lgLONS5 disease.

Figure 1. Annual number of patients with IgLON5-Abs disease
diagnosed in the study centre.

Conclusion: The growing number of diagnoses and the
progressive reduction of diagnostic delay suggest increased
awareness of IgLON5-Ab disease in France. Sleep disorders
and bulbar symptoms prevail at onset and, along with gait
instability, at full-blown syndrome. Immunotherapy may
stabilize the disease.

Disclosure: Antonio Farina received a research fellowship
grant from the European Academy of Neurology. Macarena
Villagran-Garcia received a research fellowship grant from
the Spanish Foundation Alfonso Martin Escudero.
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Choroid plexus volume correlates with
auto-antibodies and neuropsychiatric
involvement in systemic lupus
erythematosus
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Neuroscience, Neurology Unit, IRCCS San Raffaele
Scientific Institute, and Vita-Salute San Raffaele University,
Milan, Italy, 2Unit of Immunology, Rheumatology, Allergy
and Rare Diseases & Division of Immunology,
Transplantation and Infectious Diseases, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 4Unit of General
Medicine and Advanced Care, IRCCS San Raffaele Scientific
Institute, Milan, Italy, SUnit of Internal Medicine & Division
of Immunology, Transplantation and Infectious diseases,
IRCCS Ospedale San Raffaele, Milan, Italy, Neuroimaging
Research Unit, Division of Neuroscience, Neurology Unit,
and Neurorehabilitation Unit, IRCCS San Raffaele Scientific
Institute, Milan, Italy, 7Neuroimaging Research Unit,
Division of Neuroscience, IRCCS San Raffaele Scientific
Institute, Milan, Italy, 8Unit of Internal Medicine & Division
of Immunology, Transplantation and Infectious diseases,
IRCCS Ospedale San Raffaele, and Vita-Salute San Raffaele
University, Milan, Italy, °Unit of Immunology, Rheumatology,
Allergy and Rare Diseases & Division of Immunology,
Transplantation and Infectious Diseases, IRCCS San
Raffaele Scientific Institute, and Vita-Salute San Raffaele
University, Milan, Italy, 1°Neuroimaging 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: Choroid plexus (CP) enlargement
has been suggested as a marker of neuroinflammation in
multiple sclerosis, being associated with disease activity
and disability. CP involvement has been hypothesized also
in systemic lupus erythematosus (SLE) immunopathology.
We evaluated whether CP enlargement occurs in SLE
patients compared to healthy controls (HC) and explored its
association with auto-antibody status, neuropsychiatric
(NP) involvement and structural brain damage.

Methods: Brain dual-echo and T1-weighted sequences
were acquired from 32 SLE patients and 32 age- and sex-
matched HC. Normalized CP volumes (Fig. 1) were
compared between HC and SLE patients stratified according
to auto-antibody status (antiphospholipid [APA] and anti-
double-stranded DNA [ADNA] antibodies) and NP
involvement using linear models. Associations between CP
volume and clinical and structural MRI variables were
explored using linear regression analyses.

Results: The demographic characteristics of the study
population are reported in Table 1, whereas Table 2 shows
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the main results. Considering auto-antibody status,
compared to HC, SLE patients with APA (n=18) or ADNA
antibodies (n=24) showed higher T2 lesion volume (T2LV)
(p=0.020 and 0.033). Only SLE patients with APA had a
significant CP enlargement (p=0.013). According to NP
involvement, compared to HC, both SLE patients without
NP involvement (non-NP-SLE, n=20) and SLE patients
with NP involvement (NP-SLE, n=12) showed higher CP
volume (p=0.002 and p<0.001). Compared to non-NP-SLE,
NP-SLE patients had significantly higher CP volume
(p=0.024) and T2LV (p=0.015).

Table 1. Main characteristics of the subjects of the study (32 patients
and 32 HC)

Table 2. T2 LV and CP volume in HC and SLE patients stratified
according to APA and ADNA status and NP involvement

Conclusion: CP enlargement occurs in SLE patients,
especially in those with APA and NP involvement,
suggesting its potential role in the pathophysiology of SLE-
related brain involvement.

Disclosure: This study received no funding.
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Paraneoplastic neurological syndromes
and autoimmune encephalitis in the
Netherlands: epidemiology and antibody
testing

. Kerstens?, M. Schreurs?, J. De Vries!, E. Hoff3,

J. Damoiseaux?, A. Van de Mortel®, C. Delnooz®,

R. Neuteboom?, D. Bastiaansen?, Y. Crijnen?, J. Brenner?,
R. Van Steenhoven!, M. De Bruijn?, A. Van Sonderen?,
M. Vermeiren?, P. Sillevis Smitt!, M. Titulaer!
Department of Neurology, Erasmus MC University Medical
Centre, Rotterdam, The Netherlands, 2Department of
Immunology, Laboratory Medical Immunology, Erasmus MC
University Medical Centre, Rotterdam, The Netherlands,
3Department of Neurology, Zuyderland Medisch Centrum,
Heerlen, The Netherlands, “Central Diagnostic Laboratory,
Maastricht UMC+, Maastricht, The Netherlands,
SDepartment of Neurology, Maxima Medisch Centrum,
\eldhoven, The Netherlands

Background and aims: Epidemiologic studies in
paraneoplastic neurological syndromes (PNS) and
autoimmune encephalitis (AIE) are scarce. Furthermore,
results from neuronal antibody tests are often misinterpreted.
Methods: We searched all serum and cerebrospinal fluid
(CSF) samples tested for antibodies against cell-surface
neuronal antigens or intracellular antigens at the Dutch
national referral center between 2016 and 2021, ascertaining
nationwide coverage. Positive results were evaluated by
additional techniques depending on antibody type. Clinical
information was collected through chart review and/or
contact with referring physicians. Definite or probable AIE/
PNS was diagnosed according to published consensus
criteria.

Results: We identified 27081 samples from 18891 patients,
of which 3915 samples from 2162 patients tested positive
for one or more antibodies. A total of 2073 samples from
691 patients with probable or definite AIE/PNS remained,
after excluding unconfirmed samples (n=476), atypical
clinical syndromes (n=1021) and samples with missing
information (n=344). Crude incidence rate for AIE/PNS
was 6.7 (95% confidence interval 6.2-7.1) per million
person-years. Most common antibodies in AIE/PNS were:
anti-NMDAR, anti-Hu and anti-LGI1. Most common
unconfirmed or false-positives were: (low-titer) anti-
GADG65, anti-NMDAR (serum-only), anti-Yo and anti-
CV2. In 180 patients with discordant antibody status (i.e.
antibodies only present in serum or CSF), 29/32 (91%) of
CSF-only positives had probable or definite AIE/PNS,
compared to only 46/148 (31%) of serum-only positives.
Conclusion: Incidence rates of AIE/PNS are still increasing
over the years. However, interpretation of results in the
context of clinical information, confirmation by second
technique, and, whenever possible, testing both serum and
CSF (especially for AIE) are essential to avoid
misinterpretation.

Disclosure: The authors have nothing to disclose.
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Autonomic and cutaneous biomarkers
differentiate seropositive and
seronegative autoimmune autonomic
ganglionopathy
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1Department of Brain, Repair and Rehabilitation, University
College London Queen Square Institute of Neurology,
London, UK; Autonomic Unit, The National Hospital for
Neurology and Neurosurgery, London, UK, 2Neurology
Department, Skin Biopsy Laboratory, Istituti Clinici
Scientifici Maugeri IRCCS, Telese Terme, Italy, 3Neuro-
ophthalmology Department, The National Hospital for
Neurology and Neurosurgery, London, UK, “Uroneurology
Department, The National Hospital for Neurology and
Neurosurgery, London, UK, SMRC Centre for Neuromuscular
Diseases, The National Hospital for Neurology and
Neurosurgery, London, UK; Neuroimmunology Unit,
University College London Queen Square Institute of
Neurology, London, UK, SNeurology Department, Skin
Biopsy Laboratory, Istituti Clinici Scientifici Maugeri
IRCCS, Telese Terme, Italy; Department of Neurosciences,
Reproductive Sciences and Odontostomatology, University
Federico Il of Naples, Naples, Italy

Background and aims: Autoimmune autonomic
ganglionopathy (AAG) is a rare treatable disease presenting
with subacute pandysautonomia. 50% have antibodies
against the ganglionic acetylcholine receptor (JAChR-ADb).
We hypothesised that detailed phenotyping with multimodal
autonomic and cutaneous biomarkers could differentiate
between gAChR-Ab-positive and gAChR-Ab-negative
AAG.

Methods: 27 patients with AAG (14 seropositive, 13
seronegative) underwent cardiovascular testing,
pupillometry, post-void bladder ultrasound, dynamic sweat
testing, and skin biopsies from the distal leg and anterior
thigh to quantify intraepidermal and pilomotor innervation
using pan-neuronal, cholinergic and adrenergic markers.
Results: More seropositive patients had combined
parasympathetic/sympathetic pupillary deficits (93% vs
31% in seronegative group). All seropositive patients and
none of the seronegative patients demonstrated pupil
fatigue. Both groups had a high proportion with elevated
post-void residual volume >100ml (>70%), with about half
requiring catheters. Most patients had postganglionic
sudomotor dysfunction, with a length dependent pattern in
55% of seronegative patients vs 21% of seropositive
patients. Compared to healthy controls, both seropositive
and seronegative patients demonstrated intra-epidermal and
pilomotor denervation, but seronegative patients had greater
adrenergic denervation at both proximal and distal sites
(P<0.05). Improvements in somatic and autonomic
innervation were seen in follow up biopsies following
immunotherapy in both seropositive and seronegative
patients.
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Conclusion: Patients with seropositive AAG had
widespread autonomic failure, pupil fatigue, non-length
dependent postganglionic dysfunction, and cholinergic and
adrenergic cutaneous denervation. The autonomic
phenotype differed in seronegative AAG, where patients
more commonly had length dependent postganglionic
dysfunction and greater adrenergic denervation. There was
encouraging evidence for improved cutaneous innervation
after immunotherapy in both seropositive and seronegative
patients.

Disclosure: Dr S Koay was supported by the Guarantors of
Brain Entry Fellowship. Dr V lodice Dr J Panicker, and Prof
M Lunn are supported by NIHR UCLH Biomedical
Research Centre.
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Mimics of autoimmune encephalitis:
pitfalls for misdiagnosis
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Neuropathology, Erasmus MC University Medical Center,
Rotterdam, The Netherlands, ¢Department of Neurosurgery,
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Netherlands

Background and aims: Clinical criteria for autoimmune
encephalitis (AE) were proposed by Graus et al. in 2016.
This accuracy is highly relevant, as various disorders can
mimic AE. In this study, common AE mimics were
described and 2016 AE criteria were validated.

Methods: From July 2016 to December 2019, consecutive
patients with suspicion of AE were included. All patients
were evaluated according to the 2016 AE criteria.

Results: 239 patients were included. AE was diagnosed in
104 patients (44%), while 109 patients (46%) were
classified as AE mimic. The most common AE mimics were
neuroinflammatory CNS disorders (26%), psychiatric
disorders (19%), epilepsy (13%), CNS infectious disorders
(13%), neurodegenerative diseases (7%) and CNS
neoplasms (6%). Common pitfalls were mesiotemporal
lesions on brain MRI (17%) and false-positive antibodies in
serum (12%). The presence of >1 additional radiological
features (enhancement, diffusion restriction) was more
common in AE mimics (61% vs. 24%; p=0.005).

Overview of patient categories

Examples of AE mimics (brain MRI)

Overview of patient categories ham
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Conclusion: AE mimics occur frequently and are diverse.
Common pitfalls are mesiotemporal lesions on brain MRI
and false-positive antibodies. The specificity of the criteria
for possible AE is low and should therefore be regarded as
an entry criteria requiring thorough work-up. Criteria for
probable and definite AE are applicable for decisions on
immunotherapy in early disease stage, as specificity is high.
Disclosure: - Peter A.E. Sillevis Smitt holds a patent for the
detection of anti-DNER and received research support from
Euroimmun. - Rinze F Neuteboom reports participates in
pediatric MS studies with Novartis, Roche and Sanofi-
Genzyme. He received consultancy fees from Novartis,
Sanofi-Genzyme and Zogenix. His received research grants
from the Dutch MS research foundation. DreaMS
foundation, Postcode Loterij, Vrienden Loterij, Stichting
Vrienden van het Sophia. - Maarten J. Titulaer 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 research funds for serving on a
scientific advisory board of Horizon Therapeutics, for
consultation at Guidepoint Global LLC, for consultation at
UCB, for teaching colleagues at Novartis. MT has received
an unrestricted research grant from Euroimmun AG, and
from CSL Behring.
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Photobiomodulation in the management
of chemotherapy-induced peripheral
neuropathy: a randomized, controlled trial

M. Claes?, J. Lodewijckx!, S. Hermans?, P. Peeters?,

J. Mebis?, J. Robijns!

1Faculty of Medicine and Life Sciences, Hasselt University,
Hasselt, Belgium, 2Department of Neurology, Jessa Hospital,
Hasselt, Belgium, 3Department of Gastroenterology, Jessa
Hospital, Hasselt, Belgium, “Department of Medical
Oncology, Jessa Hospital, Hasselt, Belgium

Background and aims: Cancer treatment is often
accompanied by incapacitating side effects, such as
chemotherapy-induced peripheral neuropathy (CIPN).
CIPN limits the patients’ quality of life and current
therapeutic options lack effectiveness. Photobiomodulation
(PBM) therapy uses (near)-infrared light to activate cell
repair mechanisms and reduce pain and inflammation.
Research has shown the efficiency of PBM in preventing
CIPN. This trial aimed to evaluate the efficacy of PBM in
treating CIPN while assessing the optimal PBM dosage.
Methods: A randomized controlled trial was conducted at
the Jessa Hospital (Hasselt, Belgium). Sixty cancer patients,
diagnosed with CIPN, were randomly allocated to the
PBM-1 group (6 J/cm2, n=28) or PBM-2 group (8 J/cm?,
n=32) and received PBM twice a week for three weeks. The
severity of CIPN and the patients’ mobility were assessed
using the modified Total Neuropathy Score (mTNS) and the
six-minute walk test (6MWT), respectively. Outcome
measures were collected at baseline, the end of PBM, and
three weeks post-PBM.

Results: The mTNS decreased significantly over time in
both the PBM-1 and PBM-2 group (P=0.021 and P=0.007,
respectively). Moreover, the mTNS remained constant
between the end of PBM and the follow-up visit in both
groups (Figure 1). Similarly, according to the 6MWT
(Figure 2), the patients’ mobility significantly improved
over time in the PBM-1 and PBM-2 group (Ps<0.001).

Comparison of modified Total Neuropathy Score (mMTNS) over time
when treated with photobiomodulation (PBM). A higher score indicates
amore severe grade of peripheral neuropathy. Significance is shown as
*P<0.05, **P<0.01
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Comparison of six-minute walk test (6MWT) distance over time.
Percentages are calculated using reference standards based on the
patients gender, age, and BMI, wherein a higher score indicates a better
mobility. Significance is shown as *** P <0.001.

Conclusion: In conclusion, PBM reduces the symptoms
associated with CIPN resulting in better mobility. No
significant differences between groups could be detected
based on the applied dosage. Further research is necessary
to optimize the PBM treatment and irradiation parameters.

OPR-071

Unclassified clinical presentations of
chronic inflammatory demyelinating
polyradiculoneuropathy
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del Grappa, Vicenza, Italy, 220spedale di Vicenza, Vicenza,
Italy, 22Ospedale Santa Maria della Misericordia, Rovigo,
Italy

© 2023 European Journal of Neurology, 30 (Suppl. 1), 43-119



98  Oral Presentations

Background and aims: To assess the ability of the EAN/
PNS clinical criteria for chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) to include within their
classification the whole spectrum of clinical heterogeneity
of the disease and to define the clinical characteristics of the
unclassifiable clinical forms.

Methods: The EAN/PNS clinical criteria for CIDP were
applied to 329 patients fulfilling the electrodiagnostic and
supportive criteria for the diagnosis of CIDP. Clinical
characteristics were reviewed for each patient not strictly
fulfilling the clinical criteria (‘unclassifiable”).

Results: At study inclusion, 124 (37.5%) patients had an
unclassifiable clinical presentation, including 110 (89%)
with a typical CIDP-like clinical phenotype in whom some
segments of the four limbs were unaffected by weakness
(“‘incomplete typical CIDP’), 10 (8%) with a mild distal,
symmetric, sensory or sensorimotor polyneuropathy
confined to the lower limbs with cranial nerve involvement
(‘cranial nerve predominant CIDP’), and 4 (1%) with a
symmetric sensorimotor polyneuropathy limited to the
proximal and distal areas of the lower limbs (‘paraparetic
CIDP’). Eighty-one (65%) patients maintained an
unclassifiable presentation during the entire disease follow-
up while 13 patients progressed to typical CIDP. Patients
with the unclassifiable clinical forms compared to patients
with typical CIDP had a milder form of CIDP, while there
was no difference in the distribution patterns of
demyelination.

Fig.1

Fig. 2

Conclusion: A proportion of patients with CIDP do not
strictly fulfill the EAN/PNS clinical criteria for diagnosis.
These unclassifiable clinical phenotypes may pose
diagnostic challenges and thus deserve more attention in
clinical practice and research.

Disclosure: The authors declare no conflict of interest.
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A Rare Disease Affecting the Central and
Peripheric Nervous System: Giant Axonal
Neuropathy

Z. Kaya Giileg, C. Yal¢inkaya
Istanbul University-Cerrahpasa Cerrahpasa Medical

Faculty, Department of Neurology, Istanbul, Turkey

Background and aims: Giant axonal neuropathy (GAN) is
an autosomal recessive disease characterized by a mutation
in the gigaxonine protein that affects both the peripheral and
central nervous systems. Axon loss and giant axonal
swellings seen in nerve biopsy are important findings.
Classic phenotype is a severe axonal neuropathy with kinky
hair and white matter involvement in neuroimagings. In this
study, the clinical, electrophysiological, radiological and
genetic features of seven patients diagnosed with GAN in
three families will be discussed.

Methods: Seven patients from three families with a
preliminary diagnosis of polyneuropathy were examined.
After biochemical, metabolic and electrophysiological
examinations, all patients were diagnosed with GAN as a
result of the recessive mutation in the gigatoxin gene from
the data whole exome analysis (p.R242X(c.724C>T)).
Results: Peripheral neuropathy and central nervous system
involvement were found in all patients. Scoliosis was found
five of the seven patients. Epileptic seizures started in two
of the patients during the follow-up, and mental retardation
was observed in two siblings in same family. Neuroimaging
showed symmetrical involvement in the supra- and
infratentorial white matter in all patients

Conclusion: Gigaxonin protein is encoded by GAN gene
on the long arm of chromosome 16. This protein is in the
ubiquitin-proteosome pathway and controls the processing
of intermediate filament in nerve cells to maintain of
cytoskeletal structure. Absence or loss of gigaxonin results
in disorganization of intermediate filaments and swelling of
axons. There is still no definitive cure for this fatal
neurodegenerative disease. As the number of patients
increase, the genotype-phenotype correlation will increase.
Disclosure: Authors have nothing to disclose.
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Use of lenadogene nolparvovec gene
therapy for Leber hereditary optic
neuropathy in early access programs
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Background and aims: Lenadogene nolparvovec is an
unapproved gene therapy for patients with Leber hereditary
optic neuropathy (LHON) due to the m.11778G>A MT-ND4
mutation. Through early access programs (EAP), patients
with  MT-ND4-LHON can benefit from lenadogene
nolparvovec before marketing authorization.

Methods: Lenadogene nolparvovec was provided based on
unsolicited requests. Patients with confirmed MT-ND4-
LHON received lenadogene nolparvovec as a unilateral or
bilateral intravitreal injection (9x1010 viral genomes/eye).
Baseline characteristics, efficacy, and safety data were
collected.

Results: Between August 2018 and March 2022, 63 patients
received lenadogene nolparvovec in EAP; 35 (55.6%) in
France, 9 (14.3%) in lItaly, 1 (1.6%) in the UK and 18
(28.6%) in the US. Most patients (66.7%) were administered
bilaterally. At first injection, mean (SD) age was 34.5 (16.6)
years (range=13.5-74.7) and vision loss in the first-affected
eye had lasted a mean of 11.4 (9.7) months; idebenone
therapy was ongoing in 72.6% of patients. A total of 47
patients reached the 1-year post treatment time point, but
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1-year BCVA values are available for 38; mean (SD) change
in BCVA from baseline was -0.29 (0.67) LogMAR (+14.5
EDTRS letters). An improvement in BCVA of -0.36 (0.73)
LogMAR (+18 ETDRS) was seen in the 25 bilaterally
treated patients. Safety was favorable with data comparable
to clinical studies.

Conclusion: Patients receiving lenadogene nolparvovec in
EAP were predominantly European and received therapy
mostly in both eyes. Preliminary analyses show that
lenadogene nolparvovec injection was associated with
clinically meaningful improvement in visual acuity and
favorable safety similar to that observed in the clinical
studies.

Disclosure: Chiara La Morgia has no conflict of interest.
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Clinical progression in Acquired
Amyloidosis after domino liver
transplantation: a case-control study

M. Miranda?, I. Castro?, J. Castro?, M. Oliveira Santos?,
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1Department of Neurology, Hospital de Cascais Dr. José de
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Lisboa Norte, Lisbon, Portugal

Background and aims: Cases of acquired amyloidosis
have been described after domino liver transplantation
using a liver from a donor with hereditary transthyretin
(ATTRv) amyloidosis. We aimed to compare the clinical
progression of neuropathy in patients with acquired
amyloidosis (AA) versus patients with untreated ATTRv
amyloidosis with neuropathy (ATTRv-NP).

Methods: A historical cohort of patients with untreated AA
and ATTRv-NP followed in Lisbon’s Paramyloidosis
Reference Center from 1994 to 2022 were included. Other
causes of polyneuropathy were excluded. Neuropathy
clinical progression was evaluated using the Neurological
Impairment Score (NIS).

Results: Twenty-two patients with AA and forty-nine with
ATTRv-NP with similar age at onset of symptoms and no
gender difference were included. The time from transplant
to clinical neuropathy onset in AA was 8+2.5 years. During
follow-up, 8 deaths in the AA and 22 in ATTRv-NP group
were registered. There was no difference in time from onset
of symptoms to death between the two groups(5.6+3.2 years
in the AA group versus 8.9+5.3 in the ATTRv-NP group;
p=0.09). For assessment of neuropathy progression, 8
patients with AA and 19 with ATTRv-NP with at least 2
clinical evaluations were identified. Neuropathy showed a
tendency towards a more rapid progression in the ATTRv-
NP group, although no statistically significant difference
between groups was detected (+4.9+5.2 NIS points/year in
AA versus +11.7+15.6 NIS points/year ATTRv-NP;
p=0.48).
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Conclusion: Progression of neuropathy and mortality in
AA patients appear to be less pronounced than ATTRv-NP
natural history. Larger sample studies are needed to
corroborate these findings.

Disclosure: Nothing to disclose.
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Neuropathies related to Hepatitis E virus
infection in Switzerland: A prospective,
matched case-control study

P. Ripellino?, A. Lascano?, L. Schilg-Hafer3,

O. Scheidegger*, B. Schreiner®, P. Tsounif, A. Vicino’,

A. Peyer8, A. Humm?, B. Décard®, E. Pianezzi'l,

D. Sparasci!, T. Hundsberger3, A. Dietmann?, H. Jung5,
T. Kuntzer’, E. Wilder-Smith8, G. Martinetti-Lucchini®,
S. Fontana?®?, C. Niederhauser?!3, C. Gobbi?

INeurocenter of Southern Switzerland EOC, Lugano,
Switzerland, 2Hopitaux Universitaires de Geneve, Geneva,
Switzerland, 3Cantonal Hospital, St. Gallen, Switzerland,
4Inselspital, Bern, Switzerland, SUniversity Hospital, Zurich,
Switzerland, Hopital du Valais, Sion, Switzerland,
"Lausanne University Hospital and University of Lausanne,
Lausanne, Switzerland, 8Cantonal Hospital Lucerne,
Neurology University of Bern, Bern Switzerland, °HFR
Fribourg - Cantonal Hospital, Fribourg, Switzerland,
10University Hospital, Basel, Switzerland, “Microbiology
Laboratory, Bellinzona, Switzerland, 12Blood Transfusion
Service SRC Svizzera ltaliana, Lugano, Switzerland, 13Red
Interregional Blood Transfusion SRC, Bern, Switzerland,

Background and aims: Acute hepatitis E virus (HEV)
infection recently emerged as a potential trigger for acute
immune neuropathies, but prospective controlled studies to
investigate causality are lacking. We compared the
frequency of acute HEV infection in patients with Guillain-
Barré syndrome (GBS), neuralgic amyotrophy (NA), and
facial nerve palsy with a control population.

Methods: Multicentre (11 Swiss centres), prospective,
observational case-control study over 3 years (09.2019-
10.2022). All patients were recruited within 3 months from
disease onset. Controls were healthy blood donors matched
for age, sex, geographical location, and time. Diagnostic
criteria for acute hepatitis E were reactive serum anti-HEV
IgM and anti-HEV 1gG assays (ELISA test) and/or HEV
RNA detection in serum by Real-time PCR. RT-PCR on
sera (HEV RNA detection) was performed to confirm IgM+
results.

Results: We included 180 patients (59 GBS, 51 NA, and 70
facial palsy) and corresponding controls (for both groups:
median age 51 years; male 48%). Six IgM+ cases were
detected in the NA group, two in the GBS group, and none
in the facial palsy group. No IgM+ was detected in the
controls. Cases with acute HEV infection had significantly
higher values of ALT and GGT at disease onset. The
Fisher*s exact test showed a moderate association (p=0.027;
Cramér’s V = -0.25) only between acute HEV infection and
NA.

Conclusion: Our study suggests a causal association
between acute HEV infection and NA (10% of cases), but
not with other autoimmune neuropathies such as GBS nor
with facial nerve palsy.

Disclosure: Nothing to disclose.
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France

Background and aims: A relationship between GM atrophy
and lesions has been reported in MS, but their interplay is
unclear in MOGAD and AQP4+NMOSD. We aim to
characterise GM atrophy in MOGAD and AQP4+NMOSD
and its relationship with spatial patterns of WML.
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Methods: We collected brain MRIs of non-acute RRMS/
MOGAD/AQP4+NMOSD patients and healthy controls
(HC) from 16 international centres. Lesions were classified
as  periventricular/juxtacortical/deepWM/deepGM/
infratentorial. Voxel-wise analyses were performed using
permutation testing. Differences in GM volumes were
assessed using design matrices with disease as variable of
interest and age, sex, centres as covariates, and number of
lesions in each location as regressor. For significant results
(p<0.05), the number of voxels (V) is reported.

Results: We studied 175 RRMS (132F, 40y+10), 135
MOGAD (83F, 41y+14), 135 AQP4+NMOSD (111F,
51y+14) patients, and 144 HC (87F, 37y+11). Compared to
HC, lower GM volumes were found in RRMS diffusely
(V:32576), in MOGAD in the temporal lobe and deep GM
(V:9474), in AQP4+NMOSD in the occipital cortex
(V:4104). Lower GM volume was found in the deep GM in
RRMS vs MOGAD (V:3487) and vs AQP4+NMOSD
(\V:5880), in the temporal cortex in MOGAD vs RRMS
(V:839), in the occipital cortex in AQP4+NMOSD vs
RRMS (V:2478). In MOGAD a higher number of
periventricular and juxtacortical lesions was associated with
reduced volume in the temporal cortex, deep GM and insula
(V:5021 and V:5666).

Differences in grey matter (GM) volumes between relapsing remitting
MS (RRMS), myelin oligodendrocyte glycoprotein antibody-
associated disease (MOGAD) and aquaporin-4-antibody neuromyelitis
optica spectrum disorder (AQP4+NMOSD)using a Voxel-wise analysis

Association between lesion distribution and grey matter (GM) volumes
in RRMS, MOGAD and AQP4+NMOSD

Conclusion: Cortical GM atrophy seems to be prominent in
MOGAD and AQP4+NMOSD. The relationship between
atrophy and lesions in MOGAD suggests a disruption of the
WM bundles projecting into the GM.

Disclosure: Nothing to disclose.
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Reduction of Functional Connectivity
Dynamism is Relevant for Clinical
Worsening in Multiple Sclerosis: A 2.5-
Year Study
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Background and aims: In multiple sclerosis (MS), time-
varying functional connectivity (TVFC) analysis showed
abnormalities of the main functional networks, correlated
with more severe clinical and cognitive disability.
MS-related cognitive decline was found to be associated
with progressive TVFC destabilization. However, the
clinical relevance of longitudinal TVFC changes has not
been investigated yet.

Methods: 3T-MRI scans and clinical evaluations were
obtained at baseline and at median follow-up of 2.5 years
from 129 MS patients (103 relapsing-remitting [RR] and 26
progressive [P] MS) and 28 matched healthy controls (HC).
At 2.5-year follow-up, patients were classified as clinically
stable/worsened according to their disability change. TVFC
was quantified at voxel-wise level as the coefficient of
variation (CoV) across sliding-windows of degree centrality.
Results: At baseline, MS patients showed reduced TVFC vs
HC in the bilateral orbitofrontal cortex (p<0.05, family-
wise error corrected), left cerebellum, right precuneus and
left thalamus. At 2.5-year, a widespread reduction of TVFC
(p<0.05, family-wise error corrected) was found in cortical
lobes and cerebellum. Such a pattern of TVFC reduction
was also found when looking at clinically stable MS
patients. Clinically worsened MS presented peculiar TVFC
reductions in areas of the default-mode network and basal
ganglia. Reduced TVFC in the left putamen in clinically
worsened vs stable MS patients was significant at time x
group interaction analysis.

Conclusion: At 2.5-year follow-up, MS patients showed
widespread TVFC reductions in cortical lobes and
cerebellum. The peculiar involvement of deep grey matter
in clinically worsened MS patients may represent a
biological substrate of disability worsening.

Disclosure: The study did not receive funding.
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Diagnostic utility of transorbital
sonography in idiopathic intracranial
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Background and aims: Transorbital sonography (TOS)
provides a useful non-invasive tool to detect and further
monitor intracranial pressure by assessing optic nerve
sheath diameter (ONSD) and optic disc elevation (ODE).
The utility of TOS in the diagnosis of idiopathic intracranial
hypertension (I11H) has been increasingly recognized.
Methods: A single-center case-control study sought to
compare TOS-acquired ONSD and ODE among II1H-cases
versus patients with other neurological diseases (controls).
Furthermore, a systematic review and meta-analysis was
conducted to present pooled mean differences and
diagnostic measures of ONSD and ODE between II1H-cases
and controls.

Results: In the single-center study, consisting of 31 I1H-
cases and 34 sex- and age-matched controls, ONSD values
were higher among IIH-cases than controls (p<0.001),
while ODE was more prevalent in cases (65% vs. 15%;
p<0.001). The ROC-curve analysis revealed that the optimal
cut-off value of ONSD for predicting IIH was 5.15 mm,
with an area-under-the-curve (AUC) of 0.914
(95%C1:0.861-0.967; Figure-1) and sensitivity and
specificity values of 85% and 90%, respectively. In a meta-
analysis of 14 included studies with 415 IIH-cases, ONSD
and ODE values were higher in l1IH-cases than controls
(mean difference in ONSD 1.20mm; 95%CI1:0.96-1.44mm;
Figure-2 and in ODE 0.3mm; 95%CI:0.33-0.67mm). With
regard to ONSD, pooled sensitivity, specificity, and
diagnostic odds ratio were calculated at 85.5% (95%CI:77.9-
90.8%), 90.7% (95%CI:84.6-94.5%), and 57.394
(95%Cl1:24.597-133.924), respectively. The AUC in
summary ROC-curve analysis was 0.878 (95%CI:0.858-
0.899; Figure-3).
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Receiver Operation Curve (ROC) for optic nerve sheath diameter (in
mm) in idiopathic intracranial hypertension (l1H) diagnosis.

Forest plot presenting the mean difference (in mm) of optic nerve
sheath diameter in patients with idiopathic intracranial hypertension
versus controls.

Summary receiver operating curve (SROC) plot for the diagnostic
performance of increased optic nerve sheath diameter in idiopathic
intracranial hypertension (I1H) diagnosis. Cut-off points used in each
study for optic nerve sheath diameter (in mm) are dep

Conclusion: TOS has a high diagnostic utility for the non-
invasive diagnosis of IIH and may deserve wider
implementation in everyday clinical practice.

Disclosure: Nothing to disclose.
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OPR-079

Stepwise functional brain architecture
from disease epicenter correlates with
atrophy in progressive supranuclear palsy

E. Spinelli!, A. Ghirelli?, I. Bottale?, S. Basaia*,

C. Cividini4, M. Volonte5, S. Galantucci®, G. Magnani®,

E. Caso®, E. Canu?, V. Castelnovo*, P. Caroppoé, S. Prionib,
C. Villa$, K. Josephs’, J. Whitwell?, M. Filippi®, E Agosta?
INeuroimaging Research Unit, Division of Neuroscience, and
Neurology Unit, IRCCS San Raffaele Scientific Institute,
Milan, Italy, 2Neuroimaging Research Unit, Division of
Neuroscience, and Neurology Unit, IRCCS San Raffaele
Scientific Institute, and Vita-Salute San Raffaele University,
Milan, Italy, 3Vita-Salute San Raffaele University, Milan,
Italy, “Neuroimaging Research Unit, Division of
Neuroscience, IRCCS San Raffaele Scientific Institute,
Milan, Italy, SNeurology Unit, IRCCS San Raffaele Scientific
Institute, Milan, Italy, 6Fondazione IRCCS Istituto
Neurologico Carlo Besta, Unit of Neurology 5 -
Neuropathology, Milan, Italy, "Department of Neurology,
Mayo Clinic, Rochester, Minnesota, USA, 8Department of
Radiology, Mayo Clinic, Rochester, Minnesota, USA,
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: MRI connectomics tests the model
of network-based spread of pathological aggregates in
neurodegeneration. Stepwise functional connectivity (SFC)
is a graph-theory-based neuroimaging method detecting
functional couplings of a selected region, at increasing link-
step topological distances. SFC was applied to test if
topological stepwise architecture propagating from disease
epicenter would shape patterns of grey matter (GM) atrophy
in progressive supranuclear palsy (PSP).

Methods: Twenty-eight patients with PSP and 50 healthy
controls underwent 3D-T1 and resting-state functional MRI
sequences. GM was parcellated into 90 regions. Correlations
between SFC architecture in controls and atrophy patterns
in patients were tested. Disease epicenter was identified as
the peak of atrophy in an independent cohort of 13 cases
with post mortem PSP pathology, and used as seed region
for SFC analysis.

Results: Left midbrain tegmentum was identified as disease
epicenter. Compared with controls, PSP patients showed
atrophy of subcortical GM (thalami and caudate nuclei),
and frontal, parietal and cerebellar cortex. For each region,
a strong correlation was found between average link-step
distance from the left midbrain in controls and mean
normalized GM volume in PSP patients (r=0.37, p<0.001).
Conclusion: The brain architectural topology, as described
by SFC propagating from disease epicenter, shapes the
pattern of atrophic changes in PSP. Stepwise analysis holds
the promise to be used to model disease progression in
future longitudinal studies.
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Disclosure: Funding: European Research Council (StG-
2016_714388 NeuroTRACK); US National Institute of
Health (R0O1-DC010367, R01-DC12519, R01-DC14942,
RO1-NS89757, R21-NS94684); Foundation Research on
Alzheimer Disease.

OPR-080

Comparing standard vs extended time
window reperfusion treatments in an MRI
based stroke care system

T. Takacs'?, R. Stang',?, S. Szatmari?, I. Sipos?, K. Saftics?,
A. Berkil?, S. Evinl, D. Bereczkil, C. Varga3, N. Nyilas?,

L. Bir6%, P. Barsi%, P. Maurovich-Horvat?, P. Bojti,

I. Szikora®, S. Nardai®, B. Gundat!

1Semmelweis University, Department of Neurology,
Budapest, Hungary, 2Semmelweis University, “Janos
Szentagothai” Doctoral School of Neurosciences, Budapest,
Hungary, 3Semmelweis University, Department of Oxyology,
Budapest, Hungary, ‘Semmelweis University, Department of
Neuroradiology, Medical Imaging Centre, Budapest,
Hungary, *National Institute of Mental Health, Neurology
and Neurosurgery, Department of Neurointervention,
Budapest, Hungary

Background and aims: Current ESO guidelines
recommend extended time window reperfusion therapies
based on advanced imaging, however, the workload and
clinical benefit of extending time windows on a population
basis are not known. Aim: To determine the caseload,
treatment rates, and outcomes in the extended as compared
to the standard time windows for reperfusion therapies in an
MRI-based stroke care system.

Methods: All consecutive ischemic stroke patients within
24h from 1st March 2021 to 28th of February 2022 were
included in a prospective single-centre study. Eligibility in
the extended time windows or wake-up strokes recognized
within 4h was based on MRI DWI/PWI or DWI-FLAIR
mismatch using current ESO guideline criteria. MRI was
only available during working hours (8-20 h). Clinical
outcome in treated patients was assessed at 3 months.
Results: During this 12-month period 777 patients were
admitted, 252 (32%) had MRI. 120/304 (39.4%) patients
were thrombolysed in standard and 14/231 (6%) in the
extended time window. Independent clinical outcome
(mRS<2) was seen in 57/116 (49.1%) early and 4/14
(28.6%) late-treated patients (P=0.25). 38/386 (9.84%)
patients underwent thrombectomy in the standard and
16/391 (4%) in the extended time window. Independent
clinical outcome (mRS<2) was seen in 10/29 (34.5%) early
and 4/13 (31%) late-treated patients (P=0.99).
Conclusion: Even with limited availability of advanced
imaging extending time windows for reperfusion therapies
resulted in a 11.6% increase in thrombolysis and a 42%
increase in thrombectomy with similar clinical outcomes in
early and late-treated patients at the price of increased
burden of clinical and imaging screening.

Disclosure: Nothing to disclose.
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Impact of treatment on blood-brain
barrier integrity in Wilson’s disease

M. Misztal!, A. Czlonkowskal, A. Cudna?, A. Palejko?,

T. Litwinl, A. Piechal?, 1. Kurkowska-Jastrzebskal

1Second Department of Neurology, Institute of Psychiatry
and Neurology, Warsaw, Poland, 2Department of
Experimental and Clinical Pharmacology, Centre for
Preclinical Research and Technology, Medical University of
Warsaw, Warsaw, Poland

Background and aims: In Wilson’s disease (WD), free
copper may impair the blood-brain barrier (BBB) function
and contribute to central nervous system damage. The study
assessed changes in serum concentrations of BBB integrity
markers in untreated and treated WD patients and examined
correlations between these changes and neurological
impairment.

Methods: The study groups included 171 patients with WD
(77 with hepatic and 94 with neurological manifestations),
treated for up to 5 or 15 years, and 88 healthy controls.
Serum concentrations of intercellular adhesion molecule 1
(ICAM1), P-selectin, matrix metallopeptidase 9 (MMP9),
glial fibrillary acidic protein (GFAP) and S100 calcium-
binding protein B (S100b) were measured before and during
anti-copper treatment. The Unified Wilson’s Disease Rating
Scale (UWDRS) was used to assess neurological
advancement.

Results: ICAM1 concentrations were elevated before and
during anti-copper treatment compared with controls, but
therapy led to a substantial decrease. P- selectin
concentrations remained elevated before and during
treatment. MMP9 concentrations before treatment were
lower but reached control levels during treatment. GFAP
concentrations were elevated in untreated neurological
patients compared with controls and decreased during
treatment. No changes were observed in S100b. Only
ICAML concentrations positively correlated (r = 0.27, p <
0.001) with the UWDRS.

Conclusion: Elevated ICAM1 concentrations and their
correlation with neurological advancement confirm BBB
impairment in WD patients. Decreased MMP9
concentrations are probably the result of active liver
fibrosis. Elevated P-selectin concentrations indicate an
ongoing inflammatory process, while GFAP may serve as a
biomarker for brain injury.

Disclosure: Nothing to disclose.
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OPR-082

Motor reserve’s networks in Parkinson’s
disease

M. Passarettil, G. Barbiera?, A. Braccia?, F. Brovelli?,

G. Paparellal, M. De Riggi', D. Rossi Sebastiano?,

S. Rinaldo?, E. Orunesu?, P. Lanteri?, R. Eleopra?,

A. Strafella®, A. Berardelli’, M. Bologna?, R. Cilia?
1Department of Human Neuroscience, Sapienza University of
Rome, Italy, 2Movement Disorders Unit, Fondazione IRCCS
Istituto Neurologico Carlo Besta, Milan, Italy, 3Department
of Neurophysiology, Fondazione IRCCS Istituto Neurologico
Carlo Besta, Milan, Italy, “Nuclear Medicine Unit,
Fondazione IRCCS Ca Granda, Ospedale Maggiore
Policlinico, Milan, Italy, SKrembil Brain Institute, UHN &
Brain Health Imaging Centre, Campbell Family Mental
Health Research Institute, CAMH, University of Toronto,
Toronto, Canada

Background and aims: Motor reserve (MR) is defined as
the resilience mechanisms of the brain coping with
neurodegeneration in idiopathic Parkinson’s Disease (PD).
No investigation of MR focused on lateralized PD with
bilateral binding reduction at dopamine transporter (DAT)
imaging.

Methods: Sixteen PD and 28 controls were included.
Patients underwent video-recorded clinical assessment
(Movement Disorder Society-Unified Parkinson’s Disease
Rating Scale (MDS-UPDRS), Hoehn & Yahr (H&Y) stage)
and DATQUANT imaging. MR was quantified in each
hemisphere with Motor Reserve Coefficient (MRC).
Transcranial magnetic stimulation was performed on
presympotmatic (PH) and symptomatic hemisphere (SH)
primary motor cortices (M1).

Results: All patients had lateralized PD (H&Y<L.5,
presymptomatic side MDS-UPDRS-III<3) though bilateral
biding reduction in putamen. TMS testing revealed
increased corticospinal excitability and reduced
intracortical-facilitation (ICF) on PH and a different pattern,
including increased corticospinal excitability and reduced
short-interval-intracortical-inhibition, ICF, paired-
associative-plasticity (PAS), on SH. Moreover, we found
reduced PH-to-SH interhemispheric-inhibition (IHI).
Reduced putamen binding was predicted by enhanced PAS
and reduced IHI in PH, and by reduced ICF in SH. Putamen/
caudate ratio was directly predicted by corticospinal
excitability in PH and inversely by PAS in SH. MRC
distinguished PH from SH (AUC 0.9844), being predicted
in PH by PAS increment, IHI and corticospinal excitability
reduction.
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Demographic, clinical, DAT data and motor thresholds in PD and HC
are reported as mean values + SD. *P-values: Presymptomatic vs
Symptomatic. **P-values: Presymptomatic vs HC. ***P-values:
Symptomatic vs HC.

A Input-output curve of motor evoked potentials (MEP) at baseline. B
Curve of short-interval-intracortical-inhibition (SICI) and intracortical-
facilitation (ICF). C Intehemispheric-inihibtion. D Curve of paired
associative stimulation effect.

Area under ROC curve of Motor Reserve Coefficient. Considering as
binary prediction (presymptomatic vs symptomatic). Sensitivity
93.75%, Specificity 93.75%, Positive predictive value 93.75%,
Negative predictive value 93.75%, Accuracy 93.75%

Conclusion: In PD response to neurodegeneration involves
a M1l-putamen network, and cortico-M1 connections,
responsible for excitability and plasticity changes,
depending on caudate activity and becoming more effective
with binding reduction in putamen. Further insight on PD
MR networks is relevant for novel neuromodulation
approaches, aimed at reducing motor burden in daily life.
Disclosure: The authors have nothing to disclose.

OPR-083

Neuroimaging correlates of postural
instability in motor subtypes of
Parkinson’s disease

A. Quattrone?, C. Calomino?, A. Sarica?, M. Caligiuri?,
M. Bianco?, B. Vescio3, J. Buonocore!, M. Vaccaro?,

A. Quattrone?

nstitute of Neurology, Department of Medical and Surgical
Sciences, Magna Graecia University, Catanzaro, Italy,
2Neuroscience Research Center, Department of Medical and
Surgical Sciences, University “Magna Graecia”, Catanzaro,
Italy, 3Neuroimaging Research Unit, Institute of Molecular
Bioimaging and Physiology, National Research Council,
Catanzaro, Italy

Background and aims: Neuroimaging correlates of
postural instability (PI) in Parkinson’s disease (PD) are
largely unknown. We aimed to identify the brain structures
associated with PI in PD subtypes using different MRI
approaches.

Methods: We consecutively enrolled 142 PD patients
(postural-instability-and-gait-difficulty [PIGD], n=66;
tremor-dominant [TD], n=76) and 45 control subjects. Pl
was assessed using MDS-UPDRS-111 pull-test item (PT). A
whole-brain multi-regression analysis identified brain areas
where grey matter (GM) volume correlated with the PT
score in PD. Voxel-based morphometry (VBM) and Tract-
Based Spatial Statistics (TBSS) were used to compare
unsteady (PT>=1) and steady (PT=0) PD patients.
Associations between GM volume in regions of interest and
several clinical features were then investigated using a
multivariate regression analysis.

Results: Pl was present in 65.1% of PIGD and 26.3% of TD
patients. The whole-brain multi-regression analysis
identified bilateral inferior frontal gyrus (IFG) and superior
temporal gyrus (STG) as the only regions associated with
the PT score. VBM showed reduced GM volume in fronto-
temporal areas (superior, middle, medial and inferior frontal
gyrus, and STG) in unsteady compared with steady PD
patients, while TBSS did not show any difference between
groups. GM volume in these fronto-temporal areas was
significantly associated with the PT score, after correcting
for confounding factors.
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Conclusion: This study demonstrates a significant atrophy
of the IFG and STG in unsteady PD patients, suggesting
that these brain areas may play a role in the
pathophysiological mechanisms underlying postural
instability in PD. This result paves the way for further
studies on postural instability in parkinsonism.

Disclosure: Nothing to disclose.

OPR-084

Transcranial sonography and differential
diagnosis of synucleinopathies at early
stages

N. Rabaneda Lombarte!, A. Planas-Ballvé2,

M. Gea Rispall, L. Ispierto?, L. Grau3, R. Alvarez?,

P. Pastor?, D. Vilas!

IMovement Disorders Unit, Neurology Service. Hospital
Universitari Germans Trias i Pujol, Badalona, Spain,
2Movement Disorders Unit, Neurology Service, Complex
Hospitalari Moises Broggi, Barcelona, Spain, 3Epilepsy
Unit, Neurology Service. Hospital Universitari Germans
Trias i Pujol, Badalona, Spain

Background and aims: Diagnosis of synucleinopathies,
such as Parkinson’s disease (PD) and Dementia with Lewy
bodies (DLB), is challenging. Objective: to assess the
usefulness of transcranial B-mode sonography (TCS) in the
differential diagnosis of synucleinopathies at their earlier
stages.

Methods: We prospectively include PD and DLB patients
with less than 3 years from onset, scoring 3-4 in Global
Deterioration Scale. A group of recently diagnosed
Alzheimer’s disease (AD) patients and controls were
included. TCS was performed to assess the echogenicity of
substantia nigra (SN), width of third ventricle (I11v), size of
frontal horn of lateral ventricles (LV). The medical image
viewer Horos was used to analyze the intensity of the
echogenicity of these structures.

Results: Ninety-eight  participants  included
(25PD,17DLB,25AD,31controls). Mean age was 74+3,44
years for DLB and 69+6,63 for PD patients. PD and DLB
patients showed a higher percentage of hyperechogenicity
of the SN (72.7%,76.5%) than AD and controls
(10.5%,31%,;p<0.001). The area of hyperechogenicity of
the SN was higher in PD and DLB patients (Right0.205+0.
085cm2,Left0.241+0.08cm?; R0.213+0.097cm?,
L0.2530.09cm?), than AD and controls (R0.0134+0.054,
L0.125+0.066; R0.104+0.038, L0.118+0.05; p<0.001). AD
patients had the highest percentage of widened Illv
(AD23.8%,PD0%,DLB6.3%,controls7.1%; p=0.046). The
size of LV was higher in AD and DLB patients (50%,42.9%)
than PD and controls (10%,20.8%;p=0.034). No differences
were found in the intensity of the echogenicity of the SN
using the image viewer.
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Conclusion: TCS is a valid tool for the differential
diagnosis of the early stages of synucleinopathies.
Application of an image viewer to quantify the intensity of
the echogenicity of the SN does not seem to be useful.
Disclosure: Nothing to disclose.
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Staging Parkinson’s Disease According to
the MNCD Classification Correlates with
Disease Severity and Quality of life
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"Hospital Alvaro Cunqueiro, Complejo Hospitalario
Universitario de Vigo (CHUVI), Vigo, Spain, 8Complejo
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Hospitalario de Navarra, Pamplona, Spain, 1°Hospital de
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Gijon, Spain, "Hospital Universitario Lucus Augusti
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Spain, Madrid, Spain, 1*CIBERNED (Centro de
Investigacion Biomédica en Red Enfermedades
Neurodegenerativas), Spain, 22Unidad de Trastornos del
Movimiento, Servicio de Neurologia y Neurofisiologia
Clinica, Instituto de Biomedicina de Sevilla, Hospital
Universitario Virgen del Rocio/CSIC/Universidad de Sevilla,
Seville, Spain, 22COPPADIS Study Group, Spain

Background and aims: Recently, a novel simple
classification called MNCD, based on 4 axes (Motor; Non-
motor; Cognition; Dependency) and 5 stages, has been
proposed to classify Parkinson’s disease (PD). Our aim was
to apply the MNCD classification in a cohort of PD patients
for the first time and also to analyze the correlation with
quality of life (QoL) and disease severity.

Methods: Data from the baseline visit of PD patients
recruited from 35 centers in Spain from the COPPADIS
cohort from January 2016 to November 2017 were used to
apply the MNCD classification.
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Results: Four hundred and thirty-nine PD patients (62.05 £
7.84 years old; 59% males) were included. MNCD stage
was: stage 1, 8.4% (N=37); stage 2, 62% (N=272); stage 3,
28.2% (N=124); stage 4-5, 1.4% (N=6). A more advanced
MNCD stage was associated with a higher score on the
PDQ39SI (p<0.0001) and a lower score on the PQ-10
(p<0.0001) and EUROHIS-QOLS8 (p<0.0001) (Table 1 and
2 and Figure 1). In many other aspects of the disease, such
as disease duration, levodopa equivalent daily dose, motor
symptoms, non-motor symptoms, and autonomy for
activities of daily living, an association between the stage
and the level of affectation was observed, with data
indicating a progressive worsening related to disease
progression throughout the proposed stages.

Table 1. Disease related characteristics, motor and non-motor
symptoms, autonomy for activities of daily living and quality of life in
PD patients with different stage according to the MNCD classification
(N=439).

Table 2. Health-related and global quality of life in PD patients with
different stage according to the MNCD classification (N=439).

Figure 1. A. Health-related (PDQ-39SI) and global quality of life (PQ-
10 and EUROHIS-QOLS) are represented in patients regarding to the
MNCD stage, from stage 0 to stage 4-5. B. Comparison of the mean
score on each domain of the PDQ-39SI and EUR

Conclusion: Staging PD according to the MNCD
classification was significantly associated with QoL and
disease severity. The MNCD could be a proper tool to
monitor the progression of PD.

Disclosure: COPPADIS and the present study were
developed with the help of Fundacion Espafiola de Ayuda a
la Investigacion en Enfermedades Neurodegenerativas y/o
de Origen Genético (https://fundaciondegen.org/) and
Alpha Bioresearch (www.alphabioresearch.com). Also, we
received grants from the Spanish Ministry of Economy and
Competitiveness [P116/01575] co-founded by ISCIII
(Concesion de subvenciones de Proyectos de Investigacion
en Salud de la convocatoria 2020 de la Accidn Estratégica
en Salud 2017-2020 por el Proyecto “PROGRESION NO
MOTORA E IMPACTO EN LA CALIDAD DE VIDAEN
LA ENFERMEDAD DE PARKINSON”) to develop a part
of the COPPADIS project.
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The relation between circulating
microRNAs and hippocampal structure in
the general population
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Background and aims: MicroRNAs, small RNA molecules
that post-transcriptionally downregulate gene expression,
are regulators of brain physiology and putative biomarkers
of neurodegeneration. Our study aims to determine the
relation between circulating microRNAs and the structure
of the hippocampus, a hub of cognition and
neurodegeneration.

Methods: Our analysis was based on 2024 participants
(57% women, mean age: 54.2 years, age range: 30 to 90
years) of the Rhineland Study, a population-based study in
Bonn, Germany. Left and right hippocampal volume (HCV)
were measured using Freesurfer on 3T T1 Magnetic
Resonance (MR) images, and microRNA and gene
expression were measured in blood samples. Using multiple
multivariable linear regression models, we examined the
association of microRNA expression (independent variable)
with HCV, hippocampal asym.metry, and target gene
expression (dependent variables), controlling for age and
sex. Statistical significance was set at false discovery rate
<0.05

Results: The expression of 4 microRNAs was significantly
or borderline significantly associated with left HCV. This
association was independent of and unmodified by age and
sex. No microRNAs were significantly associated with right
HCV or hippocampal asymmetry. Overexpression of the 4
microRNAs was associated with downregulation of target
genes related to inflammation, vasculature development,
and amyloid-beta. Target genes expressed in the
hippocampus were additionally related to neuron death and
oxidative stress.

Conclusion: Here, we identified 4 microRNAs related to
hippocampal volume in the general population, and
determined underlying mechanisms. Our findings
emphasize the role of epigenetics in brain health and will
aid neurodegenerative diseases research.

Disclosure: Nothing to disclose.
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Different Temporal Dynamics of
Monoaminergic Disfunctions across
Neurodegenerative Conditions
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Background and aims: Monoaminergic systems are a
target for symptomatic therapies and a window for the study
of disease progression. We explore the progression and the
distribution of monoaminergic deficits across three main
dementing pathologies along with the spreading of cognitive
impairment.

Methods: We included 50 Alzheimer’s Disease (AD)
patients, 93 Frontotemporal dementia (FTD), 81 Dementia
with Lewy Body (DLB) and 42 healthy controls (HC). We
acquired brain [18F]FDG-PET images and MMSE. Using
JuSpace toolbox we explored correlation between [18F]
FDG-PET images and PET maps of dopaminergic (DA),
serotonergic (SE) and noradrenergic (NAT) systems. We
performed an ANOVA between pathologies and
neurotransmitters scores to explore differences across
conditions. Subjects within each pathology were divided
into 3 subgroups based on MMSE score, to explore the
progression of neurotransmitters and cognitive impairment.
Results: Sample characteristics are provided in Table 1.
Compared to HC, metabolic changes were significantly
associated with spatial distribution of SE, DA and NAT in
FTD, and DA and SE in DLB. Detailed results are shown in
Figure 1. The ANOVA showed a significant difference
across diseases for SE and NAT systems, at Tukey post-hoc
test SE and NAT impairment were significantly different
between AD and FTD, FTD and DLB, but not between AD
and DLB. Results from voxel-based analysis and spatial
distribution across groups of severity are shown in Figure 2.

Eealty Controk
n=2

Table 1: Demographics and clinical characteristics of the sample.
Values are shown as mean * sd. Abbreviations: M = Male; MMSE =
Mini Mental State Examination; n = number.
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Figure 2: Results of voxel-based analysis and Spatial distribution of
Serotonergic (SE), Dopaminergic (DA) and Noradrenergic (NAT)
systems in subgroups of severity of AD, FTD and DLB.

Conclusion: In FTD and DLB monoaminergic disfunctions
are evident already at the early stage of the disease, while in
AD a SE impairment is observed at later stage.
Disclosure: Nothing to disclose.

Spatial distribution of Serotonergic (SE), Dopaminergic (DA) and
Noradrenergic (NAT) systems in AD, FTD and DLB. (we z-scored
5HT1a-5HT1b-5HT2a and SERT, D1 and D2 receptor values so to
have a single subject-score for SE and DA).
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Frequency and course of behavioural and
neuropsychiatric symptoms in genetic
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M. Carmela Tartaglia', ].B. Rowe!?, B. Borroni's,

E. Finger®4, M. Synofzik®5, D. Galimberti?6,

R. Vandenberghe'’, A. De Mendonca®, S. Ducharme?s,
].D. Rohrer?, J. Levin?!

1Department of Neurology, Ludwig-Maximilians-Universitat
Minchen, Munich, Germany, 2Department of Signal Theory
Networking and Communications, Andalusian Research
Institute in Data Science and Computational Intelligence
(DaSCl), University of Granada, Granada, Spain, 3Institute
for Stroke and Dementia Research, Ludwig-Maximilians-
Universitat Minchen, Munich, Germany, “Department of
Neurology, Ludwig-Maximilians-Universitat Miinchen and
German Center for Neurodegenerative Diseases (DZNE)
Munich and Department of Neurology, Hannover Medical
School, Germany, SDepartment of Neurology, Erasmus
Medical Centre, Rotterdam, Netherlands, 5Cognitive
Disorders Unit, Department of Neurology, Donostia
Universitary Hospital and Neuroscience Area, Biodonostia
Health Research Institute, San Sebastian, Gipuzkoa, Spain,
"Department of Neurology, UIm University Hospital,
University of UIm and Department of Neurology, University
Clinic, Halle University Hospital, Martin Luther University
Halle/Wittenberg, Germany, 8Clinique Interdisciplinaire de
Mémoire, Département des Sciences Neurologiques, CHU de
Québec, and Faculté de Médecine, Université Laval, QC,
Canada, °Center for Alzheimer Research, Division of
Neurogeriatrics, Department of Neurobiology, Care Sciences
and Society, Bioclinicum, Karolinska Institutet and Unit for
Hereditary Dementias, Theme Aging, Karolinska University
Hospital, Solna, Sweden, 1°Sunnybrook Health Sciences
Centre, Sunnybrook Research Institute, University of
Toronto, Toronto, Canada, “Tanz Centre for Research in
Neurodegenerative Diseases, University of Toronto, Toronto,
ON, Canada, ?Department of Clinical Neurosciences,
University of Cambridge, UK, 3Neurology Unit, Department
of Clinical and Experimental Sciences, University of Brescia,
Brescia, Italy, 1“Department of Clinical Neurological
Sciences, University of Western Ontario, London, ON,
Canada, 5Department of Neurodegenerative Diseases,
Hertie-Institute for Clinical Brain Research and Center of
Neurology, University of Tibingen and Center for
Neurodegenerative Diseases (DZNE), Tubingen, Germany,
18Fondazione Ca’ Granda, IRCCS Ospedale Policlinico and
University of Milan, Centro Dino Ferrari, Milan, Italy,
17Laboratory for Cognitive Neurology, Department of
Neurosciences, KU Leuven and Neurology Service,
University Hospitals Leuven and Leuven Brain Institute, KU
Leuven, Leuven, Belgium, 8Faculty of Medicine, University
of Lishon, Lisbon, Portugal, **Department of Psychiatry,
McGill University Health Centre and McConnell Brain
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Imaging Centre, Montreal Neurological Institute, McGill
University, Montreal, Québec, Canada, 2°Dementia Research
Centre, Department of Neurodegenerative Disease, UCL
Queen Square Institute of Neurology, London, UK,
2Department of Neurology, Ludwig-Maximilians Universitat
Minchen and German Center for Neurodegenerative
Diseases (DZNE) and Munich Cluster for Systems Neurology
(SyNergy), Munich, Germany

Background and aims: We aimed to describe behavioural
and neuropsychiatric phenotypes in genetic FTD, quantify
their temporal association and their regional association
with brain atrophy.

Methods: We analyzed data of pathogenic variant carriers
in the c9orf72, GRN or MAPT gene from the Genetic
Frontotemporal dementia Initiative. Principal component
analysis was performed to identify behavioural and
neuropsychiatric clusters that were compared between
groups. Associations with atrophy were determined using
voxel-wise regression. We applied linear mixed effects
models to describe the evolution of symptoms.

Results: 522 subjects were included in the analysis: 221
c9orf72, 213 GRN and 88 MAPT pathogenic variant
carriers. Principal component analysis revealed five
phenotype clusters: behavioural, affective, psychotic,
euphoric/hypersexual and tactile hallucinations. Affective
symptoms were most frequent, followed by behavioural
symptoms. In c9orf72 and GRN pathogenic variant carriers
psychotic symptoms were more frequent than euphoric/
hypersexual symptoms, which was the opposite in MAPT
pathogenic variant carriers. While behavioural symptoms
were associated with frontotemporal atrophy, only a small
atrophy cluster in the right posterior thalamus was
associated with psychotic symptoms. Euphoric/hypersexual
symptoms were associated with atrophy in both temporal
lobes and the anterior cingulate cortex. Time to onset,
genetic group, education and gender influenced behavioural
and neuropsychiatric symptoms.

Severity and frequency of behavioural and neuropsychiatric symptoms
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Correlation of Sum Scores of behavioural and neuropsychiatric
phenotypes with cerebral atrophy using linear regression models

Sum scores vs. estimated years to symptom onset

Conclusion: These results indicate the presence of clusters
of behavioural and neuropsychiatric symptoms in genetic
FTD, correlated with specific atrophy patterns. Their
severity depends on time, affected gene, gender and
education. These clinico-genetic associations can guide
diagnostic evaluations and the design of clinical trials.
Disclosure: This study was funded by the UK Medical
Research Council, Deutsche Forschungsgemeinschaft, the
Italian Ministry of Health, a Canadian Institutes of Health
Research operating grant, the Bluefield Project, and a JPND
grant.

OPR-089

Mild and complex multimorbidity and
structural brain changes in older adults

M. Valletta, D. Vetrano, A. Calderén-Larrafiaga,

G. Kalpouzos, E. Laukka, G. Grande

Aging Research Center, Department of Neurobiology, Care
Sciences and Society, Karolinska Institutet and Stockholm
University, Stockholm, Sweden

Background and aims: Diseases co-occur in the same
person based on shared risk factors and individual
predisposition and a high disease burden is responsible for
accelerated cognitive aging. However, the impact of
multimorbidity (co-occurrence of two or more diseases in
the same person) on brain has been rarely investigated. We
aimed to explore the impact of mild (i.e., involving one or
two body systems) and complex (i.e., involving three or
more systems) multimorbidity on brain volumes in a
population-based study with six years repeated brain
magnetic resonance imaging (MRI).

Methods: We used data from 450 participants of the
Swedish National Study on Aging and Care in Kungsholmen
(SNAC-K) who underwent brain MRI. Individuals were
divided into three groups: no multimorbidity (reference),
mild and complex multimorbidity. Linear mixed models
were used to estimate the association between mild/complex
multimorbidity and structural brain changes. All volumes
were adjusted for total intracranial volume and the analyses
were adjusted for age, sex, education, APOE and baseline
Mini-Mental State Examination.

Results: During 6.2 (0.2) years of follow-up, participants
with complex multimorbidity (n= 252) showed the greatest
reduction in total brain (B:-8.1; 95%CI -12.0;-4.2) and
hippocampal volumes (B:-0.12; 95%CI -0.18;-0.06). They
also exhibited the greatest ventricular enlargement (f3:1.3;
95%CI 0.4;2.2) and white matter hyperintensities
accumulation (B:1.2; 95%CI 0.5;1.9). Intermediate
trajectories of brain changes were observed in participants
with mild multimorbidity, following a dose-response
relationship.
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Table 1. Association between multimorbidity patterns and brain
magnetic resonance imaging changes. Coefficients are derived from
linear mixed models and are adjusted for age, sex, education, APOE
genotype and baseline Mini-Mental State Examination.

Figure 1. Trajectories of brain MRI changes over six years of follow-up
by multimorbidity patterns. Linear mixed models adjusted for age, sex,
education, APOE genotype and baseline MMSE.

Conclusion: Chronic diseases’ burden, particularly when
involving multiple systems, is associated with accelerated
brain structural changes linked to both neurodegeneration
and cerebrovascular damage.

Disclosure: Authors declare no conflict of interest.

OPR-090

Dizziness in Cognitive Impairment (DCI) -
a novel clinical entity associated with a
specific brain atrophy pattern

K. Felfelal, N. Jooshani?, D. Huppert?, S. Becker-Bensel,
E Filippopulos!, M. Dieterich?, P. Zu Eulenburg?,

A. Zwergal?

1German Center for Vertigo and Balance Disorders (DSGZ),
University Hospital, LMU Munich, Germany, 2German
Center for Vertigo and Balance Disorders (DSGZ) &
Department of Neurology, University Hospital, LMU
Munich, Germany, 3German Center for Vertigo and Balance
Disorders (DSGZ) & Department of Neuroradiology,
University Hospital, LMU Munich, Germany

Background and aims: Dizziness may be a symptom of
impeding cognitive decline. In this prospective cohort
study, elderly patients with the chief complaint dizziness
were screened for cognitive and vestibular impairment and
for specific patterns of brain atrophy.

Methods: One hundred forty-four consecutive patients >60
years of age, who seeked medical advice in a tertiary
dizziness unit (DSGZ, LMU Munich) for the key symptom
of dizziness, received comprehensive neuro-otological
testing and neuro-psychological screening (by MoCA test).
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Routine brain MRIs were collected and transformed to a
1mm 3D-MP-RAGE image using a validated SynthSR-tool.
VBM analysis was done with MoCA scores or caloric mean
excitability as dependent variables, corrected for age.
Results: One third of patients had a MoCA score of <24,
22.2% of|24,25| and 44.4% of >26 points. Caloric vestibular
excitability was comparable across these patient subgroups.
Whole-brain VBM revealed a significant correlation of
MoCA scores with brain atrophy in the right>left posterior
insula, parietal lobule, superior temporal gyrus, anterior
cingulate gyrus, bilateral parahippocampal gyrus,
posterolateral/anteromedial thalamus, caudate nucleus and
cerebellum. Caloric mean excitability did not correlate
significantly with the above-mentioned brain regions.
Conclusion: Findings suggest that insular and temporo-
parietal atrophy with a rightside predominance, including
multisensory vestibular processing networks, but not
peripheral vestibular pathology play a substantial role in the
pathophysiological explanation of dizziness in patients with
cognitive impairment. We suggest to newly introduce the
term “Dizziness in Cognitive Impairment” (DCI) for this
rather frequent syndrome and routinely include cognitive
screening tests in the workup of elderly dizzy patients.
Disclosure: The authors have nothing to disclose.
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Tuesday, July 04 2023
Epilepsy

OPR-091

The International Consortium for Health
Outcomes Measurement
recommendations for epilepsy practice
outcome assessment

. Mitchell!, F. Sossi?, I. Miller?, A. Amos3, J. Austin4,

S. Badzik®, G. Baker$, B. Ben Zeev’, J. Boltons, S. Cassel®,
H. Cross!%, D. Chan Wei Shih!l, C. Gericke??, L. Lally?,

S. Mbugua?3, T. Mesal4, T. Von Oertzen?®, E. Perucca’®,

A. Pullen?, G. Ronen?8, M. Sajatovic!®, M. Singh?°,

J. Wilmshurst?!, L. Wollscheid?, A. Berg®

Hnstitute of Systems, Molecular and Integrative Biology
(ISMIB) University of Liverpool Liverpool, UK,
2International Consortium for Health Outcomes
Measurement, London, UK, 3International Bureau for
Epilepsy, Dublin, Ireland, 4Indiana University School of
Nursing Indianapolis, IN, USA, 5Peer Educator and Patient
Advocate Ohio, USA, SUniversity of Liverpool, Liverpool,
UK, "The Edmond and Lilly Safra Children’s Hospital, Sheba
Medical Center Tel Hashomer, Israel, 8Boston Children’s
Hospital Boston, MA, USA, °Epilepsy South Africa, Gauteng,
South Africa, °UCL Great Ormond Street Institute of Child
Health, London, UK, KK Women’s and Children’s Hospital
Singapore, 2University of Queensland Medical School
Brisbane, QLD, Australia, $3Mental Health Alliance of
Kenya, Kenya, *Pontificia Universidad Catolica de Chile,
Chile, 5Kepler Universitatsklinikum, Linz, Austria,
6Department of Medicine (Austin Health), The University of
Melbourne, and Department of Neuroscience, Central
Clinical School, Monash University, Melbourne, Victoria,
Australia, "Epilepsy Research UK, London, UK,
18Department of Pediatrics and CanChild Centre for
Childhood Disability Research Faculty of Health Sciences,
McMaster University, Hamilton, Ontario, Canada,
9Neurological and Behavioral Outcomes Center University
Hospitals Cleveland Medical Center. Case Western Reserve
University School of Medicine Cleveland, OH, USA, 20All
India Institute of Medicine Sciences, New Delhi, India, 2'Red
Cross War Memorial Children’s Hospital Neuroscience
Institute, University of Cape Town, Cape Town, South Africa,
22Epilepsie Empowerment Deutschland e.V. Goettingen,
Germany, 2Department of Neurology Northwestern Feinberg
School of Medicine, IL, USA

Background and aims: There is increasing recognition of
the importance of delivering value-based health care, where
value is assessed by measuring health outcomes against the
cost of delivery. This approach leads to improved health
outcomes with reduced healthcare utilisation by using well
defined clinical and patient-reported outcome measures
(PROMS).

Methods: The International Consortium for Health
Outcomes Measurement convened an international working
group of experts in epilepsy, people with epilepsy and their
representatives. The group developed minimum sets of

standardised outcomes and outcome measurement methods
to support clinical decision making and quality improvement.
The focus was to ensure international applicability, with a
preference for measurement tools that have been validated
in many settings, cultures, and languages. Measurement
tools that capture all core outcomes were identified through
Delphi based online consensus methods, with consecutive
rounds of voting supplemented by open discussion and
external validation surveys.

Results: 22 core outcomes were identified, of which many
non-seizure outcomes were included: anxiety, depression,
suicidality, memory and attention, sleep quality, somnolence,
and neurodevelopmental status. Measurement tools
including PROMS were recommended based on evidence of
strong clinical measurement properties, feasibility of
implementation, acceptability to people with epilepsy and
cross-cultural applicability. Different age-appropriate
outcome measurement instruments have been recommended
for infants, children, adolescents and adults with epilepsy.

ICHOM Epilepsy Standard Set - Adult core outcomes and measurement
instruments

ICHOM Epilepsy Standard Set - Paediatric core outcomes and
measurement instruments

Conclusion: Implementing the proposed set of outcomes
and measurement methods in daily practice should establish
the use of patient-centred outcomes and ensure holistic care.
Widespread adoption could reduce outcome measurement
heterogeneity, accelerate big-data science and lead to
improved care.

Disclosure: This work was supported by the sponsors:
UCB, LivaNova, Nile and KK Women’s and Children’s
Hospital.
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The Top 10 Epilepsy Research Priorities: A
UK Priority Setting Partnership

A. Norton!, C. Twohig-Bennett!, M. Smeaton?,

J. Armstrong?, A. Kovac?, U. K. Epilepsy PSP Steering Group?,
K. Cowan?, R. Thomas*

'Epilepsy Research UK, London, UK, 2The University of
Edinburgh, EDINBURGH, UK, 3James Lind Alliance,
London, UK, “Newcastle Hospitals NHS Foundation Trust,
Newcastle, UK

Background and aims: Despite being one of the most
prevalent, serious neurological conditions, epilepsy
received only 0.3% of the total £4.8 billion UK Government
funding spent on health-related research in 2018. To
evidence the need for greater investment, a James Lind
Alliance (JLA) Priority Setting Partnership (PSP) was
conducted to identify the Top Ten unanswered questions for
epilepsy research.

Methods: Adopting JLA methodology, the UK Epilepsy
PSP formed a steering group of 23 individuals affected by
and working in epilepsy, from across the UK. They
developed the survey that collected the community’s
research priorities, which were categorised and translated
into distinct researchable questions. Questions previously
answered by research were removed during the evidence-
checking process, while unanswered questions formed the
basis of a second shortlisting survey. Shortlisted questions
were reviewed and discussed at the UK Epilepsy PSP
Workshop, where the final Top Ten questions for epilepsy
research were agreed.

Results: Collectively, the UK Epilepsy PSP received nearly
5,000 individual responses from across the UK. The highest
proportion of responses were from people with epilepsy
followed by parents of children with epilepsy and healthcare
professionals, and antiseizure medication, SUDEP and
epilepsy in women were among the most frequently
reported research priorities. The final Top Ten research
questions were published in October 2022.

Shortlisting Survey Demographics

Oral Presentations 115

UK Epilepsy Priority Setting Partnership (PSP) Timeline

UK Epilepsy Priority Setting Partnership (PSP) Top Ten

Conclusion: The UK Epilepsy PSP is a once-in-a-
generation, national consensus that collated and ranked the
research priorities of the epilepsy community, generating
the evidence needed to influence funders to provide
equitable investment for epilepsy research, which will focus
on the priorities of those most affected.

Disclosure: Epilepsy Research UK funded, led and
managed the programme.
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OPR-093

Co-medication management: key to
optimize the efficacy and tolerability of
Cenobamate.

. Sanchez-Caro, R. Hariramani-Ramchandani,

I. Maestro-Saiz, J. Abril-Jaramillo, E. Monge-Marquez,
H. Perez-Diaz, M. Alonso-Vanegas, J. Rodriguez-Uranga
Advanced Neurology Center, Epilepsy Unit, Sevilla, Spain

Background and aims: The high efficacy of cenobamate
(CNB) has led this recently approved anti-seizure drug to
the front line in the fight against drug-resistant epilepsy
(DRE). In this study we provide our experience as an
epilepsy unit in a real-world practice on optimizing CNB
efficacy and minimizing adverse effects (AEs) by rapidly
reducing co-medications.

Methods: We performed a prospective observational study
of patients with focal DRE treated with CNB in our clinic.
Results: Thirty-four patients were included. Twenty-one
patients had reached 12 months of follow-up by December
2022. Median seizure reduction was 93.3% at 6 months and
88.9% at 12 months of follow-up. Response rate (>50%
seizure reduction) was 85.7% at 12 months. Responder rate
>90% was achieved by 10 patients (47.6%) at 12 months.
Seizure freedom was reached by 7 patients (33.3%) at 12
months. The total defined daily dose (DDD) of
co-administered ASDs decreased significantly during
follow-up (mean 3.6 DDD, SD 1.3 at baseline; mean 1.4
DDD, SD 1.2 at 12 months of follow-up; p<0001). AEs
were frequent initially (35.3% ataxia, 52.9% dizziness and
64.7% drowsiness) but decreased significantly at 12 months
(3.8% ataxia, no dizziness, 33.3% drowsiness at 12 months).
No skin rash was detected.

Evolution of number of co-administered ASDs during CNB treatment

Mean defined daily dose (DDD) of co-administered ASDs during CNB
treatment

Percentage of responders

Conclusion: We report an outstandingly high seizure
frequency reduction and seizure freedom rates when using
CNB in highly refractory patients while at the same time
reducing co-medication more than half its initial dose. We
suggest rapid co-medication reduction might be the
approach needed to optimize efficacy and minimize AEs
when using CNB.

Disclosure: Nothing to disclose.
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Long-term outcome of alcohol withdrawal
seizures

G. Sansone!, P. Megevand?, S. Vulliemoz?, M. Corbetta?,

F. Picard?, M. Seeck?

'Department of Neuroscience, University of Padova, Padova,
Italy, 2Department of Clinical Neurosciences, University
Hospital of Geneva & Faculty of Medicine, Switzerland

Background and aims: Alcohol withdrawal seizures
(AWS) usually occur around 6-48 hours after major intake
reduction. While they are often a single event, there is little
knowledge on long-term evolution after AWS and risk
factors for AWS relapse.

Methods: We reviewed our database between 01.01.2013-
10.08.2021 and identified all patients admitted to the
emergency department after AWS and for whom an EEG
was requested. AWS relapses were researched until
29.04.2022. History, laboratory, possible antiepileptic drug
treatment, EEG and CT findings were compared between
patients with and without AWS relapse.

Results: 199 patients were enrolled (mean age 53.5+12.3
years, 78.9% male). Brain CTs (n=182) showed pathological
findings in 35.7%: significant brain atrophy (25.8%),
intracranial haemorrhages (10.4%), traumatic sequelae
(3.3%) and skull fractures (2.2%). 11% suffered from AWS
relapses, after a median of 470.5 days. Risk factors for
relapses were history of AWS (p=0.013), epileptiform EEG
abnormalities (p=0.042), skull fractures (p<0.001) and
severe hyponatremia (p=0.034). Prior or current
benzodiazepine or antiseizure treatments were not
associated with relapses. Mortality rate was 2.6%/year of
follow-up and risk factors for death were history of AWS
(p<0.001) and encephalopathic EEG (p=0.041).

Survival rate comparison between patients with and without previous
history of AWS (event=death). Blue curve: patients without previous
history of AWS; red curve: patients with previous history of AWS. Chi-
square =10.4, p=0.001.

Conclusion: AWS occur mostly in middle-aged males with
a relapse rate of 11% and are associated with high mortality
rate. Risk factors for relapse are previous history of AWS,
epileptiform EEG abnormalities, skull fractures, which also
predispose patients to epilepsy. Prior AWS are also a risk
factor for death. Further studies are needed to confirm our
findings and identify approaches to prevent AWS relapses
and, consequently, fatal outcome.

Disclosure: Nothing to disclose.
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OPR-095

10 years of findings evaluating response
of People with Intellectual Disability to
Anti-Seizure Medications & Treatments

A. Sellers?, J. Allard!, W. Henley?, B. McLean?,

R. Shankar?

1Cornwall Intellectual Disability (CIDER), Cornwall
Partnership NHS Foundation Trust, UK, 2University of
Exeter, UK

Background and aims: Epilepsy is present in nearly 25%
of People with Intellectual Disability (PwID) (general
population — 1%) and associated with increased healthcare
costs, morbidity and mortality, polypharmacy, treatment
resistance and adverse effects. Prescribing practices remain
primarily based on medication trials excluding PwID.
Objectives of UK NHS Epilepsy and Intellectual Disability
(EplID) Database Research Register: 1. Evaluate the efficacy
for PwID and epilepsy of - a. New (post 2005) Anti-Seizure
Medications (ASMs) b. Most common used ASM in UK —
Levetiracetam (LEV) 2. Compare new ASMs to each other
and LEV

Methods: This NHS ethically approved and NIHR adopted
study applies a rigorous systematic methodology for
collecting and analysing large datasets of retrospective
observational patient data, detailing real world responses to
ASMs and treatments for PwID to generate level 2 evidence.
Patient data is collected on demographics, concomitant
ASMs, dose, exposure length, adverse effects, retention rates,
seizure type and frequency for first 12 months of treatment.
PwID and general population epilepsy data is compared.
Results: Since 2014, 1180 research participants have been
studied across five ASMs (Perampanel, Lacosamide,
Eslicarbazepine, Brivaracetam and Levetiracetam). Similar
ASM responses (group differences reported as odds ratios
estimated from logistic regression models) are reported,
with higher comorbidity, adverse effects and slower titration
for PwID. The database register allows for comparison with
European collaborators and more recent focus on new
treatments, including Epidiolex.

Table 1: Recruitment to EplD Register 2014-2023 (n=1185)
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Table 2: Efficacy data for Perampanel, Eslicarbazepine, Lacosamide
and Levetiracetam (Brivaracetam data currently in analysis, Epidiolex
recruitment ongoing)

Conclusion: The EplD database register highlights an
innovative research methodology. Findings have informed
prescribing guidance for specific new ASMs, offering
opportunities for comparison with established ASMs and
new treatments.

Disclosure: Funding for the EpID database arms has been
provided by Eisai, Bial UK, UCB S.A., Autistica, and GW
Pharmaceuticals (Jazz Pharmaceuticals). Author affiliations:
Adrian Sellers 1, Jon Allard 1,2, William Henley 3, Brendan
McLean 1, Rohit Shankar 1,2. 1 Cornwall Intellectual
Disability and Epilepsy Research Centre (CIDER) -
Cornwall Partnership NHS Foundation Trust, UK, 2
University of Plymouth, UK. 3 University of Exeter, UK.

OPR-096

Guidelines on Status Epilepticus neglet
the quality domain of applicability: a
systematic review

L. Vignatelli', V. Tontini?, S. Mazzoni!, M. Camerlingo?,
F. Bisulli, G. Giovannini*, S. Meletti,%, E. Pasini?,

R. Michelucci?, P. Tinuper®, L. Di Vito!

1IRCCS Istituto delle Scienze Neurologiche di Bologna,
Bologna, Italy, 2Unita operativa di Neurologia, dipartimento
di Medicina e Chirurgia, Universita di Parma, Parma, Italy,
3Agenzia Sanitaria e Sociale Regionale, Regione Emilia-
Romagna, Bologna, Italy, “Neurology Unit, Azienda
Ospedaliero-Universitaria of Modena, Modena, Italy,
SDipartimento di Scienze Biomediche e Neuromotorie
(DIBINEM), Universita di Bologna, Bologna, Italy

Background and aims: Status epilepticus (SE) is a
neurological emergency characterized by high mortality
that could be partly explained by general aging of population
but also by the gap between management based on
guidelines and clinical practice. Several studies have
reported that recommendations for management of SE are
often not followed by clinicians. The aim of this systematic
review is to appraise quality of guidelines, assuming that
applicability domain may be particularly overlooked, and
make a comparison of topics covered.

Methods: Guidelines on management of SE in adults,
published since 2010, were included. This systematic
review followed the methodology by Johnston (2019) and
was  registered with PROSPERO  database
(CRD42022314153). We searched PubMed and EMBASE
databases, guideline registries, websites of governmental
organisations and neurologic societies. Quality of guidelines
was assessed with the AGREE-II tool (Brouwers 2010).
Results: Fifteen guidelines were included. Regarding
quality analysis, the AGREE-II domains “Scope and
Purpose” and “Clarity of Presentation” were assigned the
highest overall median scores (69% and 78%).
“Applicability” was assigned the lowest median score of
10%. The domains “Stakeholder Involvement”, “Rigor of
Development” and “Editorial Independence” were
underreported (median score range 44-61%). Pre-hospital
management and treatment and EEG monitoring were the
main topics reported (87%-80% of guidelines) while those
less considered were diagnostic investigation (40%),
refractory SE treatments (47%) and timing for EEG
registration (47%). Only 33% exploited tools/algorithms to
implement guidelines.
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Figure 1. Clinical practice guidelines on Status Epilepticus included in
the systematic review.

Figure 2. Quality of clinical practice guidelines on status epilepticus

Figure 3. Topics coverd by the clinical practice guidelines

Conclusion: It seems that guidelines deal extensively with
some issues, leaving out others fundamental in clinical
practice. As hypothesized, applicability domain of
guidelines is particularly neglected.

Disclosure: Nothing to disclose.
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Ageing and dementia

EPR-001

Characterization of FTLD spectrum
through advanced diffusion-weighted MRI
metrics: a connectome approach

E Agostal, S. Basaia?, C. Cividini?, F. Facente?,

E. Spinelli®, E. Canu?, A. Ghirelli*, G. Magnani®, F. Caso®,
N. Riva$, P. Caroppo’, S. Prioni’, C. Villa’, L. Tremolizzo®,
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Institute, Milan, Italy, “Neuroimaging Research Unit, and
Experimental Neuropathology Unit, Division of
Neuroscience, IRCCS San Raffaele Scientific Institute,
Milan, Italy, SNeurology Unit, IRCCS San Raffaele Scientific
Institute, Milan, Italy, 6Neurology Unit, Neurorehabilitation
Unit and Experimental Neuropathology Unit, Division of
Neuroscience, IRCCS San Raffaele Scientific Institute,
Milan, Italy, 7Fondazione IRCCS Istituto Neurologico Carlo
Besta, Unit of Neurology 5 Neuropathology, Milan, Italy,
8Neurology Unit, “San Gerardo” Hospital and University of
Milano-Bicocca, Monza, Italy, °Department of Neurology
and Laboratory of Neuroscience, IRCCS Istituto Auxologico
Italiano, Milan, Italy, *°Department of Neurology and
Laboratory of Neuroscience, IRCCS lIstituto Auxologico
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Department of Pathophysiology and Transplantation,
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1Neuroimaging 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: To investigate structural alterations
in brain network of FTLD spectrum using connectome
analysis with advanced diffusion-weighted MRI metrics.

Methods: Thirty-four behavioral-variant frontotemporal
dementia (bvFTD), 11 semantic variant primary progressive
aphasia (svPPA), 11 nonfluent variant primary progressive
aphasia (nfvPPA) and 18 motor neuron disease (MND)
patients and 48 controls were underwent multi-shell
diffusion MRI. Fractional anisotropy (FA) maps were
computed. Intra-cellular Volume Fraction (ICVF) maps

were estimated using NODDI model. Graph analysis and
connectomics assessed global and local network properties
and regional connectivity.

Results: Widespread structural changes were observed in
bvFTD patients relative to controls, MND and svPPA
patients. nfvPPA patients showed altered FA properties at
global and lobar (frontal, basal-ganglia, parietal, and
temporal areas) levels compared to controls and MND
patients. svPPA patients showed altered ICVF measures in
temporal lobe compared to controls and MND patients.
Considering connectivity analysis, bvFTD patients showed
widespread decreased FA compared to MND patients and
controls. In addition, bvFTD patients showed decreased FA
relative to svPPA patients in the right hemisphere, involving
frontal, parietal and temporal areas. nfvPPA patients showed
decreased FA in the left hemisphere relative to controls and
MND patients, involving precentral gyrus, insula, putamen
and temporal lobe. Considering ICVF, greater alterations
were detected compared to FA maps, showing differences
between svPPA and nfvPPA patients.

Conclusion: Connectome-analysis based on advanced
diffusion-weighted models is useful to evaluate structural
disruptions with greater differentiation among FTLD
syndormes compared to diffusion-tensor derived measures.
Disclosure: Supported-by: European Research Council
(StG-2016_714388_NeuroTRACK); Foundation Research
on Alzheimer Disease.
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Modeling pathological spread through the
structural connectome in the FTLD
spectrum
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Background and aims: To explore the relationship between
network vulnerability and longitudinal atrophy progression
in FTLD spectrum, using Network Diffusion Model (NDM)
of pathology spread.

Methods: Thirty-four behavioural-variant frontotemporal
dementia (bvFTD), 11 semantic-variant primary progressive
aphasia (svPPA) and 11 nonfluent/agrammatic-variant
primary progressive aphasia (nfvPPA) patients underwent
longitudinal T1-weighted MRI. Forty-eight young controls
underwent multi-shell diffusion MRI scan. NDM was
developed to assess the progression of FTLD pathology
originating from a seed (right orbitofrontal cortex [bvFTD],
left inferior temporal gyrus [svPPA], and left supplementary
motor area [nfvPPA]) and proceeding through the healthy
connectome. The connectivity measures were fractional
anisotropy (FA) and intra-cellular volume fraction (ICVF).
Correlations were tested between atrophy estimated by
NDM and those empirically obtained in FTLD patients over
a follow-up of 24 months.

Results: In bvFTD, NDM showed an early spread to frontal
lobe and basal-ganglia and to right sensorimotor, parietal,
temporal and occipital lobes, with a subsequent involvement
of the left hemisphere. In svPPA, NDM suggested an early
spread of pathology to the left occipital and frontal lobes,
while parietal lobe was reached later. In nfvPPA, NDM-
predicted spread through all brain regions, except for
occipital lobe. NDM-predicted atrophy of each region was
positively correlated to longitudinal atrophy empirically
observed in all three FTLD variants. Overall, NDM with
ICVF connectome provided higher correlation values
relative to NDM with FA maps.

Conclusion: The NDM implementation to cross-sectional
structural connectome is a valuable tool to predict atrophy
patterns and pathology spreading in FTLD variants.
Disclosure: Supported by. European-Research-Council
(StG-2016_714388_NeuroTRACK); Foundation Research
on Alzheimer’s Disease.
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Usefulness of visual rating scales of
atrophy in Primary Progressive Aphasia

G. Fumagalli!, N. Falgas?, M. Mercurio®, A. Arighi3,

A. Tort-Merino?, L. Sacchi?, S. Borrego-écija?,

T. Carandini®, G. Conte*, E. Scarpini®, R. Sanchez-Valle?,
D. Galimberti®

1Center for Mind/Brain Sciences-CIMeC, University of
Trento, Rovereto, Italy, 2Hospital Clinic of Barcelona,
Universitat de Barcelona, Barcelona, Spain, 3Fondazione
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan,
Italy, “Department of Pathophysiology and Transplantation,
University of Milan, Milan, Italy, SDepartment of
Biomedical, Surgical and Dental Sciences, University of
Milan, Milan, Italy

Background and aims: Differential diagnosis among
subjects with Primary Progressive Aphasia (PPA) can be
challenging. Structural MRI can support the clinical profile,
in particular Logopenic has a left temporo-parietal atrophy,
Semantic bilateral temporal pole involvement, more
pronounced on the left, while Agrammatic frontal opercular
atrophy. Visual rating scales are a simple and reliable tool
to assess brain atrophy in the clinical setting. The aim of the
study is to identify brain regions, using visual rating scales,
that differentiate among variants of PPA.

Methods: Patients with a diagnosis of PPA, according to
current criteria, from 2 centers (Policlinico of Milan and
Hospital Clinic of Barcelona) were included. All subjects
underwent general and neurological examination,
neuropsychological testing and MRI. The MRI of the
subjects were assessed using a protocol of 6 visual rating
scales for atrophy and 2 of white matter hyperintensities by
two expert raters.

Results: 150 Subjects were included, with 44 Logopenic,
19 Agrammatic, 31 Semantic, 11 Undetermined and 45
Controls. All the scales showed a good to excellent intra and
inter-rater agreement. All left scales were able to
differentiate between the various types of PPA and Controls
except Anterior cingulate for the Logopenic. Scales of left
anterior and medial temporal could differentiate between
Semantic and all the others while left Parietal scale
differentiate Logopenic from Semantic. No scale could
differentiate between Logopenic and Agrammatic.
Conclusion: All left visual rating scales differentiate PPA
from controls, while left anterior and medial temporal
scales distinguishes Semantic from others variants of PPA.
Disclosure: Nothing to disclose.
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Plasma p-tau181 as a promising non-
invasive biomarker of Alzheimer’s Disease
pathology in Subjective Cognitive Decline

G. Giacomuccit, S. Mazzeo?, S. Bagnoli!, A. Ingannato?,
S. Padiglioni?, G. Galdo?, C. Crucitti!, F. Emiliani?,

V. Moschini®, C. Morinelli, S. Sorbil, V. Bessil, B. Nacmias!
1Department of Neuroscience, Psychology, Drug Research
and Child Health, University of Florence, Florence, Italy ,
2Research and Innovation Centre for Dementia-CRIDEM,
AQU Careggi, 3SOD Neurologia I, Dipartimento
Neuromuscolo-Scheletrico e degli Organi di Senso, AOU
Careggi, Florence, Italy

Background and aims: Plasma phosphorylated tau (p-tau) 181
is becoming notable in prodromal stages of Alzheimer’s Disease
(AD), as a valuable marker for AD-tauopathy. The aim of this
study is to investigate the role of plasma p-tau181 as a potential
biomarker for AD pathology in early stages of the disease.
Methods: We included 26 Subjective Cognitive Decline
(SCD), 32 Mild Cognitive Impairment (MCI) and 14 AD
patients, who underwent plasma p-taul81 analysis with
SiMoA assay and CSF biomarkers analysis (AB1-42, AB1-
42/1-40, p-tau, t-tau). According to the A/T(N) system,
patients were classified as carrier of AD pathology (AP+)
when A+ was associated with T+ and/or N+, or non-carriers
(AP-) when they were A- or A+/T-/N-.

Results: Plasma p-taul81 levels were correlated with CSF
p-tau in SCD (rho=0.779, p<0.001) and in MCI (rho=0.674,
p<0.001). Plasma p-taul81 levels were higher in SCD AP+
than in SCD AP- (2.85+0.53 vs 1.73+0.64, p<0.001), and in
MCI AP+ than in MCI AP- (4.03+1.07 vs 2.04+0.87,
p<0.001). In a multivariate linear regression analysis, AP
status was the only variable that influenced plasma p-tau181
(B=1.670 [95%CI 1.097:2.244], p<0.001). ROC curve
analysis showed that plasma p-taul81 was highly accurate
for discriminating between AP+ and AP- patients
(AUC=0.910), with a cut-off level of 2.69 pg/mL which
may distinguish between AP+ and AP- (accuracy=84.21%,
sensibility=86.36%, specificity=82.50%, PPV=75.00%,
NPV=90.32%)

Figure 1: Plasma p-taul81 levels in SCD, MCI and AD patients

Figure 2: Plasma p-taul81 levels in SCD and MCI patients, stratified
according to AP status

Conclusion: Plasma p-taul81 levels showed a high
accuracy in differentiating SCD and MCI patients who were
carriers of AD pathology from non-carriers. Plasma
p-taul81 might be a promising non-invasive biomarker of
AD pathology at very early stage.

Disclosure: The authors have nothing to disclose.
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Aquaporin 4 modulation regulates
intracerebral Abeta amyloid deposition in
a mouse model of Alzheimer’s disease

D. Piricit, C. Bogdan?, I. Pirici3, M. Manescu?, G. Rosu?,
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1Department of Histology, University of Medicine and
Pharmacy of Craiova, Romania, 2Department of Physiology,
University of Medicine and Pharmacy of Craiova, Romania,
3Department of Human Anatomy, University of Medicine and
Pharmacy of Craiova, Romania

Background and aims: Aquaporin 4 (AQP4) is the most
important water channel in the CNS, and drives the
clearance of the interstitial fluid in the paravascular
pathways. We aimed here to assess if AQP4 modulation
would change the way amyloid Abeta is deposited in the
brain in a mouse model of Alzheimer’s disease.

Methods: Double transgenic PS1/APP mice (1 month old,
the age around which they start to deposit amyloid plaques)
were treated daily for 1 month, with an AQP4 inhibitor
(TGN-020) or a facilitator (TGN-073), as 200 mg/kg (N=
10/group). Their brains processed for immunohistochemistry
for Abeta, astrocytes and blood vessels. Untreated PS1/APP
animals were included as control group (N=10). On whole
scanned slides, the number/density of amyloid plaques, and
the distance to the nearest blood vessel were counted and
analyzed.

Results: Our study showed that AQP4 facilitator drastically
decreased the total Abeta burden compared to the untreated
group, while AQP4 inhibitor increased the total Abeta, also
increasing the average plaque optical density (IOD),
especially for cortical and thalamic areas. Average and
maxim plaque diameters did not change significantly,

© 2023 European Journal of Neurology, 30 (Suppl. 1), 120-187



however complexity of the plaques (Fractal Dimension)
decreased for facilitator-treated animals, translating in less
diffuse and more compact plaques. Very interesting, AQP4
facilitator significantly decreased plaque-vessel association
compared to controls in cortical areas.

Figure 1 Exemplary whole brain images showing an important Abeta
burden reduction in AQP4 Facilitator treated-animals and an increase
in the Inhibitor-treated animals.

Figure 2 Plaque-vessel association analysis reveals a clear-cut decrease
in the number of vessels associated with amyloid deposits for the
AQP4 facilitator compared to control and inhibitor-treated animals
(arrows indicate proximity vessels).

Conclusion: These results support the hypothesis that the
functional deficiency of AQP4 that occurs with age-related
vascular changes favors the accumulation of Abeta in
patients with Alzheimer’s disease, and an AQP4 facilitator
accelerates clearing and decreases total Abeta burden.
Disclosure: Nothing to disclose.
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Unmet needs and behavioral and
psychological symptoms of dementia
(BPSD) in large cohort of 10,405 patients

D. Religal, E. Schwertner?, J. Pereira!, M. Eriksdotter?,

B. Winblad?, K. Négga3

1Karolinska Institutet, Department of Neurobiology, Care
Sciences and Society, Stockholm, Sweden, 2Faculty of
Psychology, SWPS University of Social Sciences and
Humanities, Krakow, Poland, 3Linkoping University,
Department of Health, Medicine and Caring Sciences,
Linkoping, Sweden

Background and aims: Behavioral and psychological
symptoms of dementia (BPSD) are common and complex
during the course of dementia. With the progression of
cognitive decline, the individuals’ ability to accommodate
and communicate their needs decreases. There is a variety
of factors influencing the manifestation of individual
symptoms.

Methods: We analysed unmet needs and BPSD in 10,405
individuals with Alzheimer’s disease (AD), Lewy body
disease (LBD), vascular dementia (VaD), frontotemporal
dementia (FTD), and other dementias from SveDem and the
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Swedish BPSD registry, during 2010 - 2016. Multivariable
linear regression models were applied to the whole cohort
and each dementia diagnosis to evaluate the association
between selected unmet needs and the total Neuropsychiatric
Inventory (NPI) score. All models were adjusted for age,
sex, severity of cognitive impairment and time.

Results: Pain was the most common unmet need in the
whole cohort, followed by sleeping disturbances, impaired
hearing and impaired vision. In linear regression analyses,
we found a significant association between the total NPI
score and sleeping problems (beta=17.75, t=31.74,
p<0.001), social isolation (beta=10.32, t=13.84, p<0.001),
food and fluid intake (beta=7.84, t=13.13, p<0.001), pain
(beta=5.75, t=13.09, p<0.001), abnormal excrement
(beta=3.52, t=5.68, p<0.001), sensory impairment
(beta=1.68, t=13.3, p<0.001).

Conclusion: The results indicate that BPSD increases in the
presence of physical or psychological unmet needs and pain
was the most common, potentially treatable unmet need.
The short and simple strategies for personal with repetitive
assessments and treatment of needs in patients with
dementia are discussed in BPSD registry education.
Disclosure: Nothing to disclose.
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Enlarged perivascular spaces are
correlated with CSF AQP4 and tau levels
in patients with neurodegenerative
dementia

L. Sacchil, M. Arcaro?, T. Carandini?, A. Pietroboni?,
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1Department of Biomedical, Surgical and Dental Sciences,
University of Milan, Milan, Italy, 2Neurodegenerative
Diseases Unit, Fondazione IRCCS Ca’ Granda, Ospedale
Maggiore Policlinico, Milan, Italy, 3Center For Mind/Brain
Sciences-CIMeC, University of Trento, Rovereto, Italy,
4Department of Pathophysiology and Transplantation,
University of Milan, Milan, Italy, SDepartment of
Neuroradiology, Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy, SNeurology Unit, Duilio
Casula Hospital, AOU Cagliari, Cagliari, Italy

Background and aims: Perivascular spaces (PVS) are
fluid-filled compartments that dilate in response to many
different conditions. A high burden of enlarged PVS (EPVS)
in the centrum semiovale (CSO) has been linked to
neurodegeneration. Moreover, an increase in cerebrospinal
fluid (CSF) levels of aquaporin-4 (AQP4), a water channel
expressed on PVS-bounding astrocytes, has been described
in patients with neurodegenerative dementia. Our aim was
to investigate the relationship between neurodegenerative
diseases and two putative glymphatic system biomarkers:
AQP4 and EPVS.
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Methods: We included 70 individuals, 54 patients with
neurodegenerative diseases and 16 subjects with non-
degenerative conditions. EPVS were visually quantified on
MRI-scans according to Paradise et al. All subjects
underwent lumbar puncture for the measurement of AQP4
levels in the cerebrospinal fluid (CSF). CSF levels of
amyloid-p-1-42, phosphorylated and total tau (tTau) were
also measured. Linear regression analyses were adjusted for
age, sex, education and disease duration.

Results: CSF-AQP4 levels were independent predictors of
total (B = 0.33, standard error [SE] = 0.09, p < 0.001), basal
ganglia (B = 0.29, SE = 0.08, p = 0.006) and centrum
semiovale EPVS (B = 0.53, SE = 0.17, p = 0.002). tTau
levels predicted CSO-EPVS (B = 0.40, SE = 0.19, p =
0.046). Moreover, increased levels of AQP4 were strongly
associated with higher levels of tTau in the CSF (B = 0.36,
SE =0.13, p = 0.006).

Scatterplots showing the correlation between: (a) CSO-EPVS number
and CSF-tTau; (b) CSO-EPVS number and CSF-AQP4; (c) CSF-tTau
and CSF-AQP4

Conclusion: We provide evidence that CSO-EPVS and
CSF-AQP4 might be clinically meaningful biomarkers of
neurodegeneration secondary to glymphatic dysfunction.
Disclosure: Nothing to disclose.
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Dynamic reconfiguration of metabolic
brain connectivity during progression
from MCI to Alzheimer’s disease dementia
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1Vita-Salute San Raffaele University, Milan, Italy, 2GIGA
Consciousness, University of Liege, Belgium, 3Universita
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Background and aims: In the present study, we investigate
brain connectivity reconfigurations along the progression
from mild cognitive impairment (MCI) to Alzheimer’s
disease (AD) dementia, using a unique longitudinal design
based on molecular information provided by positron
emission tomography at three time points.

Methods: We longitudinally analysed the FDG-PET images
of patients with AD according to ATN classification in the
stages of MCI (AD-MCI, N=31), mild dementia (mild-AD,
N=31) and full-blown dementia (AD-D, N=20). A group of
age and sex-matched healthy controls (HC) was

longitudinally evaluated for comparison. Grey matter
parcellation was applied to the AAL atlas for whole-brain
network construction. Pearson correlations were calculated
between each pair of regions across subjects to obtain
adjacent matrices. We evaluated between-group metabolic
connectivity changes at each time point by applying a z-test
to the correlation coefficients. The extent of connectivity
changes for each region was quantified by means of
summary indices, which served as input for a k-means
(KM) cluster analysis, for each time point.

Results: KM analysis identified two clusters, an “alteration
cluster” and a “spared cluster”, at each time point. In
AD-MCI, the alteration cluster involved subcortical and
limbic regions, occipito-parietal cortices and cerebellum. At
mild-AD and AD-D stages, the alteration cluster involved
occipito-parietal cortices and cerebellum.

Conclusion: The current study describes metabolic
connectivity changes along the disease course from
prodromal to full-blown dementia. The connectivity
alterations initially involved subcortical and AD-prototypical
cortical regions. As disease progressed, the most altered
regions were limited to the cortical associative regions and
cerebellum only

Disclosure: Nothing to disclose.
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Deep learning survival prediction in
sporadic Creutzfeldt-Jakob Disease

. Tam?, J. Centola?, H. Kurucu?, N. Watson?,
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1The UK National CJD Research & Surveillance Unit,
Centre for Clinical Brain Sciences, Chancellor’s Building,
University of Edinburgh, Edinburgh, UK, 2Institute of
Adaptive and Neural Computation, School of Informatics,
University of Edinburgh, Edinburgh, UK

Background and aims: Sporadic Creutzfeldt-Jakob
Disease (sCJD) is a rapidly progressive and fatal prion
disease with significant public health implications. Survival
is heterogenous, with some ‘long survivors’ posing
challenges for prognostication and care planning. Using
neural networks, we developed a survival model using
highly phenotyped diagnostic data from comprehensive UK
sCJD surveillance.

Methods: We evaluated 676 cases of probable or definite
sCJD according to 2017 international consensus diagnostic
criteria between 01/2017 and 01/2022. Data included
symptoms at diagnosis, CSF RT-QuIC and 14-3-3, MRI and
EEG findings, as well as sex, age, ethnicity, PRNP codon
129 polymorphism, CSF total protein and S100b. 15.6% of
records were missing, and multiply imputed in 10 datasets.
A neural network implementation of multitask logistic
regression was used for survival analysis. Model
optimisation and performance estimation were conducted
using nested 5-fold cross validation. Performance was
measured by integrated Brier score (IBS), concordance
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index (c-index), time-dependent area under curve (AUC)
scores and Brier scores.

Results: Our algorithm had c-index of 0.732, IBS of 0.073,
and AUC at 6 and 12 months of 0.848 and 0.899. Our
approach improves on standard cox proportional hazard
model (c-index 0.719, IBS 0.082, AUC 0.833 and 0879).
We will present clinical vignettes.

Time-dependent Brier scores and AUC scores for cox proportional
hazard model and neural multitask logistic regression model.

Conclusion: We developed a clinically relevant and
practical survival model for sCJD with statistical and
performance advantages compared to both classical models
and previous studies. Further development and clinical
validation will facilitate improvements in prognostication
and care planning, as well as inclusion criteria and outcome
measures in future trials.

Disclosure: The UK NCJDRSU is funded by the
Department of Health and Social Care Policy Research
Programme and the Government of Scotland. (“The
National CJD Research and Surveillance Unit (NCJDRSU)”,
PR ST 0614 00008_18). The views expressed in this
publication are those of the author(s) and not necessarily
those of the Department of Health and Social Care or the
Government of Scotland. The work conducted by the
NCJDRSU depends heavily on the cooperation of
neurologists and other referring clinicians as well as
neuropathologists throughout the UK. We are grateful for
their cooperation while delivering an altered service at this
unusual time. We are particularly thankful to the families of
patients for their cooperation. No competing interests to
declare.
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Autonomic nervous system diseases
EPR-010

Autonomic cardiovascular impairment in
adult SMA patients: towards the
understanding of multisystem involvement
in SMA

S. Bonanno?, G. Devigili?, M. Corradi?, R. Zanin?,

A. Elia?, R. Eleopra?, L. Maggi?

INeurology IV - Neuroimmunology and Neuromuscular
Diseases Unit, Fondazione IRCCS Istituto Neurologico
Carlo Besta, Milan, Italy, 2Fondazione IRCCS Istituto
Neurologico Carlo Besta, Department of Clinical
Neurosciences, Parkinson and Movement Disorders Unit,
Milan, Italy, 3Developmental Neurology Unit, Fondazione
IRCCS Istituto Neurologico Carlo Besta, Milan, Italy

Background and aims: Systemic pathology is emerging in
spinal muscular atrophy (SMA) with the advent of new
disease-phenotypes due to survival motor neuron protein
(SMN)-rescue therapies. Previous reports of a defective
autonomic nervous system (ANS) in preclinical models of
SMA and severely-affected patients suggested an
involvement of the ANS in the disease, which remains to be
elucidated. In this single center observational study, we
aimed to evaluate whether adult SMA patients present a
cardiovascular autonomic dysfunction.

Methods: Two type-2 and 14 type-3 adult SMA patients
underwent cardiovascular autonomic tests (CATS) (10 min
head-up tilt after 10 min supine rest, Valsalva manoeuvre
(VM), deep breathing, sustained handgrip, cold face test,
mental stress), and the COMPASS-31 autonomic
assessment. Heart rate variability (HRV), baroreceptor
sensitivity, sympatho-vagal balance, were continuously
evaluated during the CATs. Results were compared with
aged and sex matched controls and normative data.
Results: Cardiovascular reflexes indices were significantly
more affected in SMA population compared with healthy
subject, with a peculiar pattern characterized by increased
bradycardic drive during deep breathing (p<0.00002),
increased variability of blood pressure during rest and head
up tilt test (p<0.0001) consistent with a baroreflex afferent
branch hypofunction and unbalanced sympatho-vagal.
Moreover, we found an adrenergic hypofunction during VM
(p<0.0001). Finally, a relative increased of HR at rest was
found in 14 of 16 patients (87.5%).

Conclusion: Our data suggest the presence of autonomic
cardiovascular dysfunction in adult SMA patients, probably
related to impaired inhibitory drive on sympathetic outflow
and sympato-vagal unbalance, contributing to properly
define SMA phenotypic expression.

Disclosure: | received honoraria for advisory board
activities, and compensation for travel and congress
participation from Sanofi Genzyme, Biogen and Roche.
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Long-term treatment outcomes of
immunotherapy in autoimmune autonomic
ganglionopathy
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tAutonomic Unit, National Hospital Neurology and
Neurosurgery, London, UK, 2Department of Brain, Repair
and Rehabilitation, UCL Queen Square Institute of
Neurology, London, UK, 3Department of Neuro-
Ophthalmology, National Hospital for Neurology and
Neurosurgery, London, UK, “MRC Centre for Neuromuscular
Diseases, Department of Molecular Neurosciences, UCL
Queen Square Institute of Neurology, London, UK,
SDepartment of Uro-Neurology, The National Hospital for
Neurology and Neurosurgery, London, UK, ¢Faculty of Brain
Sciences, UCL Queen Square Institute of Neurology, London,
UK

Background and aims: The efficacy of long-term treatment
in patients with AAG is still unknown. We aimed to evaluate
the response to immunotherapy, and the degree of residual
autonomic impairment in our UK cohort.

Methods: We longitudinally characterised patient response
to immunotherapy with a multimodal autonomic biomarker
assessment before and after treatment. All results are shown
as average = SD.

Results: 23 patients (9 F, 53 £ 13 years old) were followed
for 4,95 + 3,1 years. 3 patients with paraneoplastic AAG
died during follow-up. Before immunotherapy, 18 patients
were on anti-hypotensive medications, 11 needed
catheterisation and 18 laxatives. deltaSBP during HUT was
-68 £ 29 mmHg, time tolerated on HUT was 4,9 + 4 minutes
and the orthostatic intolerance ratio (OIR, deltaSBP/time on
HUT) was 13,8. RSA was reduced (6 + 5 bpm), and absent
in 11 subjects. 18 patients had positive anti-gAChR
antibodies. 10 patients received PLEX only, 1 1VIg only,
and 12 a combination of both. 13 patients received steroids,
11 needed further immunosuppression. At last follow-up, 18
patients were on anti-hypotensive medications, 4 patients
still needed catheterisation and 11 laxatives. The severity of
OH improved (deltaSBP = -53 £ 40 mmHg, time on tilt =9
* 4 minutes, OIR = 5,8). RSA improved in 10 patients (8 =
9 bpm). 4 patients with initially severe autonomic failure
and high anti-gAChR antibodies titre seroconverted.
Conclusion: A stepwise, prolonged immunosuppression
improves the severity of autonomic failure in AAG over
time. A degree of residual impairment remains in more
refractory patients.

Disclosure: Nothing to disclose.
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Association of autonomic dysfunction
with disease progression and survival in
Amyotrophic Lateral Sclerosis

R. Dubbioso?, V. Provitera?, D. Pacella3, L. Santorol,
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1Department of Neurosciences, Reproductive Sciences and
Odontostomatology, University of Naples Federico Il of
Naples, Naples, Italy, 2Istituti Clinici Scientifici Maugeri
IRCCS, Neurological Rehabilitation Unit of Telese Terme
Institute, Benevento, Italy, 3Department of Public Health,
University of Naples Federico Il, Naples, Italy

Background and aims: Aim fo this study was to examine
the association of Autonomic dysfunction with disease
progression and survival in ALS.

Methods: We enrolled newly diagnosed ALS patients and
a healthy control group (HC). Patients with dementia at
enrolment, genetic forms of ALS, comorbidities and
treatment potentially affecting autonomic functions, were
excluded. Autonomic dysfunction was assessed by the
SCOPA-AUT questionnaire evaluating the following
domains:  gastrointestinal, urinary, sudomotor,
cardiovascular, sexual and pupillomotor. Longitudinal
assessment of parasympathetic and sympathetic
cardiovascular activity was performed by the heart rate
variability (HRV) and heart-rate at rest.

Results: A total of 102 patients (36.3% female; age at
diagnosis, 62.5 [54-71] years; diagnostic delay, 13.5 [8-22]
months) and 41 HC (53.7% female; age: 60 [52-67] years)
were studied. Autonomic dysfunction in at least one domain
occurred in 68% of patients at diagnosis and progressed
over time (all p<0.02), especially in patients with bulbar
onset (p<0.001). A higher overall autonomic dysfunction
score was independent marker of faster development of
King’s stage 4 (p= 0.022), whereas urinary disturbs were
independent factor of a shorter survival (p= 0.018). Lastly,
ALS patient, compared with HC, complained more
frequently gastrointestinal, urinary, sudomotor and
pupillomotor symptoms and displayed a significant
reduction of HRV (p=0.018) and increase of heart-rate (p=
0.032); in the longitudinal study patients showed a
significant decrease of HRV at 6 months of follow-up
(p=0.009) without any difference for heart-rate (p=0.532).

Longitudinal assessment of autonomic symptoms by SCOPA-AUT
questionnaire in ALS patients with spinal and bulbar onset.
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Kaplan-Meier curves of cumulative probability of disease milestone
(King’s stage 4) and survival probability among patients with ALS
stratified by median value of total SCOPA-AUT score (A) and by
urinary impairment (B).

Heart rate variability indexed by SDRR in ALS patients and healthy
controls (A) and its significant reduction after 6 months (B).

Conclusion: Autonomic dysfunction and urinary
impairment at diagnosis are associated with more rapid
disease progression and shorter survival in patients with
ALS.

Disclosure: Nothing to disclose.

EPR-013

Autonomic small nerve fibre pathology in
Fibromyalgia: new insights from the skin.

P. Falco, E. Galosi, G. Di Stefano, C. Leone,

G. Di Pietro, G. De Stefano, A. Truini

Department of Human Neuroscience, Sapienza University,
Rome. Italy

Background and aims: Fibromyalgia syndrome is a
clinical condition characterized by widespread pain
associated with multiple symptoms like fatigue and
autonomic symptoms. Small fibre pathology (SFP) is
described in nearly half of patients with fibromyalgia,
although its impact on the clinical picture is still
controversial. Investigation of dermal structures as
piloerector muscles and sweat glands is increasingly
recognized as a reliable method to quantify post-ganglionic
small autonomic nerve fibres on skin biopsy. We aimed to
verify whether in patients with fibromyalgia, SFP also
implies a dermal autonomic damage.

Methods: Using skin biopsy, we investigated intraepidermal
(IENFD), piloerector muscle (PMNFD), and sweat gland
nerve fibre density (SGNFD) in 138 participants — 58
patients with fibromyalgia syndrome, 48 healthy subjects,
32 patients with small-fibre neuropathy (SFN). In
fibromyalgia patients we also investigated how the different
skin biopsy variables correlated with autonomic symptoms,
as assessed with COMPASS-31 questionnaire. We used
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non-parametric Mann-Whitney test to compare skin biopsy
variables between patients and control groups.

Results: In fibromyalgia patients with-SFP, PMNFD and
SGNFD was lower than that in healthy subjects (p<0.0001).
However, the autonomic small-fibre damage had no
correlation with autonomic symptoms severity (p=0.6843).
In patients with SFP the IENFD, PMNFD and SGNFD was
higher than that in patients with SFN (p=0.0108).

Representative skin biopsy images from fibromyalgia patients with
SFP, with no SFP, healthy controls, and SFN, showing nerve fibre
counting examples for intraepidermal nerve fibre density (IENFD),
piloerector muscle (PMNFD), and sweat gland (SGNFD) nerve

Correlation matrix showing p values and Spearmans’s r coefficients for
the main diagnostic test variables and COMPASS-31 score in
fibromyalgia patients. IENFD: intraepidermal nerve fibre density;
PMNFD: piloerector muscle nerve fibre density; SGNFD: sweat

Conclusion: Fibromyalgia patients have a reduction of
dermal autonomic small fibres paralleling the intraepidermal
nerve fibre loss, indicating that SFP also implies autonomic
small nerve fibre damage. However, autonomic small fibre
damage had no correlation with the severity of autonomic
symptoms, thus its clinical impact is still undetermined.
Disclosure: No disclosure.

EPR-014

Level of agreement between sudoscan
and sympathetic skin response on small
fiber neuropathy

P. Herndndez Vitorique!, C. De Rojas Leall,

M. Manez Sierral, P. Carbonell Corvillo?,

M. Dawid-Milner?, J. Pinel Rios!

1Department of Neurology, Hospital Universitario Virgen de
La Victoria, Malaga, Spain, 2Autonomic Nervous System
Unit, CIMES, University of Malaga, Malaga, Spain
Background and aims: Small fiber neuropathy (SFN) can
be assessed by Sudoscan, which measures electrochemical
skin conductance (ESC) through reverse iontophoresis, or
by sympathetic skin response (SSR), which measures skin
potentials. The level of agreement between ESC and SSR
remains unclear.

Methods: From 31st December 2021 to 31st December
2022, 71 patients (mean age of 54 years old; 42 women)
were assessed by ESC and by SSR. We calculated the inter-
rater reliability assessing SFN between both tests by
Cohen’s kappa coefficient. We also calculated Cohen’s
kappa coefficient for SFN in hands and SFN in feet.
Results: According to both tests: 12 patients had SFN and
32 did not have SFN. 22 patients had SFN by ESC with
normal results by SSR. 5 patients had SFN by SSR with
normal results by ESC. Cohen’s kappa coefficient was 0.22
(Figure 1). For hands, Cohen’s kappa coefficient was 0.16
(Figure 2). For feet, Cohen’s kappa coefficient was 0.26
(Figure 3).
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Conclusion: Our study showed that ESC and SSR had a
minimal level of agreement on SFN, with more level of
agreement for feet that for hands. Thus, both tests cannot be
replaced by the other. Further studies need to be performed
in order to clarify the reliability and the efficiency of these
test to assess SFN.

Disclosure: The author declares no conflict of interests.

EPR-015

A complex interplay between autonomic
symptoms and symptoms of depression,
anxiety, and stress

M. Krbot Skoric!, A. Junakovict, M. Skocic Hanzek?,

1. Adamec?, A. Karic!, M. Habek?!

tUniversity Hospital Center Zagreb, Department of
Neurology, Referral Center for Autonomic Nervous System
Disorders, Zagreb, Croatia, 2University Hospital Center
Zagreb, Department of Psychiatry and Psychological
Medicine, Zagreb, Croatia

Background and aims: We evaluated the influence of
symptoms of depression, anxiety, and stress on the results
of COMPASS-31 in a large population of people referred to
tilt-table testing and healthy controls (HC).

Methods: 959 consecutive patients referred to tilt-table
testing and 518 HC were enrolled. All participants
completed Composite Autonomic Symptom Score-31
(COMPASS-31). Stress symptoms were evaluated by
Depression, Anxiety and Stress-21 (DASS-21)
questionnaire. We corrected the result of the COMPASS-31
with the independent predictors in order to improve the
specificity of the test.
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Results: In both patients and HC, COMPASS-31 was
higher in participants with depression, anxiety, and stress
symptoms (all p<0.001). In a multivariable linear regression
analysis, HC was negative, while female sex, symptoms of
depression, anxiety, and stress were independent positive
predictors of COMPASS-31. In HC COMPASS-31 had a
median of 7.913, and this value differentiated between HC
and patients with a high sensitivity of 87% and low
specificity of 50%. In order to adjust the value of
COMPASS-31 with the parameters that were significant in
the multivariable linear regression model, we calculated the
new corrected COMAPSS-31 (cCOMPASS-31), which had
comparable sensitivity of 77%, but an increased specificity
of 73%.

Figure 1. Multivariable linear regression model for predicting
COMPASS-31

Conclusion: This study has shown that symptoms of
depression, anxiety, and/or stress worsen the perceived
severity of autonomic symptoms in people with symptoms
of orthostatic intolerance and healthy population.
cCOMPASS-31 is a valuable tool that can help clinicians in
discerning the true autonomic background of patients’
complaints.

Disclosure: MKS: received consultation and/or speaker
fees from: Sanofi Genzyme, Roche. AJ: Nothing to disclose.
MSH. Nothing to disclose. IA: Participated as a clinical
investigator and/or received consultation and/or speaker
fees from: Biogen, Sanofi Genzyme, Merck, Bayer,
Novartis, Pliva/Teva, Roche, Alvogen, Actelion, Alexion
Pharmaceuticals, TG Pharmaceuticals. AK: Nothing to
disclose. MH: Participated as a clinical investigator and/or
received consultation and/or speaker fees from: Biogen,
Sanofi Genzyme, Merck, Bayer, Novartis, Pliva/Teva,
Roche, Alvogen, Actelion, Alexion Pharmaceuticals, TG
Pharmaceuticals.
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EPR-016

Testing of quality indices for
electrocardiogram and blood pressure
signals using real world monitoring data

E. Olbert!, C. Mahringer?, W. Struhal®

!Karl Landsteiner University of Health Sciences, Krems,
Austria Department of Neurology, University Hospital Tulln,
Tulln, Austria, 2Institute of Signal Processing, Kepler
University Hospital, Med Campus I11, Linz, Austria

Background and aims: For the analysis of large datasets,
and especially artifact prone real-word datasets, quality
indices are an important tool to quantify the noise and
artifacts in bio signals. Quality indices (QI) using a
modulation-spectrum-based approach are already in use for
ECG. For continuous arterial blood pressure monitoring
(ABP), quality indices are still missing. Due to increasing
demand in baroreflex analysis, a quality measurement
analogous to already established quality measures of ECG
is needed for combined signals of ECG and ABP.
Methods: We programmed MS-QI and PD-QI using Matlab
R2020b. The initial continuous bio signal is transformed
using a short-time Fourier transformation until a modulation
spectrum is achieved and a power modulation spectrum can
be calculated. MS-QI is given by the ratio of the power of
R-peaks in comparison to the remaining power of the
modulation spectrum. PD-QI, on the other hand, is based on
the peak distance of R-peaks in the modulation spectrum.
We further computed the MS-QI and PD-QI for ECG and
continuous BP. Both quality indices were applied on real-
world monitoring data of patients, treated at a stroke and
intermediate care unit.

Results: We are analyzing a correlation between MS-QI
and PD-QI for ECG and ABP in comparison with percentage
of artifacts and signal to noise ratio. Correlations between
ECG PD-QI and MS-QI and between ECG PD-QI and ABP
PD-QI were observed (corr. coeff. 0.74 and 0.8 respectively).
Conclusion: Modulation of both ECG and ABP spectral
analysis is feasible for applying QI on noise and artifacts in
real world data.

Disclosure: This work was supported by the research time
out of the Karl Landsteiner University of Health Sciences.

EPR-017

Peripheral and autonomic neuropathy in
AL amyloidosis detected by gold standard
and screening tests

E. Peters!, H. Andersen?, M. Nygaard?, N. Andersen3,

A. Terkelsen?

1Danish Pain Research Center, Aarhus University Hospital,
Aarhus, Denmark, 2Department of Neurology, Aarhus
University Hospital, Aarhus, Denmark, 3Department of
Hematology, Aarhus University Hospital, Aarhus, Denmark

Background and aims: Amyloid light-chain (AL)
amyloidosis is a rare multisystemic disease with aggregation
of immunoglobulin deposits in organ systems throughout
the body with progressive organ damage. Autonomic
involvement has been shown to worsen prognosis. We
aimed to evaluate peripheral and autonomic neuropathy
among patients with systemic AL amyloidosis using
screening and gold standard tests.

Methods: All patients with systemic AL amyloidosis
followed at Aarhus University Hospital, DK were invited to
participate. We examined patients for peripheral small and
large fiber neuropathy with neurological examination,
patient history and small fiber gold standard test. We
screened for cardiovascular autonomic neuropathy (CAN)
with the Vagus-device, where two or more abnormal tests
indicate definite CAN. We used gold standard autonomic
function tests to evaluate cardiovagal, adrenergic and
sudomotor function and divided into no, mild, moderate,
and severe autonomic failure according to Composite
Autonomic Scoring Scale.

Results: We included 21 patients with systemic AL
amyloidosis. Definite small fiber neuropathy was found in
7/20. Probable large fiber neuropathy was found in 11/21.
On autonomic screening, definite CAN was found in 7/17.
On gold standard testing, almost all examined patients had
autonomic affection: 10/16 had mild and 5/16 had moderate
autonomic failure. The sudomotor domain was affected in
17/20, the cardiovagal domain in 8/15, and the adrenergic
domain in 5/16.

Conclusion: Both peripheral and autonomic neuropathy
were common in this cohort of patients with systemic AL
amyloidosis and may to some degree be diagnosed with
both screening and gold standard tests.

Disclosure: I have no disclosures.
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Autonomic regulation correlates with
cognitive performance in patients after
traumatic brain injury

R. Wang!, D. Muresanu?, S. Flanagans, M. Hilz*
!Department of Neurology, University of Erlangen-
Nuremberg, Erlangen, Germany, 2Department of
Neurosciences, luliu Hatieganu University of Medicine and
Pharmacy, Cluj-Napoca, Romania, 3Department of
Rehabilitation Medicine, New York University Langone
Health, New York, NY, USA, “Department of Neurology,
Icahn School of Medicine at Mount Sinai, New York, NY,
USA

Background and aims: Traumatic brain injury (TBI) may
afflict brain areas contributing to both cardiovascular-
autonomic regulation and cognitive performance. To
evaluate possible associations between both functions in
patients with a history of TBI (post-TBI-patients), we
determined correlations between cardiovascular autonomic
regulation and cognitive-executive function in post-TBI-
patients.

Methods: In 86 post-TBI-patients (33.1+£10.8 years old, 22
women, 36.8+28.9 months after injury), we monitored
RR-intervals, systolic, diastolic blood pressures (BPsys,
BPdia), and respiration (RESP) at rest. We calculated
parameters of total cardiac-autonomic modulation [RRI-
standard-deviation (RRI-SD), RRI-coefficient-of-variation
(RRI-CV), RRI-total-powers], sympathetic [RRI-low-
frequency-powers (RRI-LF), Bpsys-LF-powers] and
parasympathetic cardiac modulation [Root-Mean-Square-
of-Successive-RRI-Differences (RMSSD), RRI-high-
frequency-powers (RRI-HF)], sympathetic-parasympathetic
balance (RRI-LF/HF-ratios), and baroreflex-sensitivity
(BRS); we moreover calculated normalized (nu) LF- and
HF-powers of RRI. We used Mini-Mental State Examination
and clock-drawing test (CDT) to screen the general global
and visuospatial cognitive function, and assessed executive
function using the standardized Trail-Making-Test (TMT) A
assessing visuospatial abilities and TMT-B assessing
executive function, with higher TMT-values indicating
poorer function. We calculated correlations between
autonomic and cognitive parameters (Spearman-rank-
correlation-test; significance: p<0.05).

Results: CDT-values correlated only positively with age
(coefficient=0.267, P=0.013). TMT-A inversely correlated
with RRI-HF-powers (coefficient=-0.233, P=0.033) and
BRS (coefficient=-0.221, P=0.043), TMT-B positively
correlated with RRI-Lfnu-powers (coefficient=0.265,
P=0.015), RRI-LF/HF-ratios (coefficient=0.230, P=0.036),
BPsys-LF-powers (coefficient=0.236, P=0.030), but
negatively with RRI-Hfnu-powers (coefficient=-0.265,
P=0.015).
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Conclusion: In post-TBI-patients, decreased cognitive
performance is associated with reduced parasympathetic
modulation and baroreflex sensitivity, and increased
sympathetic predominance. These cardiovascular-
autonomic changes are in turn associated with increased
long-term cardiovascular risk.

Disclosure: Nothing to disclose related to the study.
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Cerebrovascular diseases 1
EPR-019

External validation of clinical risk
prediction score for mechanical
thrombectomy in the elderly

B. Enriquez!, T. Skattor?, N. Laugesen?, T. Truelsen?,

C. Lund?, T. Nome?, K. Skagen?, M. Beyer®, M. Skjelland®,
A. Aamodt!

1Department of Neurology, Oslo University Hospital,
Rikshospitalet, Oslo, Norway, 2Division of Radiology and
Nuclear Medicine, Oslo University Hospital, Oslo, Norway,
3Stroke Center Rigshospitalet, Department of Neurology,
Rigshospitalet, Copenhagen, Denmark, “Faculty of Health
Sciences, University of Copenhagen, Copenhagen, Denmark,
SInstitute of Clinical Medicine, University of Oslo, Oslo,
Norway

Background and aims: Researchers in Denmark recently
developed a clinical risk prediction score (CRPS) for
functional outcome after anterior circulation mechanical
thrombectomy (MT) in patients >80. The aim of this study
was to assess predictors of functional outcome and validate
the prediction model.

Methods: Consecutive patients from the Oslo Acute Stroke
Reperfusion registry (OSCAR) treated with emergent MT
were assessed. Clinical, procedural and radiological
parameters and functional outcome measures after 3 months
were used to calculate the CRPS. We performed univariate,
bivariate, logistic regression and receiver-operating curve
(ROC) analyses to find outcome predictors and evaluate the
scoring system.

Results: Of 1028 consecutive patients treated with MT, 223
with anterior circulation occlusion were >80 years. Fair
outcome, defined as modified Rankin scale <3 (mRS) was
found in 51.6%. Female sex was significantly associated
with poor outcome, mRS>4 (p=0.014), as well as increasing
age (p=0.014). Poor outcome was associated with baseline
National Institute of Health Stroke Scale (NIHSS, p<0.001),
pre-stroke mRS (p<0.001) and low Alberta Stroke Program
Early Computed Tomography score (ASPECTS, p=0.003)
in bivariate analyses. Significant predictors for outcome in
regression analyses were: Pre-stroke mRS, adjusted odds
ratio, aOR= 0.59 (95% CI: 0.46-0.77). NIHSS, aOR= 0.90
(95% CI: 0.85-0.95). ASPECTS aOR= 1.2 (95% CI: 1.02—
1.42). The area under the curve (AUC) using the calculated
CRPS was 0.75.

Conclusion: The CRPS can be a useful tool in the clinical
decision making for MT in the elderly. Other variables may
still be included in the model to increase its accuracy.
Disclosure: All authors declares no conflicts of interest.

EPR-020

Transient ischemic attacks in patients
with active cancer

M. Beyeler?, P. Castigliego?, J. Baumann?, V. Ziegler?,

M. Kielkopf!, M. Mueller?, S. Bauer!, A. Mujanovic?,

T. Meinel?, T. Horvath?, U. Fischer3, J. Kaesmacher?,

M. Heldner?, D. Seiffge!, M. Arnold?, T. Pabst*,

M. Berger*, B. Navi®, S. Jung?, P. Biicke!

1Department of Neurology, Inselspital, Bern University
Hospital, and University of Bern, Switzerland, 2Institute for
Diagnostic and Interventional Neuroradiology, Inselspital,
Bern University Hospital, and University of Bern,
Switzerland, 3Neurology Department, University Hospital of
Basel, University of Basel, Basel, Switzerland, “Department
of Medical Oncology, Inselspital, Bern University Hospital,
and University of Bern, Switzerland, 5Clinical and
Translational Neuroscience Unit, Feil Family Brain and
Mind Research Institute and Department of Neurology, Weill
Cornell Medicine, New York, New York, USA

Background and aims: Paraneoplastic coagulopathy in
stroke patients is associated with specific biomarker
changes. It can be the initial manifestation of an unknown
occult cancer. Identifying a paraneoplastic coagulopathy is
essential in guiding secondary prevention. An early cancer
detection potentially improves patient outcomes. However,
unlike ischemic stroke, it remains unclear whether a
paraneoplastic coagulopathy is associated with transient
ischemic attacks (TI1A). This study assessed the presence of
cancer-related biomarkers in TIA patients and evaluated
long-term mortality rates in patients with and without active
cancer.

Methods: Active cancer was retrospectively identified in
consecutive TIA patients treated at a comprehensive stroke
center between 2015 and 2019. An association between the
presence of cancer and cancer-related biomarkers was
assessed using multivariable logistic regression. Long-term
mortality after TIA was analyzed using multivariable cox
regression.

Results: From the 1436 TIA patients included, 72 had
active cancer (5%), of which 17 were occult (1.2%). Cancer-
related TIA was associated with male gender (adjusted odds
ratio [aOR] 2.29, 95% CI 1.12-4.68), history of smoking
(aOR 2.77,95% CI 1.34-5.7), elevated D-dimer (aOR 1.77,
95% CI 1.26-2.49) as well as lactate dehydrogenase, lower
leukocyte count and lower hemoglobin (Flgure 1). Long-
term mortality was associated with both active cancer
(adjusted hazard ratios [aHR] 2.47, 95% CI 1.58-3.88,
Figure 2) and occult cancer (aHR 3.08, 95% CI 1.30-7.32).
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Figure 1 — Association between active cancer in TIA patients and
demographics, relevant risk factors and blood biomarkers in the
multivariate logistic regression model.

Figure 2 — Predictors of occult cancer in TIA-patients in the
multivariable logistic regression.

Conclusion: Cancer-related TIA is not uncommon.
Biomarkers known to be associated with cancer-related
stroke also seem to be present in TIA patients. Early
identification might help to adapt treatment strategies and
improve outcomes in this patient population.

Disclosure: Dr. Beyeler reports research support from the
“Kurt und Senta Hermann-Stiftung”. Dr. Kaesmacher
reports grants from the Swiss Academy of Medical
Sciences/Bangerter Foundation, Swiss Stroke Society, and
Clinical Trials Unit Bern during the conduct of the study.
Dr. Fischer reports grants during the conduct of the study
from Medtronic, Stryker, and CSL Behring, unrelated to the
submitted work. Dr. Arnold reports personal fees from
Bayer, Bristol-Myers Squibb, Medtronic, Amgen, Daiichi
Sankyo, Nestlé Health Sciences, Boehringer Ingelheim, and
Covidien during the conduct of the study. Dr. Meinel reports
research support from the Bangerter Rhyner Foundation,
Swiss National Foundation, and the Swiss Heart Foundation.
Dr. Jung reports grants from the Swiss National Science
Foundation and the Swiss Heart Foundation. None of the
other authors report any conflicts of interest.
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EPR-021

Cerebral small vessel white matter
disease and its role in “Dizziness”.

A. Hakim!?, F. Wagner?, B. Maestrani?, ]. Hoffmann?,

J. Stucki?, M. Egli3, H. Kerkeni?, G. Mantokoudis?,

T. Bremova-Ertl®

1Department of Neuroradiology, University Hospital
Inselspital Bern, Bern, Switzerland, 2Department of
Neurology, University Hospital Inselspital Bern, 3Berner
Fachhochschule and Department of Neurology, University
Hospital Inselspital Bern, Bern, Switzerland, “Department of
Otorhinolaryngology, University Hospital Inselspital Bern,
SDepartment of Neurology and Center for Rare Diseases,
Bern, Switzerland, University Hospital Inselspital Bern,
Bern, Switzerland,

Background and aims: Falls are the second leading cause
of accidental or unintentional injury deaths worldwide. In
the elderly population, one of the most common reasons for
falling is dizziness. It is a highly disabling symptom,
recognized by Barany Society. The current evidence
regarding the Cerebral Small-Vessel, White-Matter Disease
(SVD) suggests a relevant role in the pathogenesis of
dizziness.

Methods: Four participant groups, 50 persons each, are
prospectively assessed at four sites: 1) patients suffering
SVD and Dizziness, 2) patients with SVD, but without
Dizziness, 3) patients without SVD, but with Dizziness, and
4) age-matched healthy participants. It is a prospective
study, but a few examinations can be included
retrospectively. The neurological, neuro-ophthalmological
and neuro-otological examinations, neuropsychological
assessment (MoCA), number of near-falls and falls, general
check-up, laboratory testing, psychiatric/behavioural/sleep
scales, video-oculography, video-head impulse test (v-HIT),
ocular and cervical vestibular evoked myogenic potentials,
posturography, gait assessment are performed. Two
experienced neuroradiologists blindly grade the burden of
SVD in cerebral 3T-MRI scans.

Results: The recruitment at four examination sites is
ongoing. Fifty participants have been involved so far. The
interim analysis will take place in May 2023.

Conclusion: This is the first clinical study to compare
participants with and without SVD and dizziness,
respectively, looking for the key factors that lead to falls,
thus increased morbidity and mortality of the elderly. The
results of this study can name the predictors for falls that
can be prevented in the clinical practice in the future.
Disclosure: Dr. Tatiana Bremova-Ertl received speaker's
honoraria and travel funding from Actelion and Sanofi-
Genzyme.
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EPR-022

Short-term prognosis of reperfusion
therapies in =90 years old acute ischemic
stroke patients

K. Carus, I. Kalyoncu Aslan, K. Keskin
University of Health Sciences, Istanbul Fatih Sultan Mehmet
Training and Research Hospital, Istanbul, Rurkey

Background and aims: Intravenous thrombolytic therapy
and mechanical thrombectomy are known to have benefits
in patients with acute ischemic stroke. However, studies
showing the results and efficacy of these treatments in
patients over the age of 90 are limited in the literature.
Methods: The data of 63 patients who were followed up in
the stroke unit of our hospital between 2018 and 2022, who
underwent only tPA, only mechanical thrombectomy, both
treatments were applied together, and no reperfusion
treatment was applied, were analyzed. Data were statistically
analyzed with Kruskall Wallis, Chi-Square, Friedman and
Wilcoxon tests.

Results: The age value ranged between 90 and 101, with an
average of 92.7+2.4. It was found statistically significant
that the Arrival NIHSS score of the patients who underwent
only tpa was higher than at the 24th hour, 7th day and 1st
month. It was found statistically significant that the Arrival
NHISS score of the patients who were administered TPA
and MT together was higher than at the 24th hour, 7th day
and 1st month (p=0.001; p<0.01). The higher 24th hour
NHISS compared to the 7th day and 1st month was found
to be statistically significant (p=0.001; p<0.01). The higher
NHISS score on the 7th day compared to the 1st month was
found to be statistically significant (p=0.001; p<0.01).
Conclusion: A significant decrease in NIHSS scores with
treatment was observed in the short-term in patients who
received TPA and MT treatments together. A significant
increase in the discharge MRS score was observed in all
patients who received reperfusion therapy.

Disclosure: There are no conflicts of interest.

Kruskall Wallis Test

EPR-023

Reperfusion time in stroke and long term
cognitive performance

. Costa Novol, E. Rieffel?, G. Coca Velarde?, E. Costa?,

P. Barros®, M. Veloso®, H. Costa®, L. Paredes®,

T. Gregorio®, M. Rodrigues*, P. Calvao-Pires*,

A. Campolargo®, V. Battistella®

INeurology Department, Centro Hospitalar Vila Nova de
Gaia/Espinho, Portugal, 2Psychology department, Pontifical
Catholic University of Rio de Janeiro, Rio de Janeiro, Brazil,
3Statistical Department, Fluminense Federal University,
Niteroi, Brazil, 4lmagiology Department — Neurorradiology,
Centro Hospitalar Vila Nova de Gaia/Espinho, Portugal,
5Stroke Unit, Neurology Department , Centro Hospitalar Vila
Nova de Gaia/Espinho, Portugal, Physical Medicine and
Rehabilitation Department, Centro Hospitalar Vila Nova de
Gaia/Espinho, Portugal

Background and aims: Cognitive changes that result from
cerebrovascular disease contribute to reduced quality of life
and greater dependence. Among patients undergoing
endovascular therapy (EVT), to our knowledge, there are no
comparative studies that assess cognitive outcomes
according to the degree and time for recanalization. We aim
to assess cognitive function and evaluate the impact of
reperfusion time and extent of ischemic injuries in cognitive
performance.
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Methods: We evaluated 44 patients with acute right anterior
circulation strokes that underwent EVT between January
2018 and August 2020. Modified treatment in cerebral
ischemia score (MTICI) was used for evaluation of level of
recanalization. Cognitive evaluation was assessed using the
Addenbrooke’s Cognitive Examination revised (ACE-R).
Multiple linear regression analyses were used to determine
the association between time for recanalization and ACE-R.
The level of significance adopted was 0.05.

Results: The median age of participants was 71,5 (IQR
62,0-78,25) years, and 50% (22) were women. All patients
in our sample had a successful recanalization with EVT
(mTICI >2b). Time for recanalization and mRS at 3 months
showed an inverse association with the ACE-R (b=-0.0207,
P=0.0203; b=-5,2803, p=0.0095). Level of education had a
strong and direct relationship with cognition (b =3,0869, p
<0,0001).

Conclusion: Longer time between stroke symptoms and
recanalization with EVT in patients with right hemisphere
ischemic stroke lead to lower ACE-R scores. Measures to
improve door-to-recanalization time are important for
cognitive performance after ischemic stroke.

Disclosure: Nothing to disclose.

EPR-024

rTPA plus thrombectomy versus
thrombectomy alone in acute ischemic
stroke using RAPID-AI.

F. Perinil, C. De Lucal, G. lannucci?
INeurology St Bortolo Hospital Vicenza, Vicenza, Italy,
2Neuroradiology St Bortolo Hospital Vicenza, Vicenza, Italy

Background and aims: We studied a population of patients
with large vessel occlusion stroke in a broader time window
in order to verify the superiority of endovascular
thrombectomy (EVT) preceded by intravenous thrombolysis
(IVT). Furthermore we compared overall outcomes in the
early and late time window.

Methods: This is a real world multicenter prospective
cohort study of large vessel occlusion strokes in patients
arriving within a 24-hour window from stroke onset.
Patients received a unified prespecified imaging evaluation
(CT, CT angiography, and CT Perfusion with Rapid-Al
processing software mismatch determination). Outcomes
were symptomatic intracranial hemorrhages, mRS 0-2 and
deaths at three months.

Results: The patients selected to EVT using RAPID-AI
were 194, in 96 patients EVT was preceded by IVT (bridging
therapy, BDG), while 98 patients underwent EVT alone.
Patients treated with bridging therapy have 17% more
probability to have good functional outcome at three months
(mRSO0-2) then those treated with EVT alone. Numbers of
symptomatic intracerebral hemorrhages (SICH) were 2%
lower in BDG group and BDG patients have 9% less
probability to die in comparison to EVT alone. Respectively
38% and 36% of the overall population reached a good
function outcome in early and late time windows.
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Conclusion: In this study bridging therapy within a 24-hour
time window is associated with better survival, better
functional outcomes at 3 months and similar sympthomatic
hemorrhagic complications. EVT, either with or without
rTPA, was associated with improvement in functional
disability in the early and late time windows.

Disclosure: Nothing to disclose.

EPR-025

Influence of pre-hospital triage scale
Madrid-direct in patients with cerebral
haemorrhage

C. Estebas Armas?, N. Riera-Lopez?, B. Fuentes?,

M. Alonso de Lecinana?, J. Carneado-Ruiz3, L. Casado?,
E. De Celis Ruiz!, J. Diaz Guzman?, J. Egido Herrero®,

E. Diez Tejedor?, S. Garcia Madrona®, A. Garcia Pastor?,
A. Carmelo Gil Nuiiez’, A. Iglesias Mohedano?,

C. Matute Lozano$, R. Rigual!, F. Rodriguez Jorge®,

G. Ruiz-Ares?, J. Vivancos Mora?, J. Rodriguez-Pardo!
'Hospital La Paz Institute for Health Research-1diPAZ (La
Paz University Hospital-Universidad Auténoma de Madrid),
Neurology, Madrid, Spain, 2SUMMA 112, Madrid, Spain,
3Puerta de Hierro Majadahonda University Hospital,
Neurology, Majadahonda, Spain, “University Hospital
October 12, Neurology, Madrid, Spain, *Hospital Clinico
Universitario San Carlos, Neurology, Madrid, Spain, SRamén
y Cajal Hospital, Neurology, Madrid, Spain, "Gregorio
Marafion General University Hospital, Neurology, Madrid,
Spain, 8Hospital de La Princesa, Neurology, Madrid, Spain

Background and aims: Prehospital stroke scales have
shown to reduce onset-to-treatment times in patients with
large vessel occlusion (LVO). However, patients with
severe intracerebral hemorrhage (ICH) are usually classified
as LVO. Blood pressure evaluation in the Madrid-DIRECT
scale has shown to reduce false positives due to ICH. We
aimed to assess the influence of Madrid-DIRECT triage in
the outcomes of patients with ICH.

Methods: Post-hoc analysis of the Madrid-DIRECT study,
including ICH patients. We compared demographic
characteristics, stroke severity (initial NIHSS) and
proportion of favourable outcomes (modified Rankin Scale
<3) at 3 months and at 1 year between Mothership — direct
transfer to thrombectomy hospital (TH) — and Madrid-
DIRECT cohorts (direct transfer to TH for score >2, or to
non-TH for <2). The subset of patients with severe ICH
(NIHSS>10) was analysed.

Results: Of 541 Stroke Code patients, 73 (13.5%) had an
ICH, 50 of them (68%) severe. Baseline characteristics were
similar in both cohorts. In the Mothership cohort, all 23
patients with severe ICH were directly transferred to TH. In
the Madrid-DIRECT cohort, 16 out of 27 (59%) patients with
severe ICH scored >2 and were directly transferred to TH.
We found no significant differences in the proportion of
favourable outcomes at 3 months between mothership and
Madrid-DIRECT cohorts (32.3% vs 38.1%) nor among
patients with severe ICH (21.7% vs 22.2%), neither at 1 year.
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Conclusion: Madrid-DIRECT scale allows to rule out a
significant proportion of patients with severe ICH and does
not seem to compromise their outcomes in our Network.

Disclosure: The researchers declare no conflicts of interest.

EPR-026

Early recurrent intracerebral haemorrhage
is associated with cerebral amyloid
angiopathy and shows temporal
clustering

S. Fandler-Hofler?, L. Obergottsberger?, S. Eppinger?,

G. Wiinsch*, C. Enzinger?, T. Gattringer3, D. Werring®
!Department of Neurology, Medical University of Graz,
Austria and Stroke Research Centre, Department of Brain
Repair & Rehabilitation, UCL Queen Square Institute of
Neurology, UK, 2Department of Neurology, Medical
University of Graz, Austria, 3Department of Neurology and
Division of Neuroradiology, Vascular and Interventional
Radiology, Department of Radiology, Medical University of
Graz, Austria, 4Institute for Medical Informatics, Statistics
and Documentation, Medical University of Graz, Austria,
5Stroke Research Centre, Department of Brain Repair &
Rehabilitation, UCL Queen Square Institute of Neurology,
UK

Background and aims: Patients with intracerebral
haemorrhage (ICH) may have an elevated risk of early
recurrent ICH, especially in cerebral amyloid angiopathy
(CAA), but few studies have systematically investigated
this phenomenon.

Methods: We investigated early recurrent ICH in
consecutive ICH survivors classified by baseline MRI;
patients with secondary causes of ICH other than small
vessel disease (SVD) were excluded. Probable CAA was
defined according to the Boston v2.0 criteria. Recurrent
ICH was determined using electronic health records and
confirmed by neuroimaging.

Results: Of 443 patients with ICH (mean age 67+13 years,
59% male, median follow-up period 5.7 years), 23.0% had
CAA, 36.7% mixed SVD, 23.6% arteriolosclerosis and
16.7% were cryptogenic. Of 59 patients with a recurrent
ICH, 21 (5%) had an early recurrent ICH within 90 days
(median occurrence after 40 days). Those patients
predominantly had CAA (17/21, arteriolosclerosis: 2, mixed
SVD: 2, p<0.001). The 90-day-risk of recurrent ICH in
patients with CAA was 12% (95% CI:7-20%), while the
one-year-risk was 16% (95% Cl:11-25%), i.e., an eight-fold
increased recurrence risk in the first three months. Early
recurrent ICH were frequently clustered in space; 13/17
(76%) were in the same or directly adjacent location as the
index ICH. Patients with CAA and early recurrence
frequently had both acute and previous leptomeningeal
haemorrhage (convexal subarachnoid haemorrhage, cortical
superficial siderosis).

Conclusion: Patients with ICH due to CAA have a high
early recurrence risk with evidence for spatial and temporal
clustering followed by quiescent periods; associations with
leptomeningeal haemorrhage suggest “activation” of
leptomeningeal disease as a possible explanation.
Disclosure: Nothing to disclose.
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Strict blood pressure control after
mechanical thrombectomy is associated
with neuronal loss and poor functional
outcome

M. Hahn , E. Hayani, S. Groschel, E. Steffen, S. Bittner,

E Zipp, K. Groschel, T. Uphaus

Department of Neurology, University Medical Center of the
Johannes Gutenberg University Mainz, Mainz, Germany

Background and aims: Mechanical thrombectomy (MT)
has become standard treatment in acute ischemic stroke due
to large vessel occlusion (LVO). However, optimal blood-
pressure (BP) management following successful
recanalization remains unclear. We aim to investigate the
association of strictly achieving BP targets of <160/90mmHg
with the extent of neuronal loss and functional outcome.
Methods: In patients prospectively enrolled in the
Gutenberg-Stroke Study (May 2018-November 2019), BP
was measured half-hourly for 24 hours following MT.
Based on achieving BP-target of <160/90mmHg, patients
were divided into ‘low-BP’ group (BP<160/90mmHg) or
‘high-BP” group (BP>160/90mmHg). Neuronal loss was
quantified by serum-based measurement of neurofilament
light chain (sNfL) after three days. BP-groups and
association of BP parameters with sNfL were investigated
by correlation analyses and multiple regression modelling.
Results: Of 253 enrolled patients (mean age 73.1+12.9
years, 53.4% female), 165 met inclusion criteria. 21.2%
(n=35) strictly achieved ‘low-BP’ target. ‘Low-BP’ was
associated with unfavorable functional outcome at 90 day
follow-up (aOR[95%CI]: 6.418[2.141-19.240], p=0.001)
and decreased health-related quality of life (mean EQ-5D-
index 0.449+0.283 versus 0.633+£0.312, p=0.009). sNfL
levels were increased in ‘low-BP’ patients (median[IQR]
239.7[168.4-303.4] versus 118.8[52.5-220.5]pg/ml
p=0.026). Hypotensive episodes were more frequent in the
‘low-BP’ group (57.1% versus 32.3%, p=0.007). SNfL level
could identify patients who had experienced hypotensive
episodes with high discriminative ability (AUC[95%CI]:
0.690[0.572-0.791], p=0.003)

Conclusion: Strict BP control (<160/90mmHg) within 24
hours following successful recanalization of LVO by MT is
associated with increased neuronal injury, displayed by
higher sNfL levels, and poorer functional outcome,
potentially indicating hypotension-induced neuronal loss
during post-MT phase.
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Disclosure: This work was supported by the Else Kroner-
Fresenius Stiftung (2018_EKMS.21) and grant SFB-
TR-128 to TU. FZ reports Research grants and/or
consultation funds from Biogen, Max Planck Society
(MPG), Ministry of Education and Research (BMBF),
Bristol-Meyers-Squibb, Celgene, German Research
Foundation (DFG), Hexal, Horizon, Janssen, Merck Serono,
Novartis, Progressive MS Alliance (PMSA), Roche, Sanofi
Genzyme, Sandoz. KG reports personal fees and non-
financial support from Bayer AG, Boehringer Ingelheim,
Bristol-Myers Squibb, Daiichi Sankyo and Pfizer, outside
the submitted work. MH reports personal fees from Bristol-
Myers Squibb, outside the submitted work. SB reports
personal fees from Biogen ldec, Bristol Meyer Squibbs,
Merck Healthcare, Novartis, Roche, Sanofi Genzyme and
TEVA, outside the submitted work. TU reports personal
fees from Merck Serono and Pfizer, outside the submitted
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Child neurology/developmental
neurology

EPR-028

Modern principles of diagnostics of
cerebral disorders in children and
adolescents with sugar type 1 diabetes

D. Alidzhanova

Department of Neurology, Pediatric Neurology and Medical
Genetics, Tashkent Pediatric Medical Institute, Tashkent,
Uzbekistan

Background and aims: Diabetes mellitus (DM) is
considered one of the most urgent health problems, as it
seems to be the cause of many complications of various
organs and systems. On the part of the brain in DM,
complications in the form of cognitive impairment are
20-70% more than in healthy people.

Methods: We examined 33 patients with diabetes mellitus
aged 7-18 and 23 healthy children matched by sex and age.
The activities carried out included the collection of
anamnestic data, neuropsychological testing, the study of
memory and attention functions, the state of the autonomic
nervous system was assessed, and neurospecific proteins
were determined to identify early markers of cognitive
impairment, protein S100 and neuron-specific enolase
(NSE).

Results: Despite the presence of optimal and suboptimal
metabolic control of the pathology under study, all the
examined children and adolescents with type 1 DM,
according to the examinations, were found to have clinical
manifestations of cerebral disorders: small-focal
neurological symptoms, autonomic dysfunction, cephalgic
and asthenic syndromes, as well as high incidence of
cognitive dysfunctions, which are the main brain disorders
in type 1 diabetes in children.

Conclusion: The results of neuropsychological testing
showed a rather high incidence of cognitive disorders in
children with diabetes, this fact is confirmed by an increased
content of S-100 and NSE proteins in the blood serum. In
addition, an increase in creatine and creatine phosphate, as
well as a change in their ratios in hippocampal cells,
demonstrates an increase in intracellular metabolism.
Disclosure: There is no conflict of interest.

EPR-029

Motor outcome of spinal muscular
atrophy pediatric patients treated with
nusinersen in COVID-19 times

M. Toghen!, O. Vladacenco?, F. Rotaru?, C. Hrenciuc?,

D. Epure?, R. Teleanu?

1Dr. Victor Gomoiu Children’s Clinical Hospital, Bucharest,

Romania, 2University of Amsterdam, Amsterdam, The
Netherlands

Background and aims: Nusinersen is the first
oligonucleotide-based therapy approved for treating SMA
of all types and has been available in Romania since 2018.
The COVID-19 pandemic represents an ongoing challenge
and the aim of our study was to evaluate the motor outcome
of SMA patients during the COVID-19 pandemic.
Methods: All the patients aged 0-18 who received
intrathecal nusinersen therapy for at least 15 months in our
clinic were included in our study (19 patients). We have
neurologically examined the patients and motor function
was assessed using standardized clinical scales, including
Hammersmith Functional Motor Scale - Expanded
(HFMSE), which was the most widely used among our
patient group. We categorized the patients relative to the
COVID-19 pandemic timeline in Romania. We noted the
functional scores obtained at each of the injections
administered and analysed the data to find out whether the
restrictions imposed by the pandemic influenced the results
of the functional scores.

Results: HFMSE showed a statistically relevant tendancy
to increase even during the pandemic. Internationally
speaking, there were centers where nusinersen
administration needed to be delayed due to the COVID-19
pandemic. In our center, all the patients received the
nusinersen injection in a timely manner.

Conclusion: The access to gene-modifying therapy has
dramatically changed the course of the disease in SMA
patients, which otherwise had a natural evolution towards
motor decline. The fact that the treatment was administered
without delay influenced the positive motor outcome of the
patients despite of the challenge represented by the
pandemic.

Disclosure: Nothing to disclose.

EPR-030

Paramagnetic rim and core sign lesions in
pediatric multiple sclerosis patients

M. Margoni?, P. Preziosa?, L. Storelli, M. Gueye?,

L. Moiola® M. Filippi®, M. Rocca?

INeuroimaging Research Unit, Division of Neuroscience,
Neurology Unit, and Neurorehabilitation Unit, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 2Neuroimaging
Research Unit, Division of Neuroscience, Neurology Unit,
IRCCS San Raffaele Scientific Institute, and Vita-Salute San
Raffaele University, Milan, Italy, 3Neuroimaging Research
Unit, Division of Neuroscience, IRCCS San Raffaele
Scientific Institute, Milan, Italy, “Neuroimaging Research
Unit, Division of Neuroscience, and Neurology Unit, IRCCS
San Raffaele Scientific Institute, Milan, Italy, SNeurology
Unit, IRCCS San Raffaele Scientific Institute, Milan, Italy,
6Neuroimaging 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
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Background and aims: Paramagnetic rim lesions (PRL)
are considered relatively specific for multiple sclerosis
(MS), are present across all adult MS phenotypes and
predict a more severe disease evolution. Conversely, core
sign lesions have been observed at the earliest phases of
adult MS, tended to shrink over a 3-year period follow-up,
and only a minority of them evolved in PRLs. Given the
relevant diagnostic and prognostic implications of PRLs
and core sign white matter lesions (WML) in MS, we
explored their prevalence in pediatric MS patients.
Methods: Using a 3.0 T MRI, a three-dimensional (3D)
T1- weighted turbo field echo, 3D T2 fluid-attenuated
inversion recovery and 3D SWI with magnitude and phase
images. On phase images, two reviewers independently
assessed PRLs, defined as a complete/incomplete rim of
hypointense signal, and core sign WML, defined as
paramagnetic hypointense core.

Results: Of 1256 WMLs, 1058 WMLs (84%) were assessed
for SWI hypointensity; 198 WMLs were excluded because
of size (<3 mm) or poor visibility. Twenty-seven (2.6%)
PRLs and 185 (17.5%) core sign WMLs were identified.
Ten pediatric MS patients (77%) had >1 PRL and all
patients had >1 core sign WMLs. The median numbers of
PRLs and core sign WMLSs per patient were 1 (range=0-8)
and 5 (range=1-43).

Conclusion: Our findings suggest that SWI sequence can
be useful to characterize WMLs having acute or chronic
inflammation and demyelination also in pediatric MS
patients. Future longitudinal studies are needed to shed light
on the diagnostic and prognostic values of these lesions in
this peculiar population.

Disclosure: The authors have nothing to disclose.

EPR-031

KIF1A-dependent disorders in a group of
first Polish patients

. Paprocka!, A. Jezela-Stanek?, R. Smigiel3, A. Walczak?,
H. Mierzewska®, A. Gutkowska-Kazmierczak®, R. Ploski?,
E. Emich-Widera?, B. Steinborn’
1Department of Pediatric Neurology, Medical University of
Silesia, Katowice, Poland, 2Department of Genetics and
Clinical Immunology, National Institute of Tuberculosis and
Lung Diseases, Warsaw, Poland, 3Department of Family and
Pediatric Nursing, Wroclaw Medical University, Wroclaw,
Poland, “Department of Medical Genetics, Warsaw Medical
University, Warsaw, Poland, SDepartment of Child and
Adolescent Neurology, Institute of Mother and Child,
Warsaw, Poland, éDepartment of Medical Genetics, Institute
of Mother and Child, Warsaw, Poland, "Department of
Developmental Neurology, Poznan University of Medical
Sciences, Poznan, Poland

Background and aims: KIF1A (Kinesin family member
1A)- related disorders encompass a variety of diseases.
KIF1A variants are responsible for autosomal recessive and
dominant spastic paraplegia 30 (SPG, OMIM610357),
autosomal recessive hereditary sensory and autonomic
neuropathy type 2 (HSN2C, OMIM614213), autosomal
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dominant neurodegeneration and spasticity with or without
cerebellar atrophy or cortical visual impairment (NESCAV
syndrome) formerly named mental retardation type 9
(MRD9) (OMIM614255).

Methods: The authors present first nine Polish patients with
confirmed heterozygous pathogenic and potentially
pathogenic KIF1A variants. All the patients were of
Caucasian origin. A consanguineous background was
absent. Female to male ratio=1,25).

Results: Exome sequencing identified seven different de
novo variants and one variant which occurred to be inherited
from mosaic parent (paternal origin) from 9 independent
patients. Every variant found in our patients causes change
of one aminoacid (missense type). Among 9 patients one
variant, previously described, was detected in two patients:
€.815A>G, p.(Asn272Ser). Remain 7 variants include 4
already reported: (c.38G>A, p.(Argl3His; c.646C>T, p.
(Arg216Cys); €.946C>T, p.(Arg316Trp); c.296C>T, p.
(Thr99Met) and 3 novel variants: c¢.442G>A, p.
(Glu148Lys); ¢.609G>C, p.(Arg203Ser); ¢.218T>G, p.
(Val73Gly). Only one ¢.442G>A has ClinVar annotation as
likely pathogenic, two other seems to be variants of
uncertain significance, although they are predicted in silco
to be probably pathogenic. All three novel variants are
located within highly conserved regions of the kinesin
motor domain.

Conclusion: Analyzing the clinical symptoms of our
patients, we have noticed that the phenotypic variation of
KIF1IA mutations is much broader than previously
described.

Disclosure: Nothing to disclose.

EPR-032

Quindecim, a Phase Il, double-blind,
randomized, placebo-controlled trial of
basmisanil in children with Dup15q
syndrome

E. Suter!, M. Tichy?, Z. Michalak?, J. Hipp?, A. Mecke?,
E. Davies?, S. Sedhom?, N. Milani Muelhardt?,

M. Hernandez?, C. Goeldner?

1Roche Pharma Research and Early Development,
Neuroscience and Rare Diseases, Roche Innovation Center
Basel, Switzerland, 2Roche Pharma Development, Data
Sciences, Roche, Basel, Switzerland

Background and aims: Dup15q Syndrome is a rare genetic
neurodevelopmental disorder with an incidence of
~1:14,000 caused by copy number gains of 15q11-13,
which includes three GABA-A receptor subunit genes
(GABRA5,GABRB3,GABRG3) and UBE3A, among
others. We present a pioneering study (NCT05307679)
testing the hypothesis that decreasing GABA-A a5 subunit-
containing receptor signaling can improve adaptive
behavior in Dup15qg Syndrome.

Methods: A translational gEEG biomarker of GABA-A
receptor function was developed to enable assessment of
pharmacodynamic effects on GABA-A related disease
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pathology. Clinical experts, patient advocacy groups and a
patient council of Dupl5q Syndrome caregivers were
consulted to best target and incorporate the needs of
patients.

Results: In the Quindecim global phase Il, randomized,
double-blind, placebo-controlled study, approximately 90
children with Dup15q syndrome, ages 2 to 11 years, will be
treated for 52 weeks with basmisanil, a GABA-AadS5
negative allosteric modulator. Due to the lack of longitudinal
natural history data in this rare disorder, a placebo arm
remains essential. The primary efficacy endpoint is the
Vineland-3 adaptive behavior composite after one year of
treatment. In addition, an interim analysis based on a
GABA-Arelated gEEG biomarker in the first 30 participants
will provide an early assessment of basmisanil effects on
abnormal EEG/GABA-A signaling.

Conclusion: In the rare disease Dupl5q Syndrome, with
limited trial and natural history experience, this placebo-
controlled Phase 2 study innovates beyond investigation of
clinical safety and efficacy. By employing a physiological
biomarker of disease pathologic processes, Quindecim will
enable both timely decision making and potential future
studies in Dup15q Syndrome.

Disclosure: The authors are employed by Roche. This study
(NCT05307679) is sponsored by Roche.

EPR-033

Hearing stimulation is important to
hearing loss children before auditory
sensitivity period: A graph theory analysis
. Zhuang?, W. Kang?, G. Zhang?, B. Wu!, W. Zheng!
1Department of Radiology, The Second Affiliated Hospital,
Shantou University Medical College, Shantou, China,
2Department of Otolaryngology, The Second Affiliated
Hospital, Shantou University Medical College, Shantou,
China

Background and aims: Sensorineural hearing loss (SNHL)
has far-reaching, lifelong consequences for children and
their families. However, children receiving cochlear
implants at a younger age have faster and more age-
appropriate development than those who received implants
later. Considering the auditory system is still developing
sensitively between the ages of 2-4, a graph theory analysis
on SNHL children grouped by the auditory sensitivity
period is aiming to provide an imaging foundation for the
pathophysiological mechanisms related to ages. We
hypothesize that older SNHL children show more white
matter structural network alterations than the younger ones.
Methods: We gather diffusion tensor imaging data from 95
SNHL children and 50 control children. Depending on their
ages, all participants were split into Group A (12 to 47
months) and Group B (48 to 120 months). We Create a
structured brain network for graph theory analysis and
analyze the topological properties.

Results: Group A only experienced a slight decrease in
nodal topological parameters while no difference was found
in the Global topological parameters or structural
connections. Conversely, Group B showed obvious
topological alterations of the structural network, reflected in
the decrease in the global efficiency of the whole brain, the
randomization of the small world attribute, and the decrease
in connectivity between key brain regions. Most of the brain
regions mentioned in this experiment are associated with
higher-order cognitive functions.

Figure 1. Nodal topological parameters : Decreased models are
represented in blue. Fig A&B: Middle temporal gyrus(MTG.L) in
NodalLocalEfficiency and Supplementary motor area (SMA.L) in
BetweennessCentrality of Group A decrease. Fig C: Supplementary
motor

Figure 2. Global topological parameters: Eg in NetworkEfficiency
represents global efficiency decrease.. All of the Small-world attribute
increase except Cp in Group B.

Figure 3. Structural connection : In Group B, we found that 6 nodes
constituted 6 connections lower than those in the normal group, and
there were no elevated brain area connections.
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Conclusion: Children with SNHL should introduce hearing
stimulation as early as possible before the sensitive period
of hearing development to avoid malformed brain
remodelling.

Disclosure: This study was funded by the Joint Research
Fund for Enterprise and basic and applied basic research
Programs of Guangdong Province of China (NO.
2021A1515 220112) and the Special Funds of the
Department of Science and Technology of Guangdong
Province (NO. 2020ST102).
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Cognitive neurology/neuropsychology
EPR-034

The Consciousness ‘Hubs’: a study in
stroke patients

A. Antonioni', G. Susca?, E. Raho?, V. Tugnoli?,

D. Gragnaniello®, M. Pugliatti!

1Department of Neuroscience and Rehabilitation, University
of Ferrara, Ferrara, Italy, 2Department of Medicine,
University of Perugia, Perugia, Italy, 3Department of
Neuroscience and Rehabilitation, S. Anna University
Hospital, Ferrara, Italy

Background and aims: Despite extensive research, the
neurophysiological mechanisms of Consciousness are still
largely unknown. Presumably, some brain regions are
involved in its genesis, such as the posterior cingulate
cortex, the precuneus and, in particular, the thalamus and
the claustrum. Of note, subcortical areas seem to be the
most relevant, but their precise contribution has not yet
been defined.

Methods: In this case-control study, we investigated
possible correlations between stroke-induced lesions in
specific brain regions and alterations in self-awareness,
subjectively perceived or assessed by means of
neuropsychological tests, i.e. the Mindful Attention
Awareness Scale (MAAS). Our initial hypothesis was that
alterations in subcortical regions were the most implicated
in causing these alterations. Patients with first brain stroke
and Mini Mental State Examination >27 admitted to our
University Hospital were recruited. Cases were identified
on the basis of subjective and/or objective alterations in
self-awareness (MAAS < 45), whereas the controls had no
alterations in self-awareness.

Results: 31 cases and 23 controls were enrolled. The study
of the relationship between mean MAAS score and brain
lesion sites showed a significant difference for diencephalic
lesions (i.e., the thalamus) (p=0.002), which was maintained
even after correction for age, education and cerebrovascular
risk factors. Correlations between alterations in self-
awareness and lesions in other brain regions were not
significant.

Conclusion: Despite the small sample size and low
specificity of neuropsychological tests in an acute setting,
consistent with our initial hypotheses, self-awareness was
mainly reduced in patients with lesions in sub-cortical sites
(in particular, the thalamus), critically involved in its
genesis.

Disclosure: No disclosures.

EPR-035

Time perception in stroke: a case-control
study

A. Antonioni!, G. Mioni?, M. Capizzi?, E. Raho?,

A. Gozzil, C. Garuti4, N. Cotta Ramusino?!, A. Campion?,
P. Antenuccil, G. Barbella?, E. Casadei®, V. Lissandron®,
A. Pelizzari’, S. Stefanelli’, C. Azzini’, A. De Vito’,

V. Tugnoli’, D. Gragnaniello’, M. Pugliatti!

1Department of Neuroscience and Rehabilitation, University
of Ferrara, Ferrara, Italy, 2Department of General
Psychology, University of Padua, Padua, Italy, 3Department
of Experimental Psychology, University of Granada,
Granada, Spain, “Department of Medical and Surgical
Sciences for Mothers, Children and Adults, Post Graduate
School of Pediatrics, University of Modena and Reggio
Emilia, Modena, Italy, 5Training Course in General
Medicine, AUSL Romagna, Ravenna, ltaly, 8School of
Medicine and Surgery, University of Ferrara, Ferrara, Italy,
"Department of Neuroscience and Rehabilitation, S. Anna
University Hospital, Ferrara, Italy

Background and aims: Time perception is crucial in
everyday life, but its neurophysiological mechanisms are
still largely unknown. Several studies suggested an
involvement of the cerebellum and basal ganglia, with
different roles depending on the considered time interval.
We studied the functional consequences of injuries in these
areas caused by brain stroke.

Methods: 19 stroke patients and 28 healthy controls were
included. Four tasks were administered, two (A-B) for
explicit time (participants were explicitly informed to
process temporal information) and two (C-D) for implicit
time processing (participants were not explicitly asked to
process time). All participants also underwent a
neuropsychological evaluation.

Results: ¢ Time bisection (A): cerebellar patients were
more variable than controls (p=.042); ¢ Finger tapping (B):
with free intervals, healthy older adults were slower than all
patients (p=.005), but less variable than cerebellar ones
(p=.015); also at fixed intervals of 1 second, older adults
were less variable than patients (p=.009); « Rhythmic task
(C): participants were faster when the target was preceded
by a regular compared to irregular rhythm (p=.001);
Temporal orienting (D): participants were faster when the
cue predicted the target and when the time interval was long
(foreperiod effect). Moreover, patients were faster for long
time intervals, while controls did not present a foreperiod
effect (p=.001). Eventually, healthy older adults and basal
ganglia patients used the cue to predict the target (p=.008).
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Table 1: demographic characteristics and neuropsychological
assessments of participants

Conclusion: Patients were more variable in explicit tasks
and as accurate as controls in implicit timing, supporting the
different involvement of the cerebellum and basal ganglia
in the explicit time processing.

Disclosure: No disclosures.
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Functional and structural MRI changes
associated with cognitive worsening in
multiple sclerosis: a 3-year study

M. Azzimonti?, P. Preziosa?, P. Valsasina?3, E. Pagani?,

O. Marchesi?, N. Tedone?, C. Vizzino3, M. Rocca?,

M. Filippi*

INeuroimaging Research Unit, Division of Neuroscience, and
Neurology Unit, IRCCS San Raffaele Scientific Institute,
Milan, Italy, 2Neuroimaging Research Unit, Division of
Neuroscience, and Neurology Unit, IRCCS San Raffaele
Scientific Institute, and Vita-Salute San Raffaele University,
Milan, Italy, 3Neuroimaging Research Unit, Division of
Neuroscience, IRCCS San Raffaele Scientific Institute,
Milan, Italy, “Neuroimaging 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: Heterogeneous processes may
contribute to cognitive impairment in multiple sclerosis
(MS). We applied a multiparametric MRI approach to
identify mechanisms associated with cognitive worsening
in MS.

Methods: Brain dual-echo, 3D T1-weighted, diffusion-
weighted imaging, and resting state (RS) functional MRI
scans were acquired at baseline and after median follow up
of 3.4 years in 35 MS patients and 22 healthy controls (HC).
Associations between cognitive worsening and longitudinal
changes in T2-hyperintense lesion location, WM
microstructural damage, gray matter (GM) atrophy and RS
functional connectivity (FC) were explored.

Results: Fifteen (43%) MS patients were cognitively
impaired at baseline and 10 (29%) deteriorated at follow-
up. At baseline, compared to HC, MS patients showed
widespread WM damage and GM atrophy, and decreased
RS FC in some clusters of executive control (ECN) and
working memory networks (WMN). At follow-up,
annualized volume loss of caudate nucleus was significantly
higher in MS patients with vs without cognitive deterioration
(-1.2% vs -0.2%, p<0.05). Compared to stable MS patients,
worsened patients showed decreased RS FC in right
hippocampus of right WMN and in right insula of default
mode network. In the opposite comparison, increased RS
FC in left insula of ECN was found.

Conclusion: While cognitively-stable MS patients showed
increased RS FC in left insula, possibly reflecting a
compensatory mechanism, cognitive deterioration in MS
patients was associated with decreased RS FC in several
functional brain networks. In MS patients already
characterized by structural damage, cognitive deterioration
might be secondary to functional network collapse.
Disclosure: This study received no financial support.
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Age of onset effect on cognitive disability
progression in multiple sclerosis patients

E. De Meol, E. Portaccio?, A. Giorgio®, L. Ruano?,

B. Goretti2, C. Niccolai?, E Patti®, C. Chisari®, P. Gallo®,

P. Grossi’, A. Ghezzi®, M. Roscio®, F. Mattioli®,

C. Stampatori®, M. Simone!?, R. Viterbo??, N. De Stefano3,
M. Inglese!, M. Filippi*?, M. Amato?

tUniversity College of London, London, UK, 2Universita
degli Studi di Firenze, Florence, Italy, Universita degli studi
di Siena, Siena, Italy, “EPIUnit, Instituto de Salude Publica
de Universidade do Porto, Porto, Portugal, SUniversita degli
studi di Catania, Catania, Italy, SUniversita di Padova,
Padova, Italy, 7ASST Crema, Neuroimmunology Center,
Cardiocerebrovascular, Crema, Italy, 8Gallarate Hospital,
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Unit, Brescia, Italy, 1°Universita Aldo Moro di Bari, Bari,
Italy, “Universita di Genova, Genoa, Italy, 2Universita Vita-
Salute San Raffaele, Milan, Italy

Background and aims: Multiple sclerosis (MS) onset
typically occurs in young adulthood. However, there is a
minority of pediatric- (i.e. before age 18 years) and late-
onset (i.e. after age 50 years) patients, who might experience
faster cognitive decline, according to recent evidence. Our
aim was to explore the progression pattern of cognitive
decline in pediatric-, adult-, and late-onset MS patients.
Methods: From a cross-sectional cohort of 1243 MS
patients evaluated with Rao’s Brief Repeatable Battery and
Stroop Color Word Test, we identified 134 pediatric-, 1056
adult- and 53 elderly-onset patients. By using the Subtype
and Stage Inference (SuStaln) unsupervised machine
learning algorithm.

Results: In all three groups, cognitive decline started — on
average — from impairment in semantic fluency. This was
followed by verbal memory impairment in adult- and
elderly-onset patients, and by executive function impairment
in pediatric-onset patients. The temporal sequence of
impairment in the remaining domains was, from earlier to
later: for adult-onset, attention, information processing
speed (IPS), executive functions, visuo-spatial memory; for
pediatric-onset, attention, verbal memory, IPS, visuo-spatial
memory; for late-onset, IPS, attention, executive functions,
visuo-spatial memory.

Figure 1. Summary of cognitive impairment progression over time in
the pediatric, adult and late onset multiple sclerosis patients

Conclusion: By applying a machine learning algorithm on
neuropsychological data, we identified a different effect of
MS on brain function based on age at onset, possibly due to
modifications induced by brain (and immune system)
development and ageing. Our results underscore the need of
targeted rehabilitation strategies, taking into account age at
onset.

Disclosure: The authors have no competing interests related
to the present manuscript.

EPR-038

Evaluation of the diagnostic quality of
Alzheimer’s disease after including the
amyloid-p 42/40 ratio as a biomarker

C. Lépez Mesal, J. Romero Fabregal,

M. Iglesias Espinosa?, R. Vilchez Carrillo?,

C. Carnero Pardo?, I. Carrera Muioz!

1Department of Neurology, Virgen de las Nieves Hospital,
Granada, Spain, 2Department of Neurology, Torrecardenas
Hospital, Almeria, Spain, 3Fidyan Neurocenter, Granada,
Spain

Background and aims: Following the NIA-AA 2018
recommendations for the diagnosis of Alzheimer’s disease
(AD) with biomarkers in living persons, we aimed to apply
the ATN classification and evaluate the improvement in
diagnostic quality of AD in our center after including the
amyloid-f 42/40 ratio in cerebrospinal fluid (CSF) as a
diagnostic biomarker.

Methods: We included 193 patients from our department of
cognition and behavior neurology who had baseline CSF
with AD biomarkers, collected between July 2019 and July
2022. We compared the final diagnostic classification with
and without including amyloid-f 42/40 ratio.

Results: The mean age was 68,3 + 6,8 years old, with 113
(58,5%) women. 51 patients (26,4%) meet the NIA-AA
2018 criteria for AD (A+T+), with low of both $-42 and AP
42/40 ratio; 62 patients (32,1%) would meet criteria for
Suspected Non-Alzheimer’s Pathology (SNAP) (A-T+)
using AB-42 as the only biomarker for amyloid deposit, but
after including AP 42/40 ratio, only 13 patients (6,7%) meet
criteria for SNAP (A-T+); 80 patients (41,4%) had normal
AD biomarkers (A-T-). Using both, AR 42 and AP 42/40
ratio, AD diagnosis increased by 25,3% (p<0.0001) in our
sample.

Conclusion: 25,3% of the patients in our cohort obtained a
diagnosis of biologically defined AD after incorporate Af
42/40 ratio, what it means an improvement in diagnostic
quality of AD.

Disclosure: All authors declare that they have no conflicts
of interest.
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Time-varying hippocampal functional
connectivity is associated with cognitive
performance in multiple sclerosis patients
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INeuroimaging Research Unit, Division of Neuroscience,
Neurology Unit, and Neurorehabilitation Unit, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 2Neuroimaging
Research Unit, Division of Neuroscience, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 3Neuroimaging
Research Unit, Division of Neuroscience, Neurology Unit,
IRCCS San Raffaele Scientific Institute, and Vita-Salute San
Raffaele University, Milan, Italy, “Neuroimaging Research
Unit, Division of Neuroscience, Neurology Unit,
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Raffaele University, Milan, Italy

Background and aims: The hippocampus has a key role in
cognition. Here, we explored hippocampal static (sFC) and
time-varying functional connectivity (TVFC) and assessed
their association with cognition in multiple sclerosis (MS).
Methods: Neuropsychological and 3T structural/functional
MRI assessments were performed in 108 MS patients and
63 healthy controls (HC). Sliding-window correlation
analysis using the left (L) and right (R) hippocampus as
seed regions assessed TVFC, quantified by the standard
deviation of connectivity across windows. Mean
connectivity indicated sFC.

Results: MS patients had decreased sFC/TVFC vs HC
between L hippocampus and temporo-parietal regions.
Conversely, they had increased sFC between bilateral
hippocampus and thalamus, precuneus and superior frontal
cortex (SFC), as well as increased TVFC between bilateral
hippocampus and occipital, sensorimotor, orbitofrontal and
temporal cortices. In MS patients, better global cognition
correlated with higher TVFC between L hippocampus and
L pre-/post-central gyri (r=0.21-0.28; p=0.04-0.006). Better
verbal memory correlated with higher TVFC between L
hippocampus and L precentral gyrus (r=0.21, p=0.03), and
better visuospatial memory correlated with higher TVFC
between bilateral hippocampus and L cuneus, pre-/post-
central and temporal cortices (r=0.19-0.23, p=0.02-0.04).
Better information processing speed correlated with higher
TVFC between L hippocampus and L postcentral gyrus
(r=0.21, p=0.03), while better attention correlated with
higher TVFC between L hippocampus and L temporal
cortex (r=0.24, p=0.01). Finally, better information
processing speed/attention correlated with higher sFC
between R hippocampus and L SFC (r=0.21/0.20,
p=0.03/0.05, respectively).

Conclusion: Increased hippocampal connectivity
contributed to explain better cognition in MS, with peculiar
association between higher hippocampal TVFC and better
memory scores.

Disclosure: This study received no funding.
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EPR-040

A regional FDG-PET approach to identify
sub-threshold bvFTD in subjects with
isolated apathy.

M. Pardini!, M. Losa?, L. Argenti?, L. Lombardo?,

A. Donnaquio?, B. Orso?, D. Arnaldi?, N. Girtler?,

A. Brugnolo?, F. Massa?, A. Uccellit, S. Morbelli!

1IRCCS Policlinico S. Martino, Genoa, Italy, 2University of
Genoa, Genoa, Italy

Background and aims: As subtle behavioral deficits are a
common presentation of behavioral variant frontotemporal
dementia (bvFTD), we decided to evaluate if FDGPET
findings, using a region of interest approach (ROI) could
identify among subjects with isolated apathy those that will
progress to develop bvFTD.

Methods: Inclusion criteria: (i) development of significant
apathy confirmed at the neuropsychiatric inventory, (ii) lack
at baseline of other behavioral symptomatology, (iii)
insufficient clinical features at baseline to fulfill bvFTD
criteria (iv) availability of a FDGPET brain scan and clinical
follow-up of at least 18 months. Normalized regional
metabolism, expressed in z-scores based on a group of 24
age-matched controls, was computed for the following
ROIls: dorsolateral PFC ventromedial PFC, orbitofrontal
cortex, temporal pole and basal ganglia. The anterior
cingulate was not assessed given its association with apathy.
Results: 32 subjects with isolated apathy were included. At
baseline none of these subjects fulfilled the possible bvFTD
diagnostic criteria, while at the end of the follow-up 18
subjects were diagnosed with a possible FTD. There were
no significant differences between FTD-converters and
non-converters in cognition at baseline. Regarding regional
metabolism, the number of ROIs with a z-score lower than
-1.5, was significantly different between the two groups
(chi-square p=0.006).

Conclusion: in subjects with isolated apathy the assessment
of FDG signal as assessed with a ROI approach, is able to
point towards those patients who will convert to possible
bvFTD before the clinical progression of symptoms. A
regional FDGPET approach to identify sub-threshold
bvFTD in subjects with isolated apathy.

Disclosure: Nothing to disclose.
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Disability impact on sexual dysfunction
relies on iliness perception: a multicenter
study in multiple sclerosis

M. Petraccal, C. Scandurra?, L. Rosa3, A. Carotenuto?,

M. Moccia4, S. Arena®, A. Ianniello®, A. Nozzolillo’,
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V. Brescia Morra?, R. Lanzillo?
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Naples, Italy, 3Department of Public Health, University of
Naples Federico 11, Italy, “Department of Molecular
Medicine and Medical Biotechnology, University of Naples
Federico II, Italy; MS Unit, Federico Il University Hospital,
Naples, Italy, SDepartment “G.F. Ingrassia”, MS Center,
University of Catania, Catania, Italy, ®MS Center, S. Andrea
Hospital, Sapienza University of Rome, Rome, Italy,
"Multiple Sclerosis Center, Neurology Unit, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 8San Luigi Gonzaga
Academic Hospital, Orbassano, Italy, °®Department of
Advanced Medical and Surgical Sciences, University of
Campania “Luigi Vanvitelli”’, Naples, Italy, 1°S. Filippo Neri
Hospital, Rome, Italy, “Intradepartmental Program of
Clinical Psychology, Federico Il University Hospital,
Naples, Italy, 2Department of Neurosciences, Reproductive
Sciences, and Dentistry, University of Naples Federico II,
Naples, Italy; Intradepartmental Program of Clinical
Psychology, Federico Il University Hospital, Naples, Italy,
13Centro Sclerosi Multipla, ASST Spedali Civili di Brescia,
Ospedale di Montichiari, Brescia, Italy, 1“Multiple Sclerosis
Center, Neurology Unit, IRCCS San Raffaele Scientific
Institute, Milan, Italy; Vita-Salute San Raffaele University,
Milan, Italy, 1°MS Center, San Pietro Hospital
Fatebenefratelli, Rome, Italy, *Department of Human
Neurosciences, Sapienza University, Rome, Italy

Background and aims: Sexual dysfunction (SD) is a
common but under-explored issue in people with multiple
sclerosis (pwMS). Here, we assessed how disease severity,
illness perception, and depressive symptoms relate to SD in
pwMS.

Methods: In this multicenter Italian study, 1,010 pwMS
(336 M; 40.57+10.61 years) responded to an online survey.
Illness perceptions was assessed with the Brief Iliness
Perception Questionnaire, depressive symptoms with the
Neuro-QoL and SD with the MS Intimacy and Sexuality
Questionnaire. Data about disease severity (global disability
measured with the Expanded Disability Status Scale) were
provided by each participating center. A model considering
negative illness perception and depressive symptoms as
serial mediators of the relationship between disease severity
and SD was built in SPSS PROCESS Macro with bias-
corrected bootstrapping (5,000 samples) (Fig.1).

Results: Disease severity did not exert a direct effect on SD
(B =0.450; 95%CI =—0.158, 1.058). The first indirect path
(disease severity—illness perception—SD) was significant
(B = 0.315; 95%CI = 0.039, 0.590). The second indirect
path (disease severity—depressive symptoms—SD) was
not significant (f = —0.030; 95%CI = —0.116, 0.042). The
third indirect path (disease severity—illness
perception—depressive symptoms—SD) was significant (8
= 0.182; 95%CI = 0.074, 0.309) (Fig.2). These results
suggest that higher disease severity, rather than exerting a
direct effect on SD, increases its magnitude by enhancing
negative illness perception, that, in turn, affects SD both
directly and through depressive symptoms.

Figure 2. The mediated effects of illness perception and depressive
symptoms on the relationship between disease severity and sexual
dysfunction. *p<0.05 **p<0.01 ***p<0.001

Conclusion: Modulating the effect of illness perception by
favoring adaptive coping strategies might represent a valid
approach to mitigate SD symptoms in MS.

Disclosure: The Authors have no relationships/activities/
interests related to the manuscript.
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Topography of real space navigation
deficits in focal epilepsy

F. Schoeberl}, D. Grabova?, E. Kaufmanns3, J. Rémi3,

C. Vollmar?, E. Wlasich3, A. Danek3, C. Pradhan?,

A. Zwergal!

1Department of Neurology & German Center for Vertigo and
Balance Disorders (DSGZ), University Hospital, LMU
Munich, Germany, 2German Center for Vertigo and Balance
Disorders (DSGZ), University Hospital, LMU Munich,
Germany, 3Department of Neurology, University Hospital,
LMU Munich, Germany

Background and aims: Spatial navigation requires a
complex brain network with the hippocampus being one of
the main hubs. However, it remains unclear, how the
topography and laterality of focal brain dysfunction affects
navigation performance and strategy in real space. The
objective of this study was to examine the specific effects
of lateralized hippocampal against extrahippocampal
dysfunction in patients with focal epilepsy on route planning
and target finding in a real space navigation paradigm.
Methods: 16 patients with right-sided mesial temporal lobe
epilepsy (rTLE), 16 patients with left-sided mesial temporal
lobe epilepsy (ITLE), 15 patients with frontal lobe epilepsy
(FLE) and 24 healthy controls (HC) conducted a real space
navigation paradigm, which required recall of known and
recombination of so far unknown novel routes. Patients
wore a gaze-controlled head-fixed camera, which allowed
detailed post-hoc analysis of visual exploration behaviour
and navigation trajectories.

Results: TLE-patients (both rTLE and ITLE) performed
significantly worse than FLE-patients and HC on the entire
real space navigation paradigm (F=37.1; p<0.001). TLE-
patients exhibited particular deficits on creating and
recombining novel routes (F=43.3; p<0.001). Specifically,
rTLE-patients exhibited insufficient navigation trajectories
with significantly less usage of a possible short-cut routes
(F=5.5; p=0.003).

Conclusion: This study underpins the prominent role of the
right hippocampus for efficient goal-oriented allocentric
navigation in real environments in humans. Differential
navigation deficits may be considered as localizing and
lateralizing signs in focal epilepsies.

Disclosure: Nothing to disclose.
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EPR-044

Ketogenic Diet in resistant chronic
migraine with failure to anti-CGRP
monoclonal antibodies (KETOMIGRAINE)

L. Ahmad?, M. Allena?, C. Tassorelli3, G. Sances?,

G. Vaghi?, E. Guaschino?, N. Ghiotto?, R. De Icco?®,

M. Rondanelli4, FE. Mansueto®, G. Barrile5, M. Nichetti®,

A. Znaboni?, C. Demartini?, R. Greco?

IMultiple Sclerosis Center, IRCCS Mondino Foundation,
Pavia, Italy, 2Headache Science and Neurorehabilitation
Center, IRCCS Mondino Foundation, Pavia, Italy,
3Department of Brain and Behavioral Sciences, University of
Pavia, Pavia, Italy, “Department of Public Health,
Experimental and Forensic Medicine, University of Pavia,
Pavia, Italy, SEndocrinology and Nutrition Unit, Azienda di
Servizi alla Persona “Istituto Santa Margherita”, University
of Pavia, Pavia, Italy

Background and aims: Chronic Migraine (CM) is a
common and very disabling disorder. Prophylactic
treatments are used to reduce frequency and intensity of
headache; between them a prominent role is occupied by the
innovative and effective monoclonal antibodies targeting
CGRP pathway (mABs). Unfortunately, 30-40% of chronic
migraineurs do not improve with mABs. The development
of new therapeutical approaches, also non-pharmacological,
is essential. In this pilot study, we propose Ketogenic Diet
(KD) as an additional treatment option for resistant CM
who also failed mABs (KETOMIGRAINE).

Methods: The study foresees the enrollment of 20 subjects
with resistant CM, without a clinical improvement after
mADbs, followed at IRCCS Mondino Foundation of Pavia
(ltaly). Subjects are prescribed a KD lasting 3 months,
followed by a transitional diet (TD) and a follow-up period.
Twelve patients have been enrolled in the study, and five
subjects completed KD phase. They will be the focus of the
interim analyses.

Results: Monthly migraine days, average pain intensity,
disability and total pain burden significantly decreased
during KD phase when compared to baseline (p<0.05 for all
comparison). Headache days, symptomatic intake, impact
of headache and quality of life showed a trend toward
reduction during the KD phase, but did not reach the
statistical significance.

Comparison between average values of the main headache features at
baseline and at the end of KD

Conclusion: KD seems a promising alternative/
complementary therapeutic option for highly disabled CM
patients who did not respond to mABs. From the interim
analyses of our data, we obtained encouraging results that
need further validation in a larger cohort of patients.
Disclosure: I have no disclosure to declare.
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Real-world effectiveness & safety of
fremanezumab in migraine: 3rd interim
analysis of the pan-European PEARL
study
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1st School of Medicine, Charles University, Prague, Czech
Republic, 1°Private Practice, Oslo Headache Centre, Oslo,
Norway, “Centro de Estudos Egas Moniz, Faculty of
Medicine, University of Lisbon, Lisbon, Portugal, 2Faculty
of Medicine and Health Technology, University of Tampere,
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Background and aims: PEARL (EUPAS35111) is an
observational, prospective, Phase IV study of fremanezumab
effectiveness and safety for episodic and chronic migraine
(EM, CM) prevention. This third interim analysis was
conducted when all patients had completed >6 months of
treatment.

Methods: Participants are adults with EM or CM receiving
fremanezumab treatment for migraine prevention, who
maintain a daily headache diary prior to and throughout the
24-month observational period. Primary endpoint:
proportion of patients with >50% reduction in monthly
migraine days (MMD) during the 6 months post-
fremanezumab initiation. Secondary endpoints: mean
change from baseline across Months 1-12 in MMD, days of
acute migraine medication use and headache-related
disability (MIDAS and HIT-6). Safety was measured
through adverse events (AEs) reported in clinical practice.
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Results: Of 1140 patients enrolled, 968 were included in
the effectiveness analysis (EM, 33.1%; CM, 66.9%). In
patients with available data, 428/732 (58.5%) achieved
>50% MMD reduction during the 6 months post-
fremanezumab initiation (Figure 1). The proportions of
patients reaching >50% reduction in MMD were sustained
at Months 1-12 (Figure 2), as were reductions in mean
MMD (Figure 3), days of acute medication use and
headache-related disability. Overall, 267/1140 (23.4%)
patients reported AEs relating to treatment, 2/1140 (0.2%)
reported serious AEs relating to treatment and 33/1140
(2.9%) reported AEs that led to discontinuation.

Figure 1: Proportion of patients reaching >50% reduction in MMD
from baseline by migraine type during the 6 months after fremanezumab
initiation (primary endpoint).

Figure 2: Proportion of patients reaching >50% reduction in MMD
from baseline by migraine type at Months 1, 3, 6, 9 and 12.
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Figure 3: Mean change from baseline in MMD at Months 1, 3, 6, 9 and
12 after fremanezumab treatment initiation, by migraine type.

Conclusion: Over half of patients achieved >50% MMD
reduction with fremanezumab, with sustained reductions in
acute medication use and disability, and few AEs leading to
discontinuation reported. Outcomes from this large, real-
world population can guide informed migraine management.
Disclosure: Funded by Teva Pharmaceuticals.
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Background and aims: Randomized clinical studies
documented that monoclonal antibodies (mAbs) to
calcitonin gene-related peptide (CGRP) shift chronic
migraine (CM) to episodic migraine (EM) at weeks 12 in
~50% of patients. We investigated antiCGRP mAbs efficacy
in remitting CM to EM in real life, in patients with >3
preventive medications classes failure.

Methods: Multicenter (n=29), prospective, cohort, real-life
study across 10 Italian regions. We considered all
consecutive CM patients who had received >1 anti-CGRP
mAbs dose from 01/02/2019 to 28/12/2022. All patients had
previously failed >3 preventive medications classes.

Primary endpoint: remission from CM to EM at week 12.
Secondary endpoints: remission from CM to EM at weeks
4, 24 and 48 and reversion from medication overuse (MO)
to no-MO at weeks 4, 12, 24 and 48.

Results: 1109 CM patients (MO:1003/1109, 90%) received
>1 antiCGRP mAbs dose (erenumab/fremanezumab/
galcanezumab: 676/295/138 patients). Remission from CM
to EM and from MO to no-MO were monitored at weeks
12, 24 and 48 in all centers, conforming to Italian Medicines
Agency regulations. Eight centers monitored treatment
effects monthly, according to their routine practice. The
table summarize results.

Conclusion: In real-life, antiCGRP mAbs reverse CM to
EM in ~60% of patients at week 12, and in ~80% at week
48. Remission form MO to no-MO occurs at week 4 in
>80% of subjects. AntiCGRP mAbs effectiveness is better
than efficacy.

Disclosure: P. Barbanti received grants and honoraria from
Alder, Allergan, Angelini, Assosalute, Bayer, ElectroCore,
Eli-Lilly, GSK, Lundbeck, Lusofarmaco, IMED, MSD,
New Penta, Noema Pharma, Novartis, Stx-Med, Teva,
Visufarma, Zambon. C. Aurilia received grants from
FB-Health, Lusofarmaco, Almirall, Eli-Lilly Novartis and
Teva; G. Egeo received grants and honoraria from Eli-Lilly,
Novartis, New Penta and Ecupharma; P. Torelli received
grants and honoraria from Allergan, Teva, Eli-Lilly and
Novartis. C. Finocchi received grants and honoraria from
Novartis, Eli Lilly, TEVA, AIM group F. d’Onofrio received
grant and honoraria from Novartis, Teva, Neopharmed
Gentili, Qbgroup srl, K link srl and Eli-Lilly L. d’Onofrio
has no disclosures to declaire L. Di Clemente has no
disclosures to declare. A. Ranieri received speaker honoraria
from Teva, Lilly. F. Zoreddu has no disclosures to declare F.
Frediani has received fees from Angelini, Cristalfarma,
Ecupharma, IBSA, Lundbeck, Novartis, PIAM, Teva G.
Fiorentini has no disclosures to declare. B. Orlando has no
disclosures to declare. S. Proietti has no disclosures to
declare. S. Bonassi has no disclosures to declare.
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Investigating the CGRP-mediated
changes in activation of trigeminal
ganglion neurons using microfluidic
cultures

N. Bhatti!, R. Raouf?

1King’s College London, London, UK, 2Wolfson Centre for
Age-Related Diseases, Institute of Psychology, Psychiatry &
Neuroscience, London, UK

Background and aims: Growing research has implicated
the role of Calcitonin Gene related Peptide (CGRP) in the
sensitisation of Trigeminal Ganglion (TG) neurons leading
to allodynia and hyperalgesia in migraine headache.
However, the mechanisms behind the sensitisation,
especially the axons of these neurons where pain signals are
transduced and transmitted, remain elusive. We developed
a microfluidic culture model to examine CGRP mediated
changes in TG neuron excitability.

Methods: We utilised microfluidic cell cultures from P2-P4
mice preparations to investigate the changes in
responsiveness of TG axons to depolarising stimuli
following treatment with CGRP and CGRP receptor
antagonists. We assessed axonal responses through applying
stimuli to the axonal compartment and used calcium
imaging at the somal compartment (Figure 1). Unpaired
Students t-test was used to compare the fold changes
between the groups. Paired Students t-test was used to
compare change in F ratio between applications of 15mM
KCI.

Results: Application of CGRP did not enhance the KCI-
mediated depolarisation of isolated TG axons (Figure 2).
Acute application of 500nM BIBN 4096, a selective CGRP
antagonist, to the culture did not significantly alter the fold
change between depolarising stimuli intervals. The
inclusion of 1uM BIBN 4096 completely abolished all
axonal and somal responses (Figure 3).

ePresentations 151

Figure 2: Fura-2 trace recorded from the somal compartment (arrows
denote Ca response) after stimulation with 15 mM and 30mM KCl in
the axonal compartment. B) The average change in F ratio between
15mM KCI additions

Figure 3: Fura-2 trace of Trigeminal ganglia cultures pre-treated with
1uM BIBN 4096. There was no observed response to axonal, or somal
stimulation with KCI.

Conclusion: Our data indicates that CGRP does not cause
sensitisation of TG axons and instead may have a role in
neuroprotection. The use of migraine prevention strategies
based on CGRP antagonism should be approached with
greater caution.

Disclosure: This research has no commercial or institutional
support.
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EPR-048

Brain connectivity modifications induced
by anti-CGRP mAbs in migraine patients:
a prospective HD-EEG study

E Bighiani!, M. Corrado?, R. De Icco?, F. Cammarotal,
G. Vaghi!, M. Semprini?, D. Martinelli!, G. Sances?,

C. Tassorellit

1Headache Science and Neurorehabilitation Center, IRCCS
Mondino Foundation, Pavia, Italy, 2Rehab Technologies,
Istituto Italiano di Tecnologia, Genoa, Italy

Background and aims: Monoclonal antibodies targeting
the CGRP pathway (mAbs) proved effective and safe as
migraine preventive treatment. mAbs act outside of the
blood brain barrier, namely in the peripheral component of
the trigeminovascular system. Nonetheless, a reduced
sensitization of the first order neuron in the trigeminal
ganglion may induce secondary effects at central level.
Methods: We plan to perform 5 resting state high-density
electroencephalography (HD-EEG) recordings before
mADbs treatment and then every 3 months for one year. Here
we present data regarding 16 migraine patients (age
44.7£10.6, 14 females, 11 with CM) who completed the
first three months of mAbs treatment (T3). We aim to study
the connectivity changes in the nodes of the default mode
network (DMN): the right and left angular gyrus (RANG
and LANG), the medial pre-frontal cortex (MPC) and the
posterior cingulate cortex (PCC)

Results: At T3, mAbs treatment induced an inter-nodal
connectivity reduction between MPC-PCC (p=0.025),
MPC-LANG (p=0.020), MPC-RANG (p=0.043), and PCC-
LANG (p=0.005). By contrast, the connectivity was
enhanced between PCC-RANG (p=0.005) and LANG-
RANG (p=0.003). At T3, 7 patients qualified as “Responder”
to mAbs (reduction in monthly migraine days of at least
50% when compared to baseline). Responders were
characterized by a baseline enhanced connectivity between
MPC-PCC (p=0.042) and MPC-RANG (p=0.032), and by a
reduced connectivity between LANG-RANG (p=.016)
Conclusion: We hypothesize that a reduced sensitization of
the peripheral component of the trigeminovascular system
may account for the observed findings. In addition,
Responder patients showed a specific baseline brain
connectivity pattern.

Disclosure: Nothing to disclose.

EPR-049

Role of the default mode network in
episodic cluster headache: cerebral
connectivity analysis with HD-EEG

E Cammarota?l, R. De Icco!, M. Corrado?, M. Semprini®,
G. Sances?, M. Allena?, A. Putorti!, E Bighiani?, V. Grillo?,
C. Tassorellit

'Department of Brain and Behavioral Sciences, University of
Pavia, Pavia, Italy, 2IRCCS Mondino Foundation, Pavia,
Italy, 3ltalian Institute of Technology, Genoa, Italy

Background and aims: The pathophysiological
mechanisms underlying episodic cluster headache (eCH),
and shift between active and remission phases, are still not
fully understood. We aimed to define specific internodal
connectivity patterns of the default mode network (DMN)
in eCH patients, through advanced brain connectivity
analyses with high-density EEG (HD-EEG).

Methods: Twenty-four patients with eCH and 19 healthy
controls (HCs) were enrolled. Patients with eCH were
evaluated during both the active (T0) and the remission (T1)
phases of disease. Of these 24 patients, 8 were registered
only at TO, 10 only at T1, while 6 completed both
registrations. The DMN areas considered for the analysis
were: the right and left angular gyrus (RANG and LANG),
the medial pre-frontal cortex (MPC) and the posterior
cingulate cortex (PCC).

Results: The study of internodal brain connectivity in
patients showed lower connectivity at T1 (remission) when
compared to TO between PCC and MPC (T0=0.078+0.009
vs. T1=0.049+0.006, p=0.022) and between PCC and
RANG (T0=0.076 + 0.008 vs. T1=0.052+0.005, p=0.024).
Furthermore, connectivity at T1 was lower when compared
to HCs, specifically between PCC and MPC areas (CHe-
T1=0.049+0.005 vs. HS=0.067+0.005, p=0.028).
Conclusion: eCH patients evaluated during a remission
phase of disease showed lower brain connectivity between
specific areas of the DMN when compared with either eCH
patients tested during an active phase and HCs. This finding
may represent a biological marker of disease, while the
fluctuation in PCC connectivity may reflect
pathophysiological mechanisms involved in the shift from
one phase of disease to the other.

Disclosure: Nothing to disclose.
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Is there a sustained response following
discontinuation of long-lasting anti-CGRP
monoclonal antibodies treatment?

I Cettal, R. Messinal, L. Zanandrea?, S. Guerrieri?,

G. Vaghi3, R. De Iccod, G. Sances?, B. Colombo?,

M. Filippit

INeurology Unit and Neuroimaging Research Unit, Division
of Neuroscience, IRCCS San Raffaele Scientific Institute,
Milan, Italy, Vita-Salute San Raffaele University, Milan,
Italy, 2Neurology Unit, Division of Neuroscience, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 3Department of
Brain and Behavioral Sciences, University of Pavia, Pavia,
Italy & Headache Science & Neurorehabilitation Center,
IRCCS Mondino Foundation, Pavia, Italy, “Headache
Science & Neurorehabilitation Center, IRCCS Mondino
Foundation, Pavia, Italy

Background and aims: Previous studies showed
progressive migraine deterioration after 3-month
discontinuation of anti-CGRP monoclonal antibodies
(mAbs). In this real-life study we aimed to investigate
whether long-lasting treatment with mAbs could lead to a
sustained clinical response after treatment discontinuation.
Methods: One-hundred fifty-two migraine patients were
enrolled: 72 received mAbs for 12 months (A-group), while
80 were treated for more than one year (B-group).
Demographical data were collected at baseline. Clinical
variables, including monthly headache days (MHD) and
migraine days (MMD), monthly acute medication pills
(AMP) and days (AMP), headache intensity on NRS, HIT-
6, MIDAS and ASC-12 scores were recorded at baseline
(TO), after one year or more of therapy (T1) and after
minimum 3-month discontinuation period (T2). Within-
group changes of clinical outcomes from TO to T1 (T0-T1)
and from T1 to T2 (T1-T2) were assessed using Wilcoxon
test. Between-group differences were investigated using
mixed-effect ANOVA tests.

Results: At TO-T1 both groups showed a significant
reduction of all observed variables. Even if between-group
comparison was not statistically significant, we observed a
higher reduction of all clinical variables in B-group. At
T1-T2, both groups showed a significant clinical worsening
for all outcomes. We observed a worse clinical deterioration
in B-group compared to A-group, even if differences were
not statistically significant.

Conclusion: Long-lasting therapy with mAbs leads to a
slight higher clinical improvement during treatment, as well
as a more pronounced rebound effect during discontinuation.
Further real-life studies with a larger sample size are
needed.

Disclosure: The authors declare no competing interests
related to this work.
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EPR-051

The Impact of tDCS on Perceived Pain
and Pain Processing in Parkinson’s
Disease Patients

Y. Gonzédlez Zamorano?, F. Sdnchez Cuesta?,

J. Fernandez Carnero!, A. Arroyo Ferrer?,

M. Moreno Verdd?, L. Valenzuela Lopez?,

J. Romero Mufioz?

1Department of Physical Therapy, Occupational Therapy,
Rehabilitation and Physical Medicine, Universidad Rey Juan
Carlos, Alcorcon, Spain, 2Facultad de Ciencias
Experimentales, Universidad Francisco de Vitoria, Pozuelo
de Alarcon, Spain

Background and aims: Pain is common among Parkinson’s
patients, affecting 85%. It negatively impacts quality of life,
likely caused by brain changes in pain processing due to
degeneration of dopamine and non-dopamine pain
regulating pathways. Both pain and PD reduce activity in
the primary motor cortex. TDCS applied to the M1 has been
shown to reduce pain in other chronic pain conditions by
increasing activity in brain regions involved in pain
processing, but its effectiveness for PD-related pain has not
been studied. We aim to assess the effectiveness of tDCS on
PD-associated pain.

Methods: This is a randomized, triple-blinded, parallel-
design study with 22 subjects (63.23+12.07). They were
randomly assigned to one of two intervention groups:
active-tDCS vs sham-tDCS. Active-tDCS group received
10 consecutive sessions of 20 min of tDCS with active
anode on M1 at 2 mA intensity. The sham group followed
the same protocol, but the tDCS stimulator was turned off
at 30 seconds. King’s Parkinson’s Disease Pain Scale
(KPPS), Pain Expansion, and Conditioned Pain Modulation
(CPM) were evaluated pre, post, and 15 days post-
intervention.

Results: Active-tDCS group showed significant
improvement in KPPS and pain expansion compared to
sham-tDCS group at 15 days follow-up (p=0.014, p=0.017).
CPM also improved significantly in active-tDCS group
post-intervention and at 15 days (p=0.002, p=0.017).
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Conclusion: TDCS may alleviate PD-related pain by
activating brain pathways that control pain. Results show
that pain reduction and central pain desensitization require
15 days post-treatment while conditioned pain modulation
improves faster.

Disclosure: The present project was funded by the Spanish
Ministry of Science and Innovation grant (PID2020-
113222RBC21/AEI/10.13039/501100011033). The authors
have nothing to declare because the beforementioned
institution did not participate in the development nor the
design of the study.
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Coma and chronic disorders of
consciousness

EPR-052

Progression of auditory processing in
acute coma: changes in neural synchrony

E Aellen!, S. Alnes?!, T. Rusterholz!, A. Rossetti?,

F. Zubler3, M. De Lucia*, M. Hanggi®, A. Tzovara!
nstitute of Computer Science and Department of Neurology,
Zentrum fur Experimentelle Neurologie, University of Bern,
Bern, Switzerland, 2Neurology Service, Department of
Clinical Neurosciences, Lausanne University Hospital and
University of Lausanne, Lausanne, Switzerland, 3Sleep-
Wake-Epilepsy Center Department of Neurology, Inselspital,
Bern University Hospital, University of Bern, Bern,
Switzerland, 4Laboratory for Research in Neuroimaging
(LREN), Department of Clinical Neurosciences, Centre
Hospitalier Universitaire Vaudois (CHUV), Lausanne,
Switzerland, SDepartment of Intensive Care Medicine,
Inselspital, Bern University Hospital, University of Bern,
Bern, Switzerland

Background and aims: The integrity of auditory processing
in coma after cardiac arrest (CA), assessed via
electroencephalography (EEG) is informative of coma
severity. In the first 24 hours of coma, neural synchrony of
auditory responses is predictive of coma outcome. It
remains unknown what is the optimal temporal window for
assessing auditory responses in coma. We hypothesised that
neural synchrony of patients that later survive remains
stable and that outcome prediction is more optimal early in
time.

Methods: We studied 132 post-CA coma patients, presented
with sounds, with two EEG recordings each, between the
first and third coma day. The phase-locking value (PLV)
was calculated to measure neural synchrony.

Results: In a pilot group (N=65 patients), the PLV of the
first EEG recording was higher for survivors than non
survivors (Fig. 1). Non survivors had a significant increase
in PLV from first to second EEG (p<0.01; Fig. 2). The PLV
was predictive of coma outcome on the first EEG, with a
positive predictive value (PPV) of predicting awakening of
0.84. Results were confirmed in the test cohort (N=66), with
a PPV of 0.79.
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Phase-Locking values for pilot and test group.

Change in PLV from first to second recording and exemplar ERP
traces.

Conclusion: Neural synchrony changed for non survivors
over the first days of coma, but remained stable for
survivors. The predictive value of PLV was lost on the
second recording. Our results highlight the importance of
selecting the optimal temporal window for probing auditory
responsiveness in the comatose brain.

Disclosure: Authors have no conflict of interest to disclose.
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An ltalian multicentre validation study of
the Simplified evaluation of
CONsciousness disorders: Preliminary
data

B. Hakiki?, S. Pancani!, A. Romoli!, E Draghi?,

D. Maccanti!, A. Estraneo!, A. Magliacano?, F. De Bellis?,
M. Leonardi?, M. Cacciatore?, E. Magnani?, D. Sattin?,

A. Grippo?, C. Macchi?, C. Martial4, O. Gosseries*,

F. Cecchit

1IRCCS Fondazione Don Carlo Gnocchi, Florence, Italy,
2Neurology, Public Health, Disability Unit-Scientific
Department, Fondazione IRCCS Istituto Neurologico Carlo
Besta, Milan, Italy, 3lstituti Clinici Scientifici Maugeri
IRCCS, Milan - Italy, “Coma Science Group, GIGA-
Consciousness, GIGA research center, University of Liege,
Liége, Belgium

Background and aims: The Coma Recovery Scale-
Revised (CRS-R) is the gold standard to assess
consciousness in patients with disorders of consciousness.
However, its time requirements limit its administration. A
short-term assessment tool has been validated: the
Simplified Evaluation of CONsciousness Disorders
(SECONDs)1. This multicentre study aims at carrying out
a cross-cultural translation of the SECONDs into Italian
language and validating it between operators of different
professions.

Methods: The translation and backtranslation of the scale
into Italian language was completed with the contribution
of the authors of the original version. Patients with diagnosis
of Unresponsive Wakefulness Syndrome (UWS) or
Minimally Conscious State (MCS) admitted to 3 Italian
rehabilitation units were enrolled. The CRS-R / SECONDs
were performed by 3 blinded examiners in each center
(Figure 1). Weighted Fleiss’ kappa coefficients were used to
assess inter-/intra-rater reliability and concurrent validity.

Figure 1: lllustration of the validation procedure and protocol

Results: Twenty-two adult patients have been assessed [16
(72.7%) UWS, 8 (27.3%) MCS, 12 (54.5%) females; mean
age: 54+19.6years; 6 (27%) trauma; 2 [2.75] months post-
onset; Table 1]. The comparison of CRS-R vs SECONDs on
the best assessments showed a “high” positive correlation

for the total score (p =.844; p<.001) and a “substantial”
agreement for the diagnosis (k =.779; p<.001). Intra-/inter-
rater reliability showed a “high”-"very high” positive
correlation on the total score [0.823< p < 0.923; p<0.001]
and a “substantial’-“almost perfect” agreement on diagnosis
[0.795< k<0.932; p<0.001; “Table2].

Table 1: Clinical and demographic characteristics of the study sample

# (%)
Overall n=22 mean£SD
median [IQR]
Center:
Florence 13 (59.1%)
SA Lombardi 4(18.2%)
Milan 5(22.7%)
TPO {months) 2[2.75]
TPO Florence (months) 2[1.50]
TPO SA Lombardi (months) 10.5 (23]
TPO Milan {months) 9[35]
Consciousness state (according to
CRS-R)
Uws 16 (72.7%)
MCS- 4(18.2%)
MCS+ 2(9.1%)
Age (years) 54+19.6
Sex (F) 12 (54.5%)
Etiology:
Traumatic 61(27.3%)
Anoxic 5(22.7%)
Ischemic 2(9.1%)
Haemorrhagic 51(22.7%)
Other 4(18.2%)
SD: standard deviation; IQR: interquartile range; TPO: time
post onset; CRS-R: Coma Recovery Scale-Revised; UWS:
1 i ket ; MCS: Mini
Conscious State; F: females.
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Conclusion: These preliminary data suggest that the Italian
version of the SECONDs can be administered reliably and
could differentiate successfully UWS from MCS. 1 Aubinet
C. 2020

Disclosure: The authors report no disclosure.

EPR-054

Visual Response and Cortical Reactivity:
best Predictors of Recovery of
Consciousness in the Subacute Phase

B. Hakiki, P. Liuzzi, A. Romoli, F. Draghi,

D. Maccanti, A. De Nisco, R. Burali, A. Grippo,

A. Mannini, C. Macchi, F Cecchi

IRCCS Fondazione Don Carlo Gnocchi, Florence, Italy

Background and aims: According to the lates international
recommendations, the diagnosis of consciousness in
patients with prolonged Disorder of Consciousness (pDoC)
should include both clinical (Coma Recovery Scale-
Revised, CRS-R) and instrumental evaluations (e.g.
Electroencephalography, EEG). The study aim was to
identify which CRS-R subscale and which EEG pattern at
admission were associated with emergence from pDoC at
discharge from the Intensive Rehabilitation Unit (IRU).
Methods: This analysis has been made in the framework of
the PRABI study [1] including patients with pDoC referred
to the IRCCS Don Gnocchi in Florence. At admission, the
consciousness was assessed via repetitive CRS-R and the
EEG reported according to the classification of the
American Clinical Neurophysiology Society, [2]. Age, sex,
time post-onset (TPO) and etiology were included as
correlates. The outcome was the emergence from pDoC.
Results: Eighty-eight patients were included: female: 39
(44.3%), Age: 67 years [interquartile range=21]; traumatic:
20; TPO: 39 days [22]; Unresponsive Wakefullness State:
31(35.2%), Minimally Conscious State minus 23(26.1%)
and plus 34 (38.6%). Multivariate analyses including only
clinical variables (A) and only EEG variables (B) showed
that the visual subscale and cortical reactivity were
significantly correlated with outcome (R2: 0.460, 0.390 for
A and B respectively) (Table 1). Both remained
independently significant when combined (EEG/CRS-R (C:
p<0.001, R2 :0.657). R2 increases to 0.554 when only
visual subscale and reactivity were considered (D).
Conclusion: The study suggests that the visual scale and
cortical reactivity of admission are the best predictors of
emergence from altered consciousness at discharge from
IRU. [1] 10.3389/358fneur.2022.711312 [2] 10.1097/
WNP.0000000000000806

Disclosure: The authors report no disclosure.

Maodel A: CRS and clinical correlates

s B = 0460 OR 95%CI p-value
CRS-R auditory 0.766 0.358-1.638 0492
CRSR visual 3,650 LE70-7.122  <0.000
CRS-R motor 0.928 0.570-1.511  0.764
CRS-R oro-motor 3.001 0.768-11.728 0114
CRS-R communication 0.762 0.100-5790 0793
CRS-R arousal L7 0.384-3247 0839
Age, years 1.008 0.969-1.049 0692
Sex, female 0.622 0.191-2028 0431
Eticlogy, Traumatic 1273 0.595-2722 0534
TPO, days 0.986 0.962-1.010 _ 0.248
Model B: EEG and clinical correlates
Nagelkerke's B = 0,398 OR 95%CI p-value
Background frequency, & 1125 0.171-7424 0502
APG, present 1395 04214624 0587
Cortical reactivity, prasent 12202 359341438 <0.001
Symmetry, present 0.916 0.291-2.885  0.881
Background voltage, low-voltage 0.557 0.149-2074 0383
Age, years 0.99 0.959-1.034  0.834
Sex, female 0.440 0.141-1376 0158
Eticlogy, Traumatic 1518 0.732-3.145 0262
TPO, days 0.987 0.963-1.011 0285
Model C: CRS, EEG and clinical correlates
Nagelkerke's K = 0,657 OR 95%C1 pvalue
CRSR auditory 0.518 0.11-1404  0.196
CRSR visual 5.355 1L965-14.589 0,001
CRS-R mator 0.737 0.382-1425 0364
CRS-R oro-motor 5.537 0.800-38.346  0.083
CRS-R communicat tion 0.936 0.083-10.540  0.958
CRS-R arousal 1029 0.261-4.066  0.967
Background frequency, # 1386 0.127-15.177  0.789
APG, present 1428 0.259-7.886 0683
Cortical reactivity, present 21.997 3.958-32.254 <0000
Symmetry, present 0.907 01714813 0.908
Background voltage, low-voltage 1.083 0.172-6420 0955
Age, years 1.016 0.966-1.069 0540
Sex, female 0302 0.088-1.755 0221
Eticlogy, Traumatic 1616 0.581-4.491 0358
TPO, days 0.977 0.946-1.008 _ 0.146

Madel D: selected predictors
R = 0554

CRS-R visual 3019 1.756-5.191  6E-§
Cortical reactivity, present 9.261 2813-30.404 2E4
Table L. fate logistic i of a pDoC at discharge from the

h
P

IRU. Absence of pDoC is coded as 0, thus OR > | indicates that higher values of the independent variable

lead to exiting from the state of altcred consciousness.

Table I. Multivariate logistic regressions with outcome presence/
absence of a pDoC at discharge

EPR-055

Clinical evolution of post-anoxic
prolonged Disorders of Consciousness:
an individual patient data meta-analysis

A. Magliacano?, F. De Bellis?, . Panico?, L. Sagliano?,

L. Trojano®, C. Sandroni?, A. Estraneo!

1IRCCS Fondazione Don Carlo Gnocchi ONLUS, Firenze,
Italy, 2Polo Specialistico Riabilitativo, Fondazione Don
Carlo Gnocchi, Sant’Angelo dei Lombardi, Italy,
3Department of Psychology, University of Campania “Luigi
Vanvitelli”’, Caserta, Italy, “Department of Intensive Care,
Emergency Medicine and Anaesthesiology, Fondazione
Policlinico Universitario “Agostino Gemelli’, IRCCS,
Universita Cattolica del Sacro Cuore, Rome, Italy

Background and aims: Prognosis of patients with severe
anoxic brain injury and prolonged Disorders of
Consciousness (pDoC) is usually considered poor, but solid
prognostic indications for long-term clinical evolution are
still lacking. We present a systematic review and meta-
analysis aimed at evaluating long-term outcome of anoxic
pDoC, and at identifying possible demographic and clinical
predictors.

Methods: We evaluated the rates of mortality and of
recovery of full consciousness at least 6 months after the
injury. A cross-sectional approach searched for differences
in baseline demographic and clinical characteristics between
deceased vs. survivors and patients who recovered full
consciousness vs. not-recovered.

© 2023 European Journal of Neurology, 30 (Suppl. 1), 120-187



168  ePresentations

Results: Data from 23 publications and 345 patients
(Unresponsive Wakefulness Syndrome, UWS=272; Minimally
Conscious State, MCS=73) were extracted and included in the
meta-analysis. We found a pooled mortality rate of 30% and a
rate of full consciousness recovery of 14%, within a median
time of 12 months after injury. Younger age, diagnosis of MCS
vs. UWS, and higher Coma Recovery Scale-Revised total score
at study entry were associated with a lower likelihood of
mortality. These same variables, together with shorter time from
injury, were associated with recovery of full consciousness.
Conclusion: Although anoxic aetiology usually leads to a
poor outcome, patients with pDoC have a relatively low
mortality rate and a chance of late recovery of consciousness
6 months after injury. Specific predictive factors may guide
the long-term management of anoxic patients with pDoC.
Disclosure: This study was supported by Italian Ministry of
Health-Ricerca Corrente 2019-2021 and by European
Union’s HORIZON2020-MSCA n°778234-DoCMA project.

EPR-056

Global Neurophysiological Measures in
Disorders of Consciousness: a Meta-
Analysis

M. Meys!, Z. Wang?, S. Abagnale?, B. Kaan OK,

N. Alnagger!, M. Bardiau?, C. Beaudart?, S. Laureys?,

O. Gosseries?, A. Thibaut?, A. Sala’, J. Annen?

1Coma Science Group, GIGA-Consciousness, University of
Liege, Liege, Belgium, 2ULiege Library, University of Liége,
Liége, Belgium, 3Division of Public Health, Epidemiology
and Health Economics, University of Liége, Liége, Belgium
Background and aims: Here, we aim to quantitatively
synthesise existing electroencephalography (EEG),
magnetoencephalography (MEG) and functional near-infrared
spectroscopy (fNIRS) findings in patients with disorders of
consciousness (DoC), including the unresponsive wakefulness
syndrome (UWS) and minimally conscious state (MCS).
Methods: In January 2022, we searched MEDLINE, Scopus
and Embase for resting-state studies, involving adults with
prolonged DoC, diagnosed with a validated behavioural scale.
Two referees independently screened studies and extracted
useful statistics. Separate random effect meta-analyses were
conducted to compare global metrics between controls and
DoC patients. The full protocol is available on PROSPERO
(CRD42022327151).

Results: As of January 2023, from 3563 unique studies, 21
EEG studies were eligible for inclusion, spanning 240 controls,
499 UWS and 508 MCS patients (Figure 1). We here report
only measures appearing in three or more studies. Power and
connectivity in delta and alpha bands consistently differed
between controls and DoC, along with power in the beta band.
Still, studies’ heterogeneity was considerable and larger for
UWS than MCS. Power in delta and alpha bands, as connectivity
in alpha band, also differed between UWS and MCS with
medium effect sizes (Figure 2). UWS and MCS showed
different power and participation coefficient in theta and
connectivity in beta bands, all with small effects.

Figure 1: PRISMA flow diagram. Journal articles and conference
papers were considered in the literature search, excluding case-studies.

Figure 2: Significant results of random effect meta-analyses for EEG
measures, investigating differences between UWS and MCS.
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Conclusion: Delta and alpha measures consistently differed
between UWS and MCS, indicating these as possibly
interesting measures for diagnostic purposes. The large
variability observed in UWS studies supports the notion of
UWS heterogeneity, with part of UWS patients likely
presenting residual brain activity, more similar to MCS.
Disclosure: Nothing to disclose.

EPR-057

Brain alterations in disorders of
consciousness: a coordinate-based meta-
analysis

A. Salal, B. Kaan Ok?, N. Alnagger?, S. Abagnale?,

M. Meys!, Z. Wang?, M. Bardiau?, S. Eickhoff?,

M. Tettamanti4, S. Laureys?, O. Gosseries?!, A. Thibaut?,

J. Annen?

1Coma Science Group, GIGA-Consciousness, University of
Liége, Liége, Belgium, 2ULiége Library, University of Liege,
Liege, Belgium, 3Institute of Neuroscience and Medicine,
Brain, and Behaviour (INM-7), Research Centre Jilich,
Jilich, Germany, “Department of Psychology, University of
Milano-Bicocca, Milano, Italy

Background and aims: We aim to shed light on the
localization of brain alterations in Disorders of
Consciousness (DoC), by quantitatively synthesizing
existing structural, functional and molecular evidence in
patients with unresponsive wakefulness syndrome (UWS)
and minimally conscious state (MCS).

Methods: In January 2022, we used MEDLINE, Scopus
and Embase to search for resting-state magnetic resonance
and positron emission tomography studies, involving adults
with prolonged DoC, diagnosed based on a validated
behavioural scale. Two referees independently screened
studies and extracted coordinates of whole-brain, voxel-
based comparisons between groups of patients and controls
or patients subgroups. Coordinate-based meta-analysis was
performed via activation likelihood estimation. The full
protocol is available on PROSPERO (CRD42022327151).
Results: As of January 2023, of the resulting 2798 studies,
33 studies met criteria for inclusion, for a total of 454 UWS
and 572 MCS patients and 277 controls (Fig. 1). The
primary analysis, including studies comparing DoC patients
vs. controls, revealed brain alterations in cortical regions,
medially (precuneus, posterior/middle cingulate gyrus) and
laterally (angular gyri, inferior parietal lobules), and in
subcortical regions (dorsomedial thalami and head of
caudate nuclei) (Fig. 2). Contrast analysis of UWS and
MCS results revealed stronger brain alterations in UWS in
the precuneus, posterior/middle cingulate gyrus, right
angular gyrus and inferior parietal lobule, and dorsomedial
thalami.
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Fig. 1

Fig. 2

Conclusion: This meta-analysis provides the most
extensive evidence to date on brain alterations in DoC,
pointing at a specific set of regions, at cortical and
subcortical level, as anatomical basis for DoC, with stronger
alterations in UWS compared to MCS.

Disclosure: Nothing to disclose.
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EPR-058

Vagal nerve stimulation to treat severely
brain-injured patients: a placebo-
controlled randomized clinical trial

M. Vitello!, M. Briand?, D. Ledoux?3, J. Annen?,

R. El Tahry#4, S. Laureys?, D. Martin5, O. Gosseries?,

A. Thibaut!

1Coma Science Group, GIGA-Consciousness, University of
Liege, Liege, Belgium, 2Research Center of the Hopital du
Sacré-Coeur de Montréal, Montréal, Canada, 3Centre du
Cerveau, University Hospital of Liége, Liége, Belgium,
4Catholic University of Louvain, Ottignies-Louvain-la-
Neuve, Belgium, SDepartment of Neurosurgery, University
Hospital of Liege, Liege, Belgium

Background and aims: Patients with disorders of
consciousness (DOC) are a challenging population prone to
misdiagnosis and lacking effective treatment options.
Among neuromodulation techniques, trans-auricular vagal
nerve stimulation (taVNS) may act trough a bottom-up
manner to modulate thalamo-cortical connectivity and
promote patients’ recovery.

Methods: We will conduct the first randomized placebo-
controlled double-blind clinical trial in DOC patients with
taVNS. Forty-four patients in the acute phase will randomly
receive 5 days of either active bilateral vagal stimulation
(45 min duration; 3mA; 200-300us current width, 25Hz.) or
sham stimulation. Behavioural (i.e., Coma Recovery Scale-
Revised, CRS-R) and neurophysiological (i.e., high-density
electroencephalography, EEG) measures will be collected
at baseline and at the end of the treatment.

Results: Improvements in the CRS-R total score will be our
primary outcome. As secondary outcomes, we expect that
the clinical changes in responders will be correlated with
the EEG metrics. Fourteen patients (i.e., 7 patients in each
group) have already been included in the trial. Preliminary
results show that following the 5-day treatment phase, 3
patients from the active group were considered clinical
responders to taVNS (i.e., showing new signs of
consciousness that were never displayed at baseline nor
during the screening phase) and showed enhanced CRS-R
total scores compared to baseline. Moreover, among them,
2 patients improved diagnosis at the end of the treatment.
No patient from the sham group showed any improvement
at that stage.

Conclusion: These results will contribute to define the role
of taVNS for the treatment of these challenging conditions
and identify the neural correlates of its action.

Disclosure: Authors have no conflict of interest to disclose.

© 2023 European Journal of Neurology, 30 (Suppl. 1), 120-187



Education in neurology
EPR-059

Is Virtual Reality an effective educational
tool to enhance patient-physician
dialogue? ENGAGE learning intervention.

S. Barry?, N. Monin?, M. De Backer?, C. Reyes?, I. Vlaev?,
1. Weisshardt?

1UCB Pharma, Brussels, Belgium, 2LLH Concepts,
Haimhausen, Germany, 3University of Warwick, Coventry, UK

Background and aims: Myasthenia gravis (MG) is a rare,
chronic, heterogenous, unpredictable autoimmune disease
characterised by dysfunction and damage at the
neuromuscular junction.1 A recent, patient-led analysis
identified a sense of disconnect with healthcare professionals
as one of five overarching themes that reflect the lived
experience of MG from the patient’s perspective.2
ENGAGE aims to explore the hypothesis that immersive
learning using virtual reality (VR) is an effective educational
tool for neurologists to bridge this sense of disconnect by
increasing physician understanding of the patient experience
and thereby improving patient-physician dialogue and
shared decision making (SDM) in MG.

References

Methods: ENGAGE is a three-phase, educational pilot
programme to design and evaluate an immersive learning
intervention using VR. ENGAGE is co-designed with a
steering committee including neurologists and patients
living with MG. Phase 1: Needs assessment of the current
reality for physicians and patients Phase 2: Design and trial
of the VR educational intervention Phase 3: Comprehensive
outcome evaluation to assess the impact of the educational
intervention.

Results: The needs assessment is ongoing. To date, 10
interviews with neurologists from 5 educational sites and 10
interviews with patients have been analysed. Preliminary
findings indicate that MG symptoms are overlooked in
certain cases and learning interventions are required to
increase physician understanding of MG. The educational
intervention and outcome evaluation will follow.
Conclusion: ENGAGE aspires to better understand what
drives current behaviour and to evaluate immersive learning
as an educational tool for neurologists to improve patient-
physician dialogue and SDM in MG. Funded by UCB
Pharma.

Disclosure: Sophie Barry, Natasha Monin and Marc De
Backer are employees of UCB Pharma. Ina Weisshardt is
president of LLH Concepts. Cornelia Reyes works for LLH
Concepts as a senior researcher. LLH Concepts has been
commissioned by UCB Pharma to design and implement
the ENGAGE project.

ePresentations 161

EPR-060

Use of the four-component instructional
design model in the neurology rotation at
the Medical School, Univ.Minho

E. Freitas!, A. Silva!, . Cerqueira!
1School of Medicine, University of Minho, Braga Portugal
and Department of Neurology, Hospital de Braga, Portugal

Background and aims: The neurology rotation aims to
prepare students for the diagnosis and initial management of
patients with neurological presentations. This requires the
integrated mastery of multiple competencies, better acquired
using the four-component instructional design model (4C/
ID). This strategy is based in the use of authentic real-life
learning tasks, complemented by a variety of learning tools
(supportive and procedural information, part-task training)
to facilitate the acquisition of knowledge, skills and attitudes.
Methods: In 2021 we started a new rotation according to
the 4C/ID model, and assessed student satisfaction and its
feasibility after the first 2 years.

Results: The rotation has 4 weeks and 6 core learning tasks,
organized by symptom (lower limb weakness, upper limb
difficulties, headache, cognitive complaints) or diagnosis
(stroke, epilepsy). Each task consists of supervised practice in
the hospital (20h/week), collection of a portfolio of cases,
solving virtual patients, team-based learning sessions and
simulations in the clinical skills laboratory. This is
complemented by a curated collection of materials available
for on-demand study (videos, lecture notes, annotated
references and more). There is also a part-task training on the
neurological examination in special occasions. Students are
highly satisfied with the changes and most (88%) rate the
sessions as useful or very useful. Tutors are also satisfied with
student motivation and preparedness for practice and
improved their average student rating (0,9 in a scale of 1t0 9).
Conclusion: Use of the 4C/ID in a neurology rotation is
feasible and improves student and tutor satisfaction.
Disclosure: Nothing to disclose.

EPR-061

Structured, modular and competency-
based postgraduate curriculum for RND

S. Hermanns, C. Reinhard, H. Graessner
Institute for Medical Genetics, University Hospital Tlbingen,
Tibingen, Germany

Background and aims: Comprehensive European
standards of knowledge in rare neurological diseases (RND)
are lacking. To counteract this situation, the European
Reference Network for Rare Neurological Diseases (ERN-
RND) launched a procedure to compile and define
educational requirements resulting in structured catalogue
of competencies, Body of Knowledge (BoK) for best
medical practice in RND. The target ‘persona’ is a clinician
within 5 years after obtaining the Board Certificate in
Neurology living in EU.
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Methods: An existent BoK in epilepsies has been used as a
blueprint to compile likewise structured BoKs for RND.
Additionally, relevant competencies and learning objectives
from other existent curricula such as EAN, ESHG, EPNS,
UEMS have been evaluated, selected and supplemented to
the core BoK. This procedure has been carried out for each
of the 6 disease groups (DG) covered in ERN-RND. The
draft BoKs were reviewed by 6-8 distinguished experts
from different member institutions of ERN-RND including
the patient representatives. In a final consenting step, the
reviewers could give a final appraisal of the learning
objective formulation without interpersonal bias and
earmark each learning objective to a basic or an advanced
knowledge.

Results: ERN-RND has compiled, reviewed and consented
6 structured catalogues of competencies, one per each DG.
Each BoK is built of five domains: 1. General, 2. Diagnosis,
3. Disease management 4. Treatment, 5. Communicating
with patients/family members.

General/Theory

Competencies and learning objectives

Disease Management Competencies and learning objectives

Body of knowledge (BoK)- structured catalogue of competencies

Conclusion: The compiled BoKs reflect a comprehensive
set of educational requirements for neurologists involved in
care of patients with RND from different perspectives:
human genetics, paediatric and adult neurology and patient
needs.

Disclosure: S.H., C.R. and H.G. are part of the coordination
team of ERN-RND.

EPR-062

MS Nurse PROfessional 2012-2023: A
Vision of MS Nursing Excellence

W._Kohlerl, L. Jarrett?, P. Eelen3,

D. Czarnota-Szatkowska4, S. De Corte®

INeurologist, Head of Leukodystrophy Clinic, Dpt. of
Neurology, University of Leipzig Medical Center, Leipzig,
Germany, 2Multiple Sclerosis Clinical Nurse Specialist,
National Health Service, Royal Devon Eastern Services, UK,
3Clinical Nurse Specialist, National MS Center Melsbroek,
Belgium, 4Secretary-General, Polish Multiple Sclerosis
Society, Poland, 5Project Coordinator, MS Nurse PRO,
Belgium

Background and aims: Nurses play a critical role in MS
patient care. The Multiple Sclerosis Nurse Empowering
EDucation (MS-NEED) survey reported disparate nursing
standards across Europe. One-fifth of the MS Nurses
surveyed cited lack of training, skill and knowledge to
provide expert MS nursing care.

Methods: To address this inconsistency, the European MS
Platform developed MS Nurse PROfessional using a
collaborative model with key MS organisations. An online
platform was developed to create and host relevant learning
materials and to allow the community to connect and share
best practices. An expert faculty develops all learning
materials and a community manager animates the
community.

Results: MS Nurse PROfessional offers a free, multi-
lingual, internationally accredited, foundation level
e-learning programme providing five courses that support
the evolving role of nurses caring for people with MS.
Furthermore, it offers two advanced e-learning programmes
focusing on rehabilitation and nursing research respectively.
Actively promoted in 16 countries, MS Nurse PROfessional
organises annually two international and one national live
educational sessions, publishes six blogposts and two
e-newsletters on relevant topics. To date, the programme
welcomed 8000+ users, of which on average 1300 are
active on the platform per year, with +800 courses
completed annually.

Leaflet MS Nurse PRO_Front

Leaflet MS Nurse PRO_Front

Conclusion: Impact analysis shows MS Nurse PROfessional
meets user needs, exerting positive influence on clinical
practice, resulting in (self-reported) increased self-
confidence to answer patients’ questions, improved
dialogues with colleagues, and an improved relationship
with people with MS.
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Disclosure: The authors have nothing to disclose. MS
Nurse PRO received funding in 2022 from Biogen, Bristol
Myers-Squibb, Coloplast, ECTRIMS, Janssen, Merck,
Novartis, Roche.

EPR-063

Anti-Tr/DNER Cerebellar Ataxia after
Immune-checkpoint inhibitors therapy in
a patient with a SCA2 family history.

G. Merolal, P. Guaraldi?, G. Giannini?, T. Rossana3,

M. Longoni?, P. Cortelli

1Department of Biomedical and Neuromotor Sciences-
DIBINEM, Alma Mater Studiorum University of Bologna,
Bologna, Italy, 2IRCCS Istituto delle Scienze Neurologiche di
Bologna, Bologna, Italy, 3Department of Neurology and
Stroke Unit Cesena, Bufalini Hospital, AUSL Romagna,
Cesena, Italy

Background and aims: Anti-Tr/DNER Antibody-
Associated Cerebellar Ataxia is a classical paraneoplastic
neurological syndrome (PNS) associated with Hodgkin
lymphoma (HL).

Methods: Describe a case of a paraneoplastic cerebellar
ataxia associated with the use of Immune-checkpoint
Inhibitors (ICI) that was initially misdiagnosed as being
hereditary.

Results: A 39-year-old woman presented to the ER
complaining with a one-week history of unstable walking
and diplopia. Her past medical history revealed a HL
diagnosis at 30 years of age successfully treated with first-
line chemotherapy that relapsed 5 years later. She didn’t
respond to second-line chemotherapy and joined an
experimental protocol with ICI, stopped 6 months before
the onset of neurological symptoms. Her mother was
affected by spinocerebellar ataxia type 2 (SCA2). At the
first evaluation she presented with minor neurologic signs;
brain MRI was normal, so she was discharged with a
diagnosis of suspected SCA2. In the next few days she
noted worsening of symptoms, therefore she came to our
attention. A new brain MRI showed increased volume of the
cerebellar cortex. Laboratory analysis showed mild CSF
pleocytosis and serum anti-Tr/DNER positivity. Total body
FDG-PET/CT didn’t show HL relapses, so we treated her
with steroids and IVIg without benefit. Now she is being
treated with Rituximab and is slowly getting better. Genetic
testing proved negative.

Midline MRI before and after treatment
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Conclusion: This case highlights the importance of
excluding acquired and treatable causes of cerebellar ataxia
before thinking of familial degenerative forms. Furthermore,
it could represent the first described case of neurologic
Delayed immune-related adverse event (nDIRE) of ICI
therapy.

Disclosure: Nothing to disclose.

EPR-064

Objective Structured Mimed Examination
(OSME): an innovative method to teach
neurology.

M. Perrenoud’, M. Monti?, R. Du Pasquier?,

M. Theaudin!?

1Service of Neurology, Department of Clinical
Neurosciences, Lausanne University Hospital (CHUV) and
Lausanne University, Switzerland, 2Service of Medicine and
Medical Education Unit, Department of Medicine, Lausanne
University Hospital (CHUV) and Lausanne University,
Switzerland

Background and aims: Medical students fear neurology
because they struggle to integrate clinical examination with
theoretical knowledge. To try and address this issue, we
developed the Objective Structured Mimed Examination
(OSME), a clinical reasoning workshop that requires
learners to simulate neurological signs and collaborate to
solve clinical scenarios. OSME stations use a social-
constructivist learning approach and are well suited to
integrate competency-based medical curricula. The
objective of this study was to assess student’s satisfaction
with an OSME station.

Methods: In 2021, we developed and administered a 2-hour
OSME station to 195 4th year medical students at the
Lausanne University medical school. At the end of the
workshop, we administered a questionnaire to a group of 62
students to get feedback about this new learning approach.
Questions focused on the following dimensions: structure,
active learning, active reasoning and overall impression.
Students could also comment on the strengths and
weaknesses of the activity using free text fields.
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Results: The vast majority of students highly appreciated
the OSME station. Satisfaction regarding structure, active
learning and active reasoning were 100%, 97%, and 100%
respectively. In free text comments, students especially
valued the interactivity, the discussions and the possibility
to link theoretical and practical knowledge. Proposals for
improvement mostly suggested having OSME stations
more frequently and earlier in the curriculum.

Conclusion: OSME represents an innovative and well
accepted teaching method for neurology. Further studies are
needed to evaluate the effect on learning.

Disclosure: The authors declare that they have no conflict
of interest.

EPR-065

A nationwide survey on neurophobia and
its implications for the willingness to
pursue a career in neurology

K. Puteikis!, S. Jukna?, R. Mamenigkiené?

1Faculty of Medicine, Vilnius University, Vilnius, Lithuania,
2Center for Neurology, Vilnius University, Vilnius, Lithuania

Background and aims: The “fear of neurology” -
neurophobia — makes the field less attractive for medical
students. We investigated the prevalence of neurophobia in
Lithuania and its association with the will to choose
neurology residency.

Methods: From September 2021 to March 2022,
undergraduate medical students in both Lithuanian medical
schools received an online questionnaire about the
knowledge, confidence, interest, and teaching quality of
various medical specialties (including neurology), as well
as the intent to choose neurology for residency. Neurophobia
was defined as combined low confidence and perceived
high difficulty in neurology.

Results: The survey was completed by 852 students (77.2%
female, 236 (27.7%) already exposed to the course of
neurology). Neurology was perceived more difficult than
other specialties and respondents reported less confidence
and knowledge in this area (p<0.001). The prevalence of
neurophobia among respondents was 58.9%. Neurophobia
was lower in those reporting positive professor influence on
their outlook of neurology (OR=0.383, 95% CI=0.223-
0.658). Neuroanatomy (202, 85.6%), insufficient practical
skills (174, 73.7%) and wide differential diagnostics (158,
67.0%) were cited as major contributors to the complexity
of neurology. Low scores of neurophobia (OR=1.785, 95%
ClI=1.152-2.767) and having conducted neurology research
(OR=2.072, 95% CI=1.145-3.747) increased the odds of a
student being willing to pursue a career in neurology.

Conclusion: Our findings indicate that neurophobia is
frequent among undergraduate medical students and may be
impactful for their future career choices. However,
improvements in the student experience of clinical
neurology teaching should be investigated as a potential
area to remediate neurophobia.

Disclosure: The authors disclose no conflicts of interest.
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Movement disorders 1
EPR-066

Relative bioavailability of levodopa given
as a subcutaneous infusion with ND0612
versus oral IR levodopa/carbidopa

L. Adar, N. Vostokova
NeuroDerm Ltd., Rehovot, Israel

Background and aims: ND0612 is in development as a
continuous 24-hour subcutaneous infusion of levodopa/
carbidopa for patients with Parkinson’s disease experiencing
motor fluctuations. In this study we determined the relative
bioavailability of levodopa when administered as a
subcutaneous infusion with NDO0612 versus levodopa
derived from oral immediate-release LD/CD (IR-LD/CD)
tablets in healthy volunteers.

Methods: Single-center, single-dose, open-label, sequence-
randomized, 3-period, 2-way crossover PK study in 16
healthy volunteers (11M, 5F; 18-50y) (NCT02726386).
\Volunteers randomized (1:1) to receive either ND0612
infused over 16h (to a total LD/CD dose of 360/45mg)
followed by oral IR-LD/CD 100/25 mg QID over 15h
(given every 5h to a total dose of 400/100mg), or vice versa
with an intervening 6-day washout period.

Results: ND0612 subcutaneous infusion reached a steady
level compared to a fluctuating plasma concentration profile
characterized by multiple peaks and troughs observed
throughout the day with oral IR-LD/CD given QID due to
the relatively short plasma half-life of levodopa. Geometric
LS mean ratios [90% CI] of both AUClast and AUCinf for
NDO0612 compared to oral IR LD/CD were 1.30 [1.24,
1.36]. This profile resulted in a 6-fold lower levodopa
fluctuation index with ND0612 vs oral IR-LD/CD.
Conclusion: Treatment with ND0612 may provide a
continuous and stable levodopa level, avoiding the peaks
and deep troughs associated with oral IR-LD/CD delivery
that are associated with motor fluctuations. Subcutaneous
delivery of levodopa with ND0612 (360mg) showed a 1.3-
fold higher bioavailability with a 6-fold lower fluctuation
index as compared to oral IR-LD/CD delivery (400mg).
Disclosure: Funded by NeuroDerm. Liat Adar and Natalia
\Vostokova are employed by NeuroDerm.
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EPR-067

Impact of GBA variants on clinical
outcome of Deep brain Stimulation in a
large Italian cohort of Parkinsonian
patients

M. Avenali', R. Zangaglia?, G. Cuconato?®, I. Palmieri?,

A. Albanese?, C. Artusi®, M. Bozzali®, F. Cavallieri®,

R. Cilia’, A. Cocco?, R. Eleopra’, A. Imarisio®,

G. Imbalzano®, C. Ledda5, L. Lopiano®, M. Malaguti®,

E Mameli®, P. Mitrotti!, F. Spagnolo'?, C. Tassorellil,

F. Valentino?, E. Valzaniab, A. Di Fonzo? C. Pacchetti?,

E. Valente!!

1Department of Brain and Behavioural Sciences, University
of Pavia; IRCCS Mondino Foundation, Pavia, Italy, 2IRCCS
Mondino Foundation, Pavia, Italy, 3Department of
Molecular Medicine, University of Pavia, Pavia, Italy,
4IRCCS Humanitas Research Hospital, Milan, Italy,
SDepartment of Neuroscience “Rita Levi Montalcini”,
University of Torino, Torino, Italy, 6éAzienda USL-IRCCS
Reggio Emilia, Reggio Emilia, Italy, 7IRCCS Besta
Neurological Institute, Milan, Italy, 8Neurology Unit, ASPP,
Trento, Italy, °lRCCS Foundation Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy, 1°Antonio Perrino’s
Hospital, Brindisi, Italy, *Department of Molecular
Medicine, University of Pavia; IRCCS Mondino Foundation,
Pavia, Italy

Background and aims: GBA mutations are a well-known
genetic risk factor for PD. We aim to explore the impact of
GBA variants on the long-term outcome of deep brain
stimulation (DBS) in a cohort of PD subjects who underwent
DBS-surgery.

Methods: We retrospectively analysed clinical data from a
multicentric Italian cohort of DBS-PD patients upon
stratification for the presence/absence of GBA variants.
Motor and non-motor features were recorded before surgery
and after 1, 3 and 5 years.

Results: We recruited 296 DBS-PD patients, of whom 65
(22%) carried GBA variants (severe=29, mild=12, risk=16,
unknown=8). Mean age at onset was 57.1+12.4yrs, mean
disease duration 13,9+5.8 yrs. At pre-DBS evaluation,
GBA-PD had earlier age at onset and shorter disease
duration than non-mutated PD (NM-PD) but showed similar
clinical features except dyskinesias (more prevalent in
GBA-PD). At 3 to 5 years post-DBS, both groups showed
motor improvement with satisfactory control of fluctuations
and dyskinesias; all non-motor symptoms were also
comparable except cognition, which worsened significantly
faster in GBA-PD than NM-PD, already at 3 years from
DBS. Analysis on GBA-PD stratified by mutation type are
ongoing.
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Conclusion: This is the first report addressing the impact of
GBA variants on DBS clinical outcomes in a large well-
characterized Italian PD cohort with a relatively long
follow-up. Our data, although preliminary, suggest that
GBA-PD patients benefit from DBS as much as NM-PD, as
the frequency of motor complications is similar between the
two groups. Cognitive performance, although progressively
worsening in both groups, shows a more rapid deterioration
in GBA-PD.

Disclosure: Nothing to disclose.

EPR-068

The Effect of non-invasive Brain
Stimulation on Sense of Agency Network
in Functional Neurological Disorder

J. Bithler?, S. Weber?, S. Loukas?, S. Walther3, S. Aybek!
tPsychosomatic Medicine, Department of Neurology,
Inselspital, Bern University Hospital, University of Bern,
Bern, Switzerland, 2Institute of Bioengineering, Ecole
Polytechnique Fédérale de Lausanne (EPFL), Lausanne,
Switzerland, 3University Hospital of Psychiatry and
Psychotherapy (UPD), University of Bern, Bern, Switzerland

Background and aims: Disrupted sense of agency (SoA)
- the sense to be the agent of own’s actions - has been
demonstrated in patients with Functional Neurological
Disorder (FND) and a key area of the corresponding
neuronal network is the right temporoparietal junction
(rTPJ).Several functional-magnetic-resonance-imaging
(fMRI) studies have found hypoactivation of the rTPJ in
FND. Our aim was to test whether transcranial magnetic
stimulation (TMS) over the rTPJ could restore this abnormal
activity.

Methods: We conducted a randomized, cross-over, single-
blinded trial using TMS over the rTPJ (MNI [62 -34 30]) in
23 FND patients and 19 healthy controls with 3 experimental
interventions (inhibitory cTBS, excitatory iTBS and sham
TMS over the vertex). During fMRI, participants played a
visuomotor task manipulating the SoA (baseline vs.
turbulence), repeated after each neurostimulation. We
compared brain activity and behavioral SoA (subjective
judgement of agency after each trial) before and after TMS.
Results: At baseline, patients showed decreased accuracy
in detecting low agency compared to controls (figure 1),
and lower brain activation in the rTPJ in the contrast
baseline

Figure 1. Baseline Comparison; Judgement of Agency. FND patients
vs. healthy controls, divided according to condition (baseline vs.
turbulence). Significant interaction of group and condition (f = -3.10,
t=-10.19, p < 0.001). Error bars indicating SE.

Figure 2. Baseline Comparison; VOI-Analysis. Mean contrast estimate
extracted from individual VOI (rTPJ). Comparing FND patients vs.
healthy controls in one-tailed 2-sample t-test (t(40) = -1.83, p = 0.037).
Error bars indicating standard deviation.

Figure 3. Stimulation Effect; ROI-Analysis. Mean contrast estimate
extracted from ROI (rTPJ). Significant interaction of timepoint and
stimulation (F(1, 88) = 4.915, p = 0.029). Error bars indicating standard
deviation.
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Conclusion: Aberrant processing of agency in FND was
confirmed at baseline, reflected in self-reported judgements
and in lower activity in the rTPJ. Excitatory TMS over this
key-region elicited neuronal changes in patients, showing a
potential to restore the abnormal processing of SOA in FND.
Disclosure: Nothing to disclose.

EPR-069

Transient resting-state salience-limbic
co-activation patterns in functional
neurological disorders

S. Weber?, S. Loukas?, J. Biihler?, T. Bolton3, G. Vaninil,
R. Bruckmaier4, S. Aybek!

1Department of Neurology, Psychosomatic Medicine Unit,
Inselspital Bern University Hospital, University of Bern,
Bern, Switzerland, 2Institute of Bioengineering, Ecole
Polytechnique Fédérale de Lausanne (EPFL), Lausanne,
Switzerland, 3Department of Clinical Neurosciences,
Neurosurgery Service and Gamma Knife Center, Centre
Hospitalier Universitaire Vaudois, Lausanne, Switzerland,
4Veterinary Physiology, Vetsuisse Faculty, University of
Bern, Bern, Switzerland

Background and aims: Patients suffering from functional
neurological disorders (FND) experience neurological
symptoms that were historically regarded as the
manifestation of a dynamic brain lesion without anatomical
changes. Analysing large-scale brain network dynamics at
rest offers the opportunity to explore temporal fluctuations
in aberrant brain functions associated with functional
neurological symptoms.

Methods: Using a two-step hierarchical approach, we first
computed static functional connectivity between 17 resting-
state networks in 79 FND patients and 74 healthy controls
(HC). We identified increased functional connectivity
between the salience-limbic networks in patients as
compared to HC. These networks include two key regions
- the insula and the amygdala - involved in interoception
and emotion regulation, which have previously been linked
to FND pathology. Second, we examined dynamic network
alterations in the salience-limbic networks using
co-activation pattern analysis based on the seed activity of
the insula and the amygdala.

Results: Overall, we identified insular co-(de)activation
patterns related to the default mode network (DMN), the
somatosensory and the interception network, as well as
amygdalar co-deactivation patterns with the DMN. Patients
and HC differed regarding how often they visited the state
characterized by the insular co-activation of the
interoceptive network, and the state characterized by the
amygdalar co-deactivation with the DMN (patients less
frequently than HC). Insular-interoception network and
amygdalar-DMN temporal dynamics negatively correlated
with symptom severity.
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Conclusion: Functional alterations involving salience-
limbic network interactions play a role in the
pathophysiology of FND and longitudinal studies should
verify if this is a trait or state-marker of the disorder.
Disclosure: Nothing to disclose.

EPR-070

Association between dopamine depletion
of striatal sub-regions and motor
dysfunction in Parkinson’s disease

M. Banwinkler, M. Hoenig, T. Van Eimeren

Faculty of Medicine and University Hospital Cologne,
Department of Nuclear Medicine, University of Cologne,
Cologne, Germany

Background and aims: The association between putaminal
dopamine depletion and motor dysfunction is well
documented in Parkinson’s disease (PD), but not for other
striatal regions. This study aimed to explore how dopamine
depletion of different striatal regions (putamen, caudate,
ventral striatum [VS]) differentially contribute to motor
impairments in prodromal and clinical PD.

Methods: Data of 223 prodromal and 250 clinical PD
patients were downloaded from the Parkinson’s Progression
Marker Initiative (PPMI.org). Standardized uptake value
ratios (SUVRSs) were extracted from dopamine transporter
SPECTs using the Oxford-GSK-Imanova structural striatal
atlas. MDS-UPDRS-I11 scores were used to quantify motor
dysfunction. First, regional SUVRSs were compared between
groups and correlated with motor scores. Next, the groups
were matched according to putamen SUVR and correlation
analyses were repeated in the sub-cohort. Finally,
moderation analyses were conducted to assess whether
caudate or VS SUVR mitigate the association between
putaminal dopamine depletion and motor dysfunction in the
prodromal and clinical group.

Results: SUVRs of all three striatal sub-regions significantly
decreased with disease progression. Reduced putaminal
SUVRs were related to worse motor scores. In the entire
and matched groups, neither the caudate nor the VS SUVRs
were significantly related to motor scores. Moreover, no
significant moderation effect of either caudate or VS
SUVRs was found regarding the relationship between
putamen SUVRs and motor scores in the prodromal or
clinical cohort.

Conclusion: Dopamine loss in the putamen seems to be
closely connected to motor dysfunction in PD, whereas this
does not seem to apply for the caudate or VS.

Disclosure: Project was supported by the German Research
Foundation. 1D: 431549029—SFB 1451.
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EPR-071

Cerebrospinal fluid synaptic biomarkers in
AT(N)-based subgroups of Lewy body
disease

L. Barba?, S. Abur-Rumeileh?, S. Halbgebauer?,

G. Bellomo?, E. Paolini Paoletti3, L. Gaetanis, F. Massa*,

P. Oeckl?, P. Steinacker?, L. Parnetti®, M. Otto?!

1University Hospital Halle, Halle (Saale), Germany, 2UIm
University, Ulm, Germany, 2University of Perugia, Perugia,
Germany, “University of Genoa, Genoa, Italy

Background and aims: We aimed to investigate whether
CSF biomarkers of synaptic and neuro-axonal damage are
correlated with the presence of AD co-pathology in LBD
and can be useful to differentiate LBD patients with
different AT(N) profiles.

Methods: We retrospectively measured CSF levels of AD
core biomarkers (AB42/40 ratio, p-tau, t-tau) and of synaptic
(B-synuclein, a-synuclein, SNAP-25, neurogranin) and
neuro-axonal proteins (NfL) in 28 cognitively unimpaired
participants with non-degenerative neurological conditions
and 161 participants with a diagnosis of either LBD or AD
(at both mild cognitive impairment, AD-MCI, and dementia
stages, AD-dem). We compared CSF biomarker levels in
clinical and AT(N)-based subgroups.

Results: CSF B-synuclein, a-synuclein, SNAP-25,
neurogranin and NfL levels did not differ between LBD
(n=101) and controls and were increased in AD (AD-MCI
n=30, AD-dem n=30) compared to both groups (p<0.001
for all comparisons). In LBD, we found increased levels of
synaptic and neuro-axonal degeneration biomarkers in
patients with A+T+ (LBD/A+T+) than with A-T- profiles
(LBD/A-T-) (p<0.01 for all), and B-synuclein showed the
highest discriminative accuracy between the two groups
(AUC=0.938, 95%CI: 0.884-0.991). CSF B-synuclein
(p=0.0021), a-synuclein (p=0.0099) and SNAP-25
concentrations (p=0.013) were also higher in LBD/A+T+
than in LBD/A+T- cases. which had svnaotic biomarkers

CSF biomarkers across AT(N)-based subgroups of LBD.

Conclusion: LBD/A+T+ and AD cases showed significantly
increased CSF levels of synaptic and neuro-axonal
biomarkers compared to LBD/A-T- and control subjects.
LBD patients with AD co-pathology might, thus, experience
similar degrees of synaptic dysfunction than pure AD cases.
Disclosure: Nothing to declare.

EPR-072

Detection of non-motor fluctuations in PD
using the electrodermal activity

M. Barrachina?, L. Valenzuela-Lopez?, M. Moreno?,

J. Romero4, C. Sanchez5, Y. Gonzalez6

tUniversidad Politécnica de Madrid (UPM), Madrid, Spain,
2Universidad Francisco de Vitoria (UFV), Madrid, Spain,
3Universidad Francisco de Vitoria (UFV), Madrid, Spain,
4Universidad Francisco de Vitoria (UFV), Madrid, Spain,
SUniversidad Politécnica de Madrid (UPM), Madrid, Spain,
6Universidad Rey Juan Carlos, Madrid, Spain

Background and aims: Multiple biosignals are used to
assess, treat, and monitor the status of people with
Parkinson’s disease (PD). To evaluate the sympathetic
activation, the most used biomarker is the electrodermal
activity (EDA). Previous studies have found a relationship
between EDA and motor fluctuations in PD (Nene et al.
2019), but its usefulness to accurately detect them remains
unexamined. This study has the purpose of determining the
ability of EDA measures to detect non-motor fluctuations in
people with PD by assessing changes of EDA values in ON
and OFF states.

Methods: In this observational study, 18 people with PD
participated (13 females, mean age = 60.12+12.41 years,
Hoehn and Yahr (H&Y) 1-3). EDA was captured using the
Empatica E4 device, placed on the wrist, and was
continuously recorded in ON and OFF states. The cleaned
signal was analyzed with 3 different approaches.

Results: In the time domain, there were trends for higher
EDA values in OFF state in comparison to ON state (mean
=2.07£2.2 uS vs 1.2741.66 puS,) only in people with H&Y
> 2 (n=13). Similarly, in the frequency domain, higher
power average values were found in OFF state in
comparison to ON state (mean = 5.16£10.98 uS2/Hz vs.
10.77419.84 uS2/Hz), only in people with moderate and
severe PD.

Conclusion: Sympathetic activation changes assessed with
EDA measures could be of great value for the detection of
non-motor fluctuations in PD and potentially could also be
used to rate the evolution of the disease.

Disclosure: Nothing to disclose.
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A systematic analysis of
minipolymyoclonus in a cohort of patients
with various neurological disorders

N. Basci!, D. Emre!, M. Bozluolgay?, A. Giindiiz!
!Department of Neurology, Cerrahpasa Medical Faculty,
IUC, Istanbul, Turkey

Background and aims: Minipolymyoclonus is specific
type of myoclonus, which is defined as intermittent,
arrhythmic involuntary movements that involve only
fingers or, more rarely, the entire hand at the beginning of a
posture or movement. In this study, we aimed to evaluate
frequency, clinical and electrophysiological features of
minipolymyoclonus.

Methods: We retrospectively evaluated the medical records
of cases who underwent polymyographic analysis in our
laboratory between 2010 and 2022. Among them, we
identified clinical and electrophysiological features of
patients with irregular, jerky, involuntary movements in the
fingers or hands and myoclonic discharges at different
amplitudes in the distal hand muscles on clinical
examination and polymyography.

Results: Minipolymyoclonus was detected in 25 patients
among 163 patients (mean age: 56+20.2 years; age range 17
and 84 vyears; 6 women). There were patients with
multisystem atrophy (n=6), Parkinson’s disease (n=3), other
movement disorders (n=3), amyotrophic lateral sclerosis
(n=1), hereditary polyneuropathy (n=5), chronic
inflammatory polyneuropathy (n=4) and acute inflammatory
polyneuropathy (n=3). EMG bursts were in sequential
patterns. EMG burst durations were between 50-100 ms.
and often discharged simultaneously in several muscles of
the same limb. C reflex was detected in three patients. Giant
SEP was not detected.

Conclusion: Our findings suggest that minipolymyoclonus
is a non-specific phenomenon that can accompany many
neurological manifestations. Detection of the C reflex in
only 3 patients suggests that the cortical component is rarer.
Disclosure: Nothing to disclose.
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Efficacy and safety of foslevodopa/
foscarbidopa subcutaneous infusion in
patients with prior deep brain stimulation

T. Henriksen?, J. Martinez-CastrilloZ, M. Huisman3,

S. Dhanani?, E. Peckham?, J. AldredS, L. Bergmann’,

M. Shah’, R. Gupta’, P. Kukreja’, V. Fung?®

IMovement Disorder Clinic, Department of Neurology,
University Hospital of Bispebjerg, Copenhagen, Denmark,
2Movement Disorders Unit, Ramon y Cajal University
Hospital, Madrid, Spain, 3Department of Neurology, St.
Antonius Hospital, Hospital Utrecht, Utrecht, The
Netherlands, “Banner Health, Sun City, AZ, USA, 5Central
Texas Neurology Consultants, Round Rock, TX, USA,
6Selkirk Neurology & Inland Northwest Research, Spokane,
WA, USA, "AbbVie Inc., North Chicago, IL, USA, 8Movement
Disorders Unit, Department of Neurology, Westmead
Hospital, Westmead, NSW, Australia and Sydney Medical
School, University of Sydney, Sydney, NSW, Australia

Background and aims: In advanced Parkinson’s disease
(PD), chronic oral levodopa therapy often leads to motor
fluctuations and dyskinesia. In patients with suboptimal
control despite optimized oral medications, device-aided
therapies like deep brain stimulation (DBS) or foslevodopa/
foscarbidopa subcutaneous infusion can alleviate motor
fluctuations.

Methods: This post-hoc analysis of a 52-week, open-label,
single-arm  foslevodopa/foscarbidopa clinical trial
(NCT03781167) evaluated baseline characteristics, various
outcomes, and the safety profile of patients with or without
prior DBS therapy. Trial eligible patients were >30 years of
age with idiopathic levodopa-responsive PD and an average
daily “Off” time >2.5 hours. An analysis of covariance
(ANCOVA) model was utilized to compare outcomes
change from baseline to final available visit (least squares
mean).

Results: Of 244 total patients, 24 (9.8%) had been
previously treated with DBS while 220 (90.2%) had not.
Patient demographics, outcomes, and safety are shown in
Tables 1-3, respectively. Patients with prior DBS had a
longer disease duration and more impaired speech and gait
(single items of the Movement Disorders Society-Unified
Parkinson’s Disease Rating Scale [MDS-UPDRS] Parts 11
and I11) at baseline. MDS-UPDRS Part Il score (Activities
of Daily Living) and the speech-related item improved
significantly more in the non-DBS group, while other
outcomes including “Off” time and “On” time without
troublesome dyskinesia measured at the final available visit
did not differ significantly based on prior DBS treatment.
Safety profiles of the two groups were generally similar.
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Conclusion: Overall, the efficacy and safety profile of
foslevodopa/foscarbidopa in patients with or without prior
DBS was similar.

Disclosure: Abstract support provided by AbbVie Inc.
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Number of seizure-free days with
adjunctive cenobamate: post-hoc analysis
of an open-label extension study
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K. Thangavelu®, I. Milanov®
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Centre, Mara Hospital, Bielefeld, Germany, 2Department of
Neurology, National Institute of Mental Health Neurology,
and Neurosurgery, Budapest, Hungary, 3Department for
Epilepsy and Clinical Neurophysiology, Institute of Mental
Health, University of Belgrade, Belgrade, Serbia, “Angelini
Pharma Espafia, Madrid, Spain, SMeDaStats LLC, Tampa,
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Background and aims: Cenobamate, an antiseizure
medication (ASM), is approved in Europe as adjunctive
therapy for adults with inadequately controlled focal
seizures. Study NCT01866111 (C017) was an international
double-blind, placebo-controlled clinical trial with an open-
label extension (OLE) that evaluated adjunctive cenobamate
in adults with uncontrolled focal seizures. Long-term
efficacy of cenobamate was evaluated by percent seizure
frequency reduction and responder rates. Reduction in
seizure burden measured as the percentage of seizure-free
days provides an additional characterization of cenobamate
efficacy.

Methods: Adults with focal seizures despite treatment with
1-3 concomitant ASMs completed the double-blind
treatment period with >1 year of follow-up. A post-hoc
analysis of seizure-free days in the OLE phase of study
C017 compared baseline and postbaseline percentage of
seizure-free days.

Results: As of June 2020, 206 participants who entered the
C017 OLE had completed >4 years of follow-up. Patients
taking cenobamate experienced 86.3% seizure-free days
compared with 64.4% at baseline. Overall, for participants
taking cenobamate throughout the OLE, the odds ratio for
having seizure-free days was 3.47 compared to baseline.
Results remained consistent throughout the OLE period.
The percentage of seizure-free days at year 1 was 83.7%
(N=354); year 2, 86.2% (N=272); year 3, 87.3% (N=237);
year 4, (87.8% (N=221); and year 5, 88.6% (N=206).
Conclusion: This post-hoc analysis of seizure-free days
during the C017 OLE study further supports the efficacy of
cenobamate by demonstrating sustained improvement in the
percentage of seizure-free days compared to baseline.
Treatment with cenobamate can reduce the day-to-day
seizure burden in patients with inadequately controlled
focal seizures.

Disclosure: The original study (NCT01866111) was
supported by SK Life Science, Inc. (Paramus, NJ, USA) and
these analyses were supported by Angelini S.p.a. (Rome,

Italy).

ePresentations 171

EPR-076

First seizure event: high yield of long-term
EEG and MRI
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IEEG & Epilepsy Unit, Department of Clinical
Neurosciences, University Hospital of Geneva, Geneva,
Switzerland, 2Departments of Clinical Neurophysiology,
Aarhus University Hospital, Aarhus and Danish Epilepsy
Centre, Dianalund; Department of Clinical Medicine,
Aarhus University, Aarhus, Denmark, 3Neuroradiology
Department, University Hospitals of Geneva, Switzerland

Background and aims: To establish how an advanced
work-up including long-term EEG (LT-EEG) and brain
MRI increases the accuracy in the diagnosis of first seizure
events (FSE) in new onset epilepsy (NOE) when compared
to a routine work-up (standard EEG and brain CT).
Methods: Retrospective analysis of adult patients
presenting with FSE in the ED between 1.3.2010 and
1.3.2017. MRI and/or LT-EEG were carried out as part of
the initial work-up. We excluded patients with obvious non-
epileptic or acute symptomatic seizures. Patients were
followed for 2 years.

Results: Using the comprehensive battery of exams, 90%
of a total of 1010 patients obtained a definite diagnosis
(NOE 49.4%). LT-EEG within the first week after the index
event, compared to a later time-point, was associated to
better interictal epileptiform discharges (IED) identification
(p=0.08). LT-EEG and MRI provid