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Plenary Sessions

Friday, June 18 2021
Congress Opening Session

PLENO1-1

Cerebral organoids: modelling human
brain development and neuro-psychiatric
disorders in stem cell derived 3D culture

J. Knoblich
Vienna, Austria

The human brain is unique in size and complexity, but also
the source of some of the most devastating human diseases.
While many of these disorders have been successfully
studied in model organisms, recent experiments have
emphasized unique features that can not easily be modeled
in animals. We use cerebral organoids to recapitulate those
features in vitro and to test their role in human disease.
Cerebral organoids derived from patients suffering from
neuro-developmental disease can recapitulate the
developmental defects leading to those diseases and allow
us to disentangle the mechanistic complexity of disorders
like Epilepsy and Autism. Our new data demonstrate that by
studying those defects, we can gain unique insights into the
development of the human cortex that cannot be made in
rodent model organisms.

Disclosure: Nothing to disclose.

© 2021 EAN



2 Plenary Sessions

Sunday, 20 June 2021
Presidential Symposium —
Named Lectures

PLENO2-1

Moritz Romberg Lecture: Romberg and
his famous test - what more do we know
170 years

G. Halmagyi
Sydney, Australia

Romberg, a founder of modern clinical neurology, is now
remembered mostly for his postural test in which patients
with proprioceptive impairment are unable to stand with
their feet together when their eyes shut. Romberg was active
before the function of the vestibular system was elucidated
and we know that vestibular impairment, moderate bilateral
or severe unilateral vestibular impairment will also produce
a positive Romberg test, but only if proprioception is
disrupted as happens when the patient tries to stand on a
compliant rather than on a firm surface. It is now possible
to test routinely the function of each of the six semicircular
canals and the four otoliths, individually. Here we review
the physiological basis of modern vestibular function tests
and consider how results from these relate to the Romberg
test.

Disclosure: Nothing to disclose.

PLENO2-2

The Brain Prize Lecture

H. Zoghbi
Houston, United States of America

PLENO2-3

Charles Edouard Brown-Sequard Lecture:
The core/penumbra model: implications
for acute stroke treatment and patient
selection in 2021

J-C. Baron
Paris, France

Despite major advances in prevention, ischemic stroke
remains among the leading causes of death and disability
worldwide. After centuries of nihilism and decades of failed
neuroprotection trials, the discovery in non-human primates,
subsequently confirmed in humans using positron emission
tomography, that after occlusion of the middle-cerebral
artery there exists an area of brain tissue termed the ischemic
penumbra that is electrically silent and at-risk of infarction,
yet can be salvaged by reperfusion up to and perhaps
beyond 24 hours after stroke onset, has revolutionized the
management of acute stroke patients. Indeed, this discovery
underpinned the development of highly efficient reperfusion
therapies, first intravenous thrombolysis and more recently
endovascular thrombectomy. Importantly, how long the

penumbra can survive depends not only on time elapsed
since arterial occlusion (‘Time is brain’), but also on how
severely perfusion is reduced. Imaging techniques allow to
map the penumbra and the already irreversibly damaged
core in the individual subject, and have documented that the
time-course of core growth at the expense of the penumbra
widely differs from patient to patient, and hence that
individual physiology should be considered in addition to
time since stroke onset for decision-making. This concept
has been implemented to optimize patient selection using
CT or MRI in pivotal trials of reperfusion therapies beyond
three hours after stroke onset, and is now routinely applied
in clinical practice. The notion that to be both efficient and
harmless, treatment should be tailored to each patient’s
physiological characteristics represents a radical move
towards precision medicine for stroke treatment.
Disclosure: Nothing to disclose.

PLENO2-4

Camillo Golgi Lecture: History of
prion science

A. Aguzzi
Zurich, Switzerland

Transmissible spongiform encephalopathies (TSEs) are
neurodegenerative diseases of humans and many animal
species caused by prions. The main constituent of prions is
PrPSc, an aggregated moiety of the host-derived membrane
glycolipoprotein PrPC. Prions were found to encipher many
phenotypic, genetically stable TSE variants. The latter is
very surprising, since PrPC is encoded by the host genome
and all prion strains share the same amino acid sequence.
Here I will review what is known about the infectivity, the
neurotoxicity, and the neuroinvasiveness of prions. Also, I
will explain why I regard the prion strain question as a
fascinating challenge — with implications that go well
beyond prion science. Finally, I will report some recent
results obtained in my laboratory, which is attempting to
address the strain question and some other basic issues of
prion biology with a “systems” approach that utilizes
organic chemistry, photophysics, proteomics, and mouse
transgenesis.

Disclosure: Nothing to disclose.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 1-3



Monday, June 21 2021
Towards Precision Neurology

PLENO3-1

Epidemiology meets deep learning and
artificial intelligence

M. Van der Schaar
Cambridge, United Kingdom

PLENO3-2

Current and future use of precise tools
(e.g. genetics, biomarkers, imaging) for
personalized

H. Zetterberg
London, United Kingdom

PLENO3-3

Individual treatment decisions based on
precision neurology

F. Muntoni
London, United Kingdom

Spinal muscular atrophy is an ideal condition in terms of
genetic therapeutic intervention. All patients with SMA,
irrespective of their severity, have homozygous deletions
(or other mutations) of the SMN1 gene, but carry at least
one intact copy of the SMN2 gene. These two genes are
virtually identical, with the exception of the splicing
regulation of exon seven, excluded from the majority of the
transcript in SMN2. This led to the development of
compounds to modify SMN2 gene exon seven splicing,
which were the first one to be studied across the broad SMA
patient population. More recently it has been possible to
deliver the SMN1 gene using an AAV viral vector, and the
development of this therapeutic intervention has also
progressed rapidly. We are now in the unusual situation in
which, in the last five years, SMA shifted from an incurable
disease, to a condition in which there are now three
approved drugs. The pace of changes in the SMA field is
unprecedented in neurology and provides a paradigm for
therapeutic development also in other neurological
conditions. At the same time, the field is facing now new
issues: 1. Treatment efficacy is tightly associated with
duration of disease, so early recognition and intervention
are now more important than in the past; 2. A new
“generation” of children who would have had a very severe
and eventually fatal disease are now surviving and
demonstrating significant improvement, however we are
not sure on how their phenotype will evolve over time; 3.
As the three drugs are unequivocally effective, high quality
comparative analysis of their individual efficacy is currently
not available, and of course this leads to some uncertainties
on “the best approach” both for families and treating
physicians; 4. Is combinatorial therapy a rational step from

Plenary Sessions 3

a medical perspective, apart from the financial
considerations? The evolution of this field will be
summarised in my presentation
Disclosure: Nothing to disclose.

PLENO3-4

Precision Medicine without limits? Ethical
and economic challenges

C. Druml
Vienna, Austria

© 2021 European Journal of Neurology, 00 (Suppl. 1), 1-3
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Symposia

Saturday, June 19 2021
Five Presidents Symposium: Future of
Sleep Medicine

SYMPO1-1

Sleep Apnea and Cerebrovascular
Disease — 2021 update

J. Stevens
Fort Wayne, United States of America

This lecture will discuss current knowledge concerning the
complex interaction between sleep, sleep disorders,
cerebrovascular disease and stroke, with a particular
emphasis on sleep apnea. Recommendations concerning
primary and secondary prevention of stroke by providing
treatment of sleep-related conditions will be provided.
Disclosure: Nothing to disclose.

SYMPO1-2

REM Sleep Behaviour Disorder (RBD):
future implications for neurodegenerative
disease

C. Trenkwalder
Kassel, Germany

Idiopathic or isolated REM sleep behavior disorder (iRBD)
is defined by the International Classification of Sleep
Disorders (ICSD-3, Sleep 2014) and includes a
pathologically increased muscle tone of the chin (REM
without atonia, RWA) (Frauscher et al Sleep 2012) during
the REM episodes recorded by video-polysomnography
(PSG). REM episodes are clinically characterized by
vocalizations, jerky movements, even bed falls or violations
of the patient or the bedpartner. As questionnaires are not
sufficiently valid for diagnosis, video-synchronized PSG is
the gold standard for diagnosis. Currently, iRBD is the most
specific prodromal feature of a-synuclein pathology, which
may manifest even a decade before motor symptoms of
Parkinson disease, multiple system atrophy or dementia
with Lewy Bodies occur. In a 18-year follow-up study more
than 80% of the subjects of a cohort with iRBD have
developed a neurodegenerative disease (Schenck et al,
2013). Recent data report an overall conversion rate from
iRBD to an overt neurodegenerative syndrome of 6.3% per
year, with 73.5% converting after 12-year follow-up
(Postuma et al 2020). The prevalence of RBD in de novo
PD patients is about 25% (Mollenhauer et al 2013), with an
increase up to 52% in the same cohort after six years
(Zimansky et al 2021). RBD is now established as a

diagnostic marker for DLB and occurs up to 80% in patients
with MSA. The early diagnosis of RBD combined with
other non-motor features such as hyposmia, constipation,
depression and cognitive decline characterizes the
prodromal phase of a neurodegenerative syndrome, most
likely a alpha-synucleinopathy. Unfortunately none of these
non-motor parameters and RBD can be shown in each
single PD patient, some PD patients even miss many of
these non-motor features or develop them later in the
disease. The early diagnosis of iRBD, however, provides an
unprecedented opportunity to directly observe prodromal
neurodegenerative states, for early intervention with
neuroprotective therapy, if available in the future.
Disclosure: Nothing to disclose.

SYMPO01-3

Narcolepsy: An immune-mediated
hyothalamic disease

C. Bassetti
Bern, Switzerland

Narcolepsy affects one of 2,000 people in the general
population and typically starts in adolescence and early
adult life. The leading symptom is excessive daytime
sleepiness (EDS) with (narcolepsy type 1, NT1) or without
(NT2) cataplexy. Other manifestations include
hallucinations, sleep paralysis, disturbed sleep, as well as
cognitive, psychiatric, metabolic and autonomic
disturbances. The etio-pathophysiology consists of genetic
and environmental factors which lead to an immune-
mediated loss of orexin neurons in the lateral hypothalamus.
Rarely, narcolepsy is seen in the context of other acquired
or familial brain diseases. Diagnosis is based on clinical
features and supported by the presence of typical biomarkers
(sleep onset REM episodes, cerebrospinal fluid orexin
deficiency, HLA DQB1*06:02 positivity). Current
diagnostic criteria for NT2 and the narcolepsy borderland
are controversial. Symptomatic treatments for EDS,
cataplexy and other symptoms have greatly improved, their
evidence and efficacy were recently reviewed (EAN-ESRS-
EU-NN guidelines, 2021). More research is needed to
determine the exact frequency of narcolepsy, identify new
biomarkers, uncover the exact mechanisms of orexin loss,
and determine the potential of new (also causal) treatment
approaches and their impact on patients’ functionality and
quality of life.

Disclosure: Nothing to disclose.

4 © 2021 EAN



Symposia 5

SYMPO1-4

Restless Legs Syndrome: Recent results
from pathophysiological and imaging
studies.

B. Hogl
Innsbruck, Austria

SYMPO1-5

Is Paradoxical (REM) sleep a motor state?

P.-H. Luppi
Lyon, France

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22



6  Symposia

EAN/MDS-ES Updates in Innovative
Diagnostic Methods for Parkinson’s
disease and other Synucleinopathies

SYMPO2-1

Imaging for Parkinson’s disease and
Parkinsonism

I. Rektorova
Brno, Czech Republic

SYMPO02-2

Has Genetics Changed Management of
Parkinson’s disease and other
Synclinopathies

A. Di Fonzo
Milan, Italy

In recent years, the identification of various genetic causes
of Parkinson’s diseases and other Synucleopathies has had
a great impact on a better definition of different clinical
syndromes. The advent of next-generation sequencing
techniques has provided an impressive step forward in the
easy identification of PD monogenic forms. However, this
increased availability of genetic testing has challenges,
including the ethical issue of genetic testing in unaffected
family members, available home testing kits and the
increasing number and relevance of variants of unknown
significance. The emergent role of genetic factors in PD has
important implications on clinical practice and counseling.
As a consequence, it is fundamental that neurologists have
a proper knowledge of the genetic background of this
disease and perform an accurate selection of when and who
has to be tested for gene mutations.

Disclosure: Nothing to disclose.

SYMPO02-3

Laboratory biomarkers for diagnosis of
PD, other synucleinopaties and atypical
parkinsonian syndromes - is there
evidence?

P. Svenningsson
Stockholm Sweden

The degeneration of dopaminergic neurons of the midbrain
together with the deposition of intracytoplasmic aggregates
of alpha synuclein (a-syn) constitute the main pathological
hallmarks of Parkinson’s disease (PD) and Multiple System
Atrophy (MSA). The search for a reliable diagnostic and
prognostic biomarker in PD has seen increased attention
towards the exploration of measures of a-syn species of
peripheral tissues and biofluids. Autopsy studies of PD
patients have confirmed the frequent co-existence of a-syn
pathology in the brain and the peripheral nervous system
(PNS) and cerebrospinal fluid (CSF). In this presentation, I

review research mainly from the recent years investigating
the biomarker potential of detecting peripheral o-syn
pathology with regard to feasibility, methodology and
diagnostic accuracy. We reference studies using different
methodologies, from well-established immuno-
histochemistry (ICH) to novel proximity ligation assay
(PLA) assays seeding propensity using Real-Time Quaking-
induced Conversion Studies (RT-QulC). I also discuss
studies measuring a-syn in extracellular CSF vesicles. In
addition, studies on neurofilament light chain (NfL) in CSF
as well as serum/plasma show a high specificity to
distinguish PD from MSA as well as the taoupathies
progressive supranuclear palsy (PSP) and corticobasal
syndrome (CBS).

Disclosure: Honorarium from AbbVie

SYMP02-4

Neuropathologic Signature of synuclein
dissemination in Parkinson’s disease

T. Outeiro
Gottingen, Germany

Parkinson’s disease (PD) is a progressive, age-associated
neurodegenerative disorder affecting more than 10 million
people above 60 years old. Neuropathologically, PD is
characterized by the accumulation of aggregated protein
deposits known as Lewy bodies and Lewy neurites,
primarily composed of alpha-synuclein (aSyn). aSyn is an
abundant brain protein involved in synaptic vesicle release,
and is known as an intrinsically disordered proteins (IDP)
with prion-like properties, as it can misfold, seed, and
spread the misfolded conformation to normal monomeric
forms of the protein. Different strains of aSyn and seem to
display different cell binding and penetration properties,
resulting in the transmission of pathology between cells. It
is currently thought that distinct protein conformations
account for differences in seeding potency. Interestingly,
different studies reveal the occurrence of multiple types of
protein pathologies in PD and other neurodegenerative
disorders, suggesting a putative synergistic effect in the
aging brain that may culminate in multi-morbidity.
However, the exact molecular mechanisms involved in the
cross-talk between different proteins, and in the propagation
of aSyn pathology, are still obscure. Here, I will discuss
current concepts suggesting the pathological spreading of
aSyn aggregation in PD.

Disclosure: Nothing to disclose.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22



EAN/ILAE Post-stroke epilepsy —
on the way to precision neurology

SYMPO3-1

Epileptogenesis after intial insult

A. Pitkdnen
Kuopio, Finland

More than five million people are diagnosed with epilepsy
every year. Despite of about 30 anti-seizure drugs, 30% of
patients are drug-resistant. The International League
Against Epilepsy has recently proposed a classification of
epilepsies into six etiologic categories: structural, genetic,
infections, metabolic, immunological, and unknown.
Preclinical and clinical molecular, cellular, and network
research have shown etiology-dependent differences in the
progression of epileptogenesis (i.e., development of
epilepsy and its progression). Preclinical studies have
demonstrated promising anti-epileptogenic or disease-
modifying effects in structural and genetic etiologies with
more than 50 interventions, ranging from small molecules,
to biologicals, to cell and gene therapies. Several molecular,
imaging, and electrophysiologic parameters have shown
promise as prognostic biomarkers for epileptogenesis.
However, major efforts will be required to validate and
translate the promising proof-of-concept data to clinical
practice in order to reduce the incidence of epilepsy or at
least reduce the molecular tissue pathology to the level, at
which the epilepsy stays drug-responsive. Data points
towards precision treatment(s) that match with etiology,
molecular pathology of epileptogenesis and subject-specific
genetic and exposomal factors.

Disclosure: NeuroTrauma Sciences, Corlieve Therapeutics,
Angelini Pharma - consultations fees.
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SYMPO03-2

Stroke, Seizures, and Epilepsy - Precision
from the clinical perspective

T. Von Oertzen
Linz, Austria

Prevalence in epilepsy, whilst high in the first two decades
of life, tend to peak in the elderly. Cerebrovascular disease
is the most common cause of epilepsy in adulthood. Seizure
after stroke may occur early (within seven days of acute
stroke) or late (after seven days of acute stroke). Whereas
early seizures tend to reflect impact of acute changes, late
seizures are more likely to present epilepsy. Although post
stroke seizure and epilepsy seem to affect only a minority
of stroke patients, recent studies identified risk factors for
post stroke epilepsy. Hence, identification of patients with
particular risk profile is feasible. The number of anti-
seizures medications (ASM) has dramatically increased
since the early "90th, little data exist on the effect of specific
ASMs in the elderly or stroke. Most data show better
tolerability of third generation ASM but no difference in
seizure control.

Inflammatory effects are discussed to contribute to post
stroke epileptogenesis. However, data on anti-inflammatory
aspects of e.g. statins or on post stroke epilepsy are sparse.
Seizure prediction scores including SeLECT score for
ischemic strokes and CAVE for intracerebral hemorrhage
allow stratification of high risk groups. This will allow
meaningful clinical trials on post stroke epilepsy which will
ideally lead to more precise treatment option for epilepsy or
even neuroprotection to prevent post stroke epileptogenesis.
Disclosure: Dr. von Oertzen reports grants, personal fees
and/or non-financial support from Novartis Pharma, Eisai,
UCB, Arielle, GW Pharma and Livanova.

SYMPO03-3

Infections as etiology of epilepsy,
treatment and prognosis

M. Koepp
London, United Kingdom

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22
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SYMPO03-4

Post-traumatic epilepsy - current
treatment

M.H. Bjark
Bergen, Norway

Post-traumatic epilepsy is defined as seizures occurring
more than seven days after traumatic brain injury. Seizures
occurring within seven days of injury are classified as early
post-traumatic seizures. Approximately 4% of all epilepsy
cases are post-traumatic, and it’s the most important cause
of symptomatic epilepsy in young people. After traumatic
brain injury, the 10-year incidence is 2—4% and increases
with injury severity. In severe brain injury, more than 10%
of patients develop epilepsy. Other risk factors are early
post-traumatic seizures, impressed skull fractures,
penetrating brain injuries, intracranial hemorrhage,
temporal/frontal cortical damage, chronic alcohol
consumption, psychiatric disease, a family history of
epilepsy, and repeated head injuries, as well as abusive head
trauma in children. Post-traumatic epilepsy may develop
several years after the injury, but more than 50% of patients
experience their first seizure within the following year. The
cascade of events leading to post-traumatic epilepsy include
excitotoxicity, neuroinflammation, oxidative stress, and
neurodegeneration. Many patients develop hippocampal
sclerosis. Anti-seizure medication prevents early post-
traumatic seizures and is recommended in high-risk patients
to avoid further brain injury and status epilepticus. Meta-
analyses have shown that levetiracetam and phenytoin/
fosphenytoin are equally effective, but levetiracetam is
easier to administer and better tolerated. Anti-seizure
prophylaxis does not reduce the risk of post-traumatic
epilepsy and should be tapered down after hospital
discharge. Several agents have had promising anti-
epileptogenic effects in animal studies but have not been
tested in humans. Post-traumatic epilepsy is treated with
anti-seizure medication recommended for focal epilepsy.
Surgery can be considered for select patients.

Disclosure: Bergen Epilepsy Research Group, led by Dr
Bjerk, has received funding from Sanofi to conduct post-
marketing drug safety research. Speaking/consultancy
honoraria from Novartis, Teva and Lilly.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22



Are we able to prevent some symptoms
in neurogenetic disorders?

SYMP04-1

Are we able to prevent or minimize the
symptoms in leukodystrophies?

L. Schéls
Tiibingen, Germany

SYMP04-2

How early diagnosis helps to prevent the
cardiological manifestations in
neuromuscular disorders

M. De Visser
Amsterdam, The Netherlands

SYMPO04-3

Personalized preventive approaches for
stroke prevention in neurogenetic
disorders

A. Arsovska
Skopje, Macedonia

Stroke is one of the leading causes of disability and
mortality in the world. Despite the advances of treatment
modalities, it is still a challenging subject. Stroke is a
complex and multifactorial disease caused by the
combination of vascular risk factors, environment and
genetic factors. Personalized preventive medicine is a
relatively new platform that can guide the clinician to create
an optimal prevention pathway for stroke in patients with
neurogenetic disorders. It is also important to establish an
accurate diagnosis through detailed evaluation of such
patients. It will also lead to improved risk assessment and
family counselling, as well as increased awareness for
neurogenetic causes of stroke.

Disclosure: Nothing to disclose.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22
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EAN/EAPC Personalised palliative
care for chronic progressive
neurological disease

SYMPO05-1

Advancing precision care in advanced MS -
the EAN Guideline

A. Solari
Milan, Italy

The Clinical Practice Guideline on Palliative Care (PC) of
People with Severe Multiple Sclerosis (MS) was a joint
initiative of the EAN, EAPC, RIMS, and has been endorsed
by ECTRIMS and MSIF. The guideline followed the
GRADE methodology, and was devised by a task force of
health professionals (HPs) from three disciplines (neurology,
PC, and rehabilitation), methodologists, and patient
advocates from nine countries. Ten clinical questions were
formulated, involving HPs and over 950 MS patients and
caregivers from the participating countries. These clinical
questions encompassed general and specialist PC, advance
care planning (ACP), discussing with HPs the patient’s wish
to hasten death, symptom management, multidisciplinary
rehabilitation, interventions for caregivers (two questions),
and interventions for HPs (two questions). For six of the
clinical questions (general and specialist PC, symptom
management, multidisciplinary rehabilitation, and
interventions for caregivers) 34 evidence-based
recommendations were produced (one of which was a
strong recommendation) and one good-clinical-practice
statement. Six additional statements were formulated for the
clinical questions where evidence was lacking: ACP,
discussion with HPs of the patient’s wish to hasten death,
and interventions for HPs. Besides providing evidence-
based guidance to HPs involved in the care of people with
severe MS, this guideline emphasizes the need for further
research on the integration of PC and MS care, including
consideration of the various models of (palliative) care
provision in this population. To help bridge this knowledge
gap, selected task force members are now leading a project
aimed to constructing and testing the efficacy of a
MS-specific ACP intervention.

Disclosure: Dr. Solari reports grants from the EAN and the
FISM, during the conduct of the study; other from Almirall,
Excemed, Genzyme, Merck Serono, Novartis, and Teva,
outside the submitted work.

SYMPO05-2
Personalised Care of Late Stage
Parkinsonism - the CLaSP study

S. Lorenzl
Salzburg, Austria

SYMPO05-3

Personalised palliative care improves
quality of life for neurological patients

D. Oliver
Canterburry, United Kingdom

Palliative care has been recommended for the care of people
with progressive neurological disease and is now included
in many disease specific guidelines. Palliative care
encompasses the personalised, holistic care of all patients
-physical, psychological/emotional, social and spiritual -
and in particular those with life limiting disease. All patients
should receive good communication with patient and
family, shared decision making and goal setting and
symptom management, and this should be available due to
their needs, rather than the state of progression of the
disease. Specialist palliative care services, from a specialist
team, may be needed for complex issues, including complex
communication and ethical issues at the end of life. There is
increasing evidence that palliative care is effective. A short-
term intervention for people with multiple sclerosis (MS)
and the training of specialist MS nurses improved symptoms
and reduced care giver burden, both of which would reflect
on quality of life. A large UK trial of a short-term
intervention showed improvement in symptoms — pain,
sleep, nausea and bowel issues- with no change in mortality,
and patients and families appreciated the care and felt more
empowered. A trial of a multidisciplinary specialist
palliative care team involvement did show an improvement
of quality of life, as well as symptom improvement. The
careful, personalised assessment and management by a
specialist team, with palliative care and neurological
experience, does seem to be effective. Further research is
needed in this complex area, to continue to develop this
established evidence base.

Disclosure: Nothing to disclose.
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EAN/EANO Precision Neuro-oncology

SYMPOG-1

Targeted therapy for glioblastoma

E. Le Rhun
Zurich, Switzerland

SYMPO06-2

Targeted therapy for rare brain tumors

R. Ruda
Turin, Italy

Rare CNS tumors represent a unique challenge. Given the
difficulty of conducting dedicated clinical trials, there is
lack of therapies supported by high quality evidence, and
knowledge regarding the impact of standard treatments
(surgery, radiotherapy or chemotherapy) is commonly
based on retrospective studies. Recently, new molecular
techniques have led to the discovery of actionable molecular
alterations. The aim of this talk is to review the recent
progress into molecular understanding and therapeutic
options of some rare brain tumours, both in children and
adults. We will discuss options such as targeting m-TOR
pathway in subependymal giant cells astrocytomas (SEGAs)
of tuberous sclerosis and BRAF V600E mutation in rare
glial (pleomorphic xanthoastrocytomas) and glioneuronal
(gangliogliomas) tumors. These two tumor entities are a
model of how specific molecular treatments can favourably
impact neurological symptoms, such a seizures or quality of
life, and outcome. Moreover, we will discuss the initial
experience in targeting new molecular alterations in diffuse
gliomas, such as IDH mutations and NTRK fusions, and in
medulloblastomas, such as SHH pathway.

Disclosure: Nothing to disclose.

Symposia

SYMPO06-3

Targeted therapy for brain metastasis

M. Preusser
Vienna, Austria

SYMPO06-4

Targeted therapies for brain tumors in
children

S. Miiller
San Francisco, United States of America

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22
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Disorders of Spatial Orientation and
Navigation

SYMPO7-1

Effects of aging and Alzheimer’s disease
on spatial navigation

V. Segen
Magdeburg, Germany

Normal aging is associated with declines in navigational
skills, including path integration, spatial learning, formation
of allocentric representations, and spatial memory. The
deficits experienced by Alzheimer’s disease (AD) patients
are even more pronounced and have significant implications
for everyday functionality. Spatial navigation deficits
observed in AD, including asymptomatic at-risk young
adults, are associated with pathological changes within the
medial temporal lobe, primarily the entorhinal cortex and
the hippocampus. In fact, those areas are the earliest regions
that show tau accumulation, a hallmark of AD pathology, as
well as to undergo substantial structural and functional
changes. Converging evidence suggests that the same
regions play a key role in supporting spatial navigation. For
example, the entorhinal cortex is a critical region for path
integration, whilst the hippocampus is closely linked with
landmark-based navigation and spatial memory. In this talk,
a review of spatial deficits observed in healthy older adults
and AD patients will be provided. Specifically, the talk will
focus on age-related changes in spatial memory across
different perspectives as well as declines in path integration.
Lastly, the potential of assessing path integration
performance using virtual reality technology as an early
diagnostic tool for those at risk of developing AD will be
highlighted.

Disclosure: Nothing to disclose.

SYMPOQ7-2

Spatial navigation deficits as cognitive
markers for preclinical Alzheimer’s
disease

J. Laczo
Prague, Czech Republic

Currently, there is an urgent need to identify individuals
with preclinical Alzheimer’s disease (AD) who may benefit
from potential prevention strategies and disease modifying
therapies. Neuroimaging, cerebrospinal fluid and newly
also blood-based biomarkers are used as diagnostic
measures of AD pathophysiology in the preclinical stage.
By contrast, there are no established cognitive markers to
identify preclinical AD and at-risk individuals. The brain
areas that are highly susceptible to and affected earliest by
AD pathophysiology constitute the core network for spatial
navigation. Therefore, spatial navigation deficits may
reflect underlying AD pathophysiology in the preclinical
stage of the disease. In accordance with this theoretical
model, recent studies have demonstrated that individuals
with preclinical AD and genetically at-risk individuals show
altered spatial navigation patterns before any other cognitive
symptom onset. Spatial navigation deficit is thus emerging
as a potential cost-effective cognitive marker to detect AD
in the preclinical stage, which has important implications
for future diagnostics and treatment approaches.
Disclosures: Nothing to disclose.
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SYMPOQ7-3

Neurological disorders of spatial
orientation and navigation

T. Brandt
Munich, Germany

Neurologists become increasingly aware that impairment of
spatial orientation, spatial memory and navigation are found
in patients with degenerative brain disorders, especially
impending dementia, transient global amnesia, acute right
hippocampal lesions and in patients with bilateral peripheral
vestibular loss. Real-space navigation can differentiate
between amyloid-positive and amyloid- negative amnestic
mild cognitive impairment and thus identify patients with
Alzheimer pathology (Schoberl et al. Neurology 2020).
Prolonged allocentric navigation deficits disclosed
hippocampal damage in transient global amnesia (Schoberl
et al. Neurology 2019). PET measurements in the post-acute
stage revealed activations in the right hippocampal and
extrahippocampal cerebral navigation network as a
functional substitute for the deficit in creating an updating
of the internal cognitive map. Transient topographical
disorientation may occur with right hippocampal
hemorrhage (Irvin et al.Brain Behav 2018). Patients with
bilateral vestibulopathy show spatial memory deficits in a
virtual variant of the Morris Water Task accompanied by a
hippocampal volume loss (Brandt et al. Brain 2005). Spatial
navigation requires a continuous representation of the
location of motion of the individual within a 3-D
environment whose coordinates are provided mainly by
vestibular and visual cues. This information is essential for
an update of our internal model of the environment and the
establishment of actual cognitive maps during locomotion.
In real-space experiments selective deficits in recombining
novel routes (shortcuts) were found (Schoberl et al. Sci Rep
2021). A chronic unilateral vestibular loss does not
significantly affect spatial memory (Hiifner et al.
Hippocampus 2007)

Disclosure: Nothing to disclose.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22
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Monday, June 21 2021

The next revolution for neurotherapy?
Navigated transcranial ultrasound for
surgery, blood brain barrier opening
and neuromodulation

SYMPO08-1

Focal surgery with ultrasound

A. Lozano

Seville, Spain

The delivery of focused ultrasound energy across the skull
represents a novel non-invasive means of making
therapeutic lesions in the brain. So far, approximately 2,000
patients per year are receiving focused ultrasound
thalamotomy to treat essential tremor and other tremor
disorders. These procedures typically take two hours to
perform and are often done in an outpatient basis. With the
therapeutic success and safety of these procedures the
possibility of additional targets and novel pathologies are
being considered. There is a possibility of lesioning the
globus pallidus and the subthalamic nucleus in addition to
the thalamus to treat Parkinson’s disease, and a number of
neuropsychiatric targets including the anterior limb of the
internal capsule and the subgenual cingulate are also being
considered to treat disorders such as obsessive-compulsive
disorder and depression. In addition, there are a number of
emerging indications of focused ultrasound to treat a variety
of neurological disorders, which will be discussed.
Disclosure: Nothing to disclose.

SYMPO08-2

Focal blood brain barrier opening with
ultrasound

J.-F. Aubry
Paris, France

Transcranial ultrasonic brain therapy emerged during the
past decade as a new clinical tool for neurology. High power
multi-element arrays of transducers have been developed
for focal surgery and successfully used for thalamotomy, in
particular to treat Essential Tremor, Parkinsonian Tremor,
neuropathic pain, or Obsessive Compulsive Disorders. The
same clinical systems have been operated at lower power
and in conjuction with intravenous injection to ultrasonic
contrast agents (micro-bubble) to open the blood brain
barrier (BBB). Such transient and local drug delivery in the
brain paves the way to more efficient drug therapies, such
as chemotherapy for glioblastomas.We will present in this
talk the principles of ultrasound-induced BBB opening, and
the results of pioneering BBB opening in humans with
Magnetic Resonance Guidance. We will also show that
lightweight handheld and neuronavigated systems have
been developed specifically for BBB opening and are now
available. We will finally show how BBB opening can be
used to deliver neuroactive drugs to modulate brain activity,
bridging the gap with another promising application of
transcranial ultrasound: transcranial ultrasound stimulation
(TUS).

Disclosure: Nothing to disclose

SYMPO08-3

Focal neuromodulation with ultrasound

R. Beisteiner
Vienna, Austria

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22



Models for explaining phenotype(s)

SYMP09-1

Clinical heterogeneity of Neurogenetic
diseases: introductory overview

A. Federico
Siena, Italy

The phenotypic variability in rare genetic neurologic
disorders is well known to clinicians and neuroscientists.
For the same disorders, in fact, we may have a different age
onset, on neonatal, on early or late infantile, on juvenile and
on adult ages, sometime differently occurring even in the
same family. The phenotypic variability may also present
with a variable symptomathology of the same disease
(related to a dismetabolic condition secondary to a gene
abnormality), with mainly psychic changes, or with
different involvement of the central (brain cortex, white
matter, basal ganglia, cerebellum, medulla) or even of
peripheral nervous system and muscle alone. We will report
several examples of inherited rare neurologic disorders,
describing the different phenotypic presentations, the
primary genetic changes and the role of gene mutations that
may differently alter the protein metabolism with
consequences in clinical presentations, the possible
involvement of secondary gene changes which may interact
with the primary genetic defects, the role of inflammation
processes and finally of exogenous factors as environment,
trauma, etc., all factors able to deeply influence the
phenotypic presentation.

Disclosure: Nothing to disclose.
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SYMP09-2

One gene and variable onset and
phenotype

J.M. Burgunder
Guemligen, Switzerland

Different mutations from a single gene may lead to very
variable phenotypes, and this is mostly due to the level of
perturbation of the encoded protein. Relationship between
genotype and phenotype, is a complex and variable
phenomenon. Phenotype variations include age at onset,
course and presentation. The molecular mechanisms
underlying such a variation are being extensively explored
and this research has provided a number of answers. They
can be classified in those involving the mutation itself and
other due to genetic, epigenetic and environmental factors.
One of the best explored examples is Huntington’s disease,
in which the age at onset is often decreasing from one to the
next generation due to a dynamic mutation. The role for this
mechanism has also been established in other diseases
including some of the spinocerebellar ataxia and myotonic
dystrophy. In other disorders, differential parental
imprinting with variation in methylation accounts for
differences in phenotype. Likewise, variations in gene
sequences not directly related to the disease may also
influence the phenotype. For example, genome-wide studies
in large populations of Huntington’s disease patients have
demonstrated the association of variations in genes related
to DNA repair functions with age at motor onset. In some
instances, such information is already important in terms of
neurogenetic counselling, whilst in other it is still more
relevant in terms of patients populations. Furthermore,
knowledge about these mechanisms has lead to a better
understanding about pathogenetic aspects in a number of
neurogenetic disorder, and may eventually provide
improved avenues for treatment.

Disclosure: Nothing to disclose.
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SYMPQ9-3

The importance of gene-gene interactions
in neurological disorders

J. Molnar
Budapest, Hungary

From simple Mendelian diseases to complex genetic
disorders novel methods are developed to diagnose, treat
and cure these disorders. In monogenic disorders cc. 31%
of disease genes have more than one disease phenotype
association (pleiotropy). It means that one gene can interact
in complex ways. In other disorders two or more different
genes can act together to modify a phenotype with the
mechanisms of epistasis. Digenic inheritance is associated
with two loci that are required for expression of single
Mendelian condition. Oligogenic inheritance is associated
with the presence of several rare variants. Mendelian
condition pairs can involve one or more modes of
inheritance (AD+AD, AD+AR, AR+AR). Mutational
burden is observed when the phenotype associated with a
highly penetrant variant is modified by the presence of one
or more additional variants which by themselves are not
penetrant. In common disorders there is an increasing need
for disease prediction. Based on the recent observation the
polygenic risk scores are the best predictors. Whether and
how subthreshold risk loci translate into relevant disease
pathways is unknown. The lecture will emphasize the
importance of the gene-gene interactions in both rare and
common neurological disorders. The challenges of the
genetic counselling with complex inheritance will be
discussed. Finally, you will get an insight into the newest
results of the polygenic risk score research in common
neurological disorders.

Disclosure: Nothing to disclose.

SYMP09-4

Gene-environments interactions

L. Migliore
Pisa, Italy

© 2021 European Journal of Neurology, 00 (Suppl. 1), 4-22



Chrononeurology — rhythmicity in
neurological disorders

SYMP10-1

The Biological Clock and Neurological
Diseases

D. Skene
Surrey, United Kingdom

SYMP10-2

Rhythmicity in Headache Disorders
C. Schankin

Bern, Switzerland

Primary headache disorders, such as migraine, cluster
headache and other trigeminal autonomic cephalalgias,
hypnic headache and others, are characterized by a
predisposition to headache attacks of a specific phenotype.
That means that the presence of a combination of several
internal and external factors may trigger headaches in
patients with a certain genetic background. Over recent
years, the mechanisms of these factors have been
investigated in detail using clinical presentation, genetics,
neuroimaging and animal work. Most of the primary
headache disorders are subject to a striking internal
rhythmicity that might either modulate the predisposition to
attacks, as seen for example in cluster headache patients in
bout compared to out of bout, or the triggering of attacks
itself. Deciphering the mechanisms of headache
chronobiology will improve our understanding of the
pathophysiology of attack generation, and it might reveal
novel approaches for prophylactic treatment. In this
presentation, the focus will be on our current understanding
of the rhythm generators of different primary headache
disorders. We will discuss if and how they can be modified,
and what could be potential treatment options in the future.
Disclosure: Consulting, Advisory Boards, Speaker, Travel
Support for/from Novartis, Eli Lilly, TEVA Pharmaceuticals,
Allergan, Almirall, Amgen, MindMed, Griinenthal. Part-
time employee at Zynnon.
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SYMP10-3
The Timing of Stroke

S. Evers
Miinster, Germany

The timing of stroke onset is dependent from many variables
including biorhythmicity. In this presentation, the different
aspects of these variables will be presented. This includes
the 24 hour-rhythm which is mainly influenced by
endocrinological and homoeostatic factors sich as stress
hormone levels, blood pressure, temperature etc. Also
differences in the occurrence of stroke can be detected
during a week. Here, more social aspects have to be
considered. Finally, also the annual biorhythm has been
detected to have some impact on the occurrence of stroke.
Weather changes and environmental factors are important
in this context. In summary, stroke medicine is also
influenced by different rhythmic levels on a daily, weekly
and annual basis.

Disclosure: Honoraria received from Allergan, Lilly,
Novartis, Teva

SYMP10-4

How sleep and sleep loss affect brain
disorders

R. Fronczek
Leiden, The Netherlands

This lecture will highlight the role of sleep in relationship
with the biological clock in neurological disorders. The
newly discovered glymphatic pathway plays a vital role in
clearing amyloid from the brain during sleep. In alpha-
synucleinopathy’s and paraneoplastic disorders sleep
symptoms are an early core feature, offering possibilities
for early diagnose and possible disease course modifying
interventions.

Disclosure: Lecture fees & Advisory Work: TEVA,
Novartis, Bioprojet, Allergan, Lilly.
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Tuesday, June 22 2021
EAN/ESO Recent advances in acute
stroke pathophysiology and treatment

SYMP11-1

Covert Brain Infarction: Towards Precision
Medicine in Research, Diagnosis, and
Therapy for a Silent Pandemic

T. Meinel
Bern, Switzerland

Covert brain infarction (CBI) is by far the most frequent
incidental finding on brain imaging outweighing all other
incidental findings on brain imaging combined. It is
estimated, that CBI are up to three times more prevalent
then manifest stroke. The aim of this talk is to present the
current evidence on the history, neuroradiological
definitions, pathophysiology and consequences of CBI. One
particularly relevant question for neurologists is whether a
standardized or individualized diagnostic stroke work-up in
patients with CBI, but without manifest cerebrovascular
disease is indicated. Furthermore, this talk will cover the
evidence on CBI in patients with manifest ischemic stroke.
In stroke patients, those with additional chronic CBI,
represent a vascular high-risk subgroup. Location and
phenotypes of CBI in stroke patients might even convey
clues to the underlying stroke etiology and might inform
precision medicine approaches in diagnostics and secondary
prevention. The talk will also cover shortcomings of
previous studies and directions of future research for this
silent pandemic.

Disclosure: The Swiss National Science Foundation (Grant
number 32003B_189077) supports a multicentre study on
the incidence of silent atrial fibrillation in patients with
covert brain infarction, led by our group.

SYMP11-2

The importance of hypertension in
secondary stroke prevention

L. Li
Oxford, United Kingdom

High blood pressure is a recognised risk factor for stroke
recurrence. In this lecture, we will start with a scoping
review on associations of “average” blood pressure and
blood pressure variability and various clinical and imaging
outcomes after stroke. We will then discuss up to date
randomised evidence of blood pressure control in secondary
prevention of stroke, focusing both on ischaemic and
haemorrhagic strokes and including recruitment updates on
ongoing trials in the field. We will move on to discuss some
clinically relevant aspects, including ways to monitor blood
pressure after the acute phase, when to start treatment, the
optimal blood pressure target, and selection of
antihypertensive drug class.

Disclosure: Nothing to disclose.

SYMP11-3

Acute stroke management: drip-and-ship
or mothership?

M. Ribo
Barcelona, Spain

SYMP11-4

Secondary stroke prevention:
identification of underlying cardiac
sources of stroke

M. Katan
Zurich, Switzerland

Unfortunately, according to the WHO, stroke is still the
second leading cause of death and the leading cause of
permanent acquired disability worldwide in 2021. One in
four people will suffer a stroke in their lifetime, and once
you have suffered a stroke, it is also the most serious risk
factor for having another stroke. In the last 20 years there
has been progress in preventing new strokes but
unfortunately still about 12% will suffer from stroke
recurrence within 5 years. This number needs to be
improved and we can make a difference ! Secondary
prevention after ischemic stroke is based on two main
pillars. On the one hand, secondary prevention is based on
the identification and treatment of known vascular risk
factors such as hypertension, dyslipidemia, diabetes,
obesity, and smoking, and on the other hand, on the early
identification and thus targeted treatment of the suspected
underlying etiology of the stroke that has occurred, but also
— even more importantly - of the possible future stroke.

In my talk T will focus on different underlying cardiac
diseases as potential sources of ischemic stroke such as
atrial fibrillation, PFO but also the concept of atrial
cardiopathy. Moreover, I will talk about imaging and blood
biomarkers to help better identifying these sources of
cardio-embolic strokes and then finally I will talk about
current and future treatment options.

Disclosures: I currently receive funding from the Swiss
National Science Foundation (142422), the Swiss Heart
Foundation and the Baasch Medicus Foundation. I received
in kind (assay) contribution for research projects from
Brahms Thermofisher and Roche.
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Towards personalized Multiple
Sclerosis care

SYMP12-1

Imaging methods to predict and monitor
individual disease courses

C. Enzinger
Graz, Austria

SYMP12-2

Bodyfluid-biomarkers in multiple sclerosis
and related disorders: diagnose, predict,
monitor

C. Teunissen
Amsterdam, The Netherlands

Body fluid biomarkers have a great potential to be employed
as dynamic and easy implementable tools in clinical
practise, to support diagnosis in individual patients, but also
for enrichtment and monitoring. Neurofilament light in
blood is now an established blood based biomarker, with
multiple possible contexts of use for MS and related
disorders. T will present recent results of the use of
neurofilament light in the clinical context of MS and other
neurological diseases (e.g. monitoring, prognosis and
enrichment). In addition, recent technological developments
create novel opportunities to identify novel body fluid
biomarkers for personalised medicine. I will introduce such
novel technologies (Olink, Ella), and elaborate how these
technologies can help in the development of biomarkers and
biomarker profiles. Lastly, I will show examples of their use
from our research group.

Disclosure: CT is the primary investigator of a Marie Curie
ITN grant, in which diagnostic companies are involved,
such as Quanterix, ADx Neurosciences, Olink.
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SYMP12-3

Virtual monitoring of MS patients by
digital biomarkers - lessons learned from
the COVID-19-pandemic

Y. Naegelin
Basel, Switzerland

The COVID-19 pandemic enhances and accelerates an
inevitable paradigm shift in interactions between health
care providers and patient: from physician guided
intermittent clinical visits and assessments towards remote
active and passive monitoring and provision of care and
education (E-health). The broad availability of electronic/
digital tools like smartphones and smartwatches, that have
become indispensable in more and more areas of daily life,
provides the technological basis for this transformation.
Smartphones or smartwatches already contain sensors like
accelerometers (acceleration), gyroscopes (angular
velocity) and magnetometers (compass level orientation
data) that can provide frequent or even continuous,
objective, real-world information about qualitative and
quantitative aspects of human performance enabling a
comprehensive remote assessment. The realization of such
obvious advantages and opportunities is not trivial: We need
to develop appropriate signal processing and data analysis
tools and algorithms to derive informative and reliable
features that may be used as “digital biomarkers” out of a
nearly indefinite quantity of data. We will discuss challenges
and opportunities in the context of ongoing projects that aim
at validating digital biomarkers such as our own project
“dreaMS”. In Multiple Sclerosis (MS), a complex and
chronic disease, the additional challenge is to complement
established clinical and innovative digital biomarkers by
laboratory and imaging features that access the underlying
pathological processes in the immune and nervous system.
Only such comprehensive approaches will allow real
progress towards personalized MS care.

Disclosure: Nothing to disclose.
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SYMP12-4

Disease-modifying treatments in MS -
how to individualize treatment decisions
in daily routine practice?

M. Tintoré
Barcelona, Spain

MS natural history is changing towards are more benign
phenotype. A progressive decrease in the time from CIS to
MS diagnosis due to changes in diagnostic criteria and a
reduction in the time from CIS to treatment initiation have
been observed across epoch, and may have contributed to
the lower risk of disability accrual that is seen patients
diagnosed in more recent epochs. However, aggressive MS
still exists and should be identified as early as possible.
Current evidence suggests that disease-modifying treatment
(DMT) and high efficacy treatments should be initiated at
an early stage because it is likely to significantly impact the
long term prognosis. Thus, accurately determining the
degree of disability that patients are likely develop over the
mid- to long-term is crucial for providing more
individualized treatment. We will review and stratify which
baseline or early demographic, clinical, radiological or
biological factors predict disability accumulation.
Modifiable factors such as vitamin D, smoking, diet,
exercise and comorbidities will be addressed together with
the concept of brain reserve and cognitive reserve. We will
also present data on a baseline risk score for predicting
moderate disability that integrates baseline prognostic
factors. We will also discuss the prediction capacity for
predicting extremes phenotypes such as aggressive MS
defined as reaching an EDSS >6.0 at 10 years. The
development several of risk calculators will be presented.
Disclosure: Compensation for consulting services and
speaking honoraria from Almirall, Bayer, Biogen, Genzyme,
Jansen, Merck-Serono, Novartis, Roche, Sanofi-Aventis,
Viela Bio and Teva
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Brain-heart axis and autonomic
dysfunction

SYMP13-1

Brain-heart axis and central lesions
inducing autonomic dysfunction

M. Hilz
Erlangen, Germany

The cardiovascular system is modulated by the central
autonomic network (CAN) which in turn receives
information from cardiovascular structures. This interplay
assures cardiovascular adjustment to need. Normally,
sudden blood pressure (BP) increase augments afferent
baroreceptor firing which centrally triggers decreased
sympathetic and augmented parasympathetic efferent
impulses and initiates swift BP and heart rate (HR) return to
baseline. Yet, during efforts, such as stair-climbing, BP- and
HR-downregulation would impede adequate muscle
perfusion and stair-climbing. Thus, CAN-structures adjust
autonomic responses to the actual situation. There seem to
be hemispheric differences in cardiovascular autonomic
effects. In pre-surgical epilepsy patients, left-hemispheric
inactivation augmented sympathetic cardiovascular
modulation while right-hemispheric inactivation enhanced
cardiovagal activity. Left-sided lesions of the ventromedial
prefrontal cortex (VMPFC) which contributes to
cardiovascular autonomic responses to emotional stimuli,
dampened HR- and BP-adjustment to visual-emotional
stimuli, whereas right-sided VMPFC-lesions are associated
with exaggerated, paradoxical cardiovascular responses.
Insular cortex lesions are associated with increased sudden
death. Removal of the amygdalae which contribute to
conditioned cardiovascular fear responses decreases
sympathetic cardiovascular activation. Conversely,
excessive stress may cause myocardial stunning,
myofibrillar degeneration, coagulative myocytolysis, or
life-threatening arrhythmias. Lesions involving CAN-
structures, e.g. due to stroke, multiple sclerosis, or traumatic
brain injury, may reduce overall autonomic, particularly
parasympathetic modulation resulting in relatively increased
sympathetic modulation. Evaluation of the brain-heart
interaction is essential to assess the cardiovascular risk of
patients with central nervous system diseases.

Disclosures: Dr. Hilz received travel-support and speaker-
honoraria from Sanofi, Amicus, Bayer Health Care,
consultancy compensation from Sanofi, Alnylam, and
Pfizer, and research support from Novartis Pharma.

Symposia 21

SYMP13-2

Central ANS dysfunction and brain-heart
interactions: from physiological profiling
to functional imaging

J. Jordan
Cologne, Germany

In healthy persons, autonomic control centers in the
brainstem integrate information from peripheral tissues and
higher brain areas to adjust the cardiovascular system to the
physiological demands of the body. Functional or structural
changes in central cardiovascular control centers have been
implicated in various diseases including autonomic failure
associated with multiple system atrophy or neurogenic
arterial hypertension. Physiological, pharmacological, and
biochemical methodologies have been the mainstay to
characterize autonomic control mechanisms in human
beings. However, approaches to assess the brainstem-heart
interactions in human beings have been limited. In the past,
functional magnetic resonance imaging has been
successfully applied to asses various brain functions,
however, brainstem imaging was limited by poor spatial
resolution. Conversely, cardiac magnetic resonance imaging
lacked temporal resolution required for autonomic research.
Therefore, we combined physiological profiling with high
resolution functional brainstem imaging or real-time cardiac
magnetic resonance. Using the approach, we traced human
baroreflex and peripheral chemoreflex regulation at the
level of brainstem and hypothalamus. Moreover, we
visualized distinct autonomic control circuits in this region.
Finally, we established real-time cardiac magnetic
resonance imaging to allow for beat-by-beat assessment of
right and left ventricular responses to autonomic challenge
maneuvers. Now, we apply the approach to elucidate
mechanisms mediating cardiovascular autonomic
dysfunction in patients with multiple system atrophy, the
postural tachycardia syndrome, or neurovascular
compression associated with neurogenic hypertension.
Disclosure: Nothing to disclose.
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SYMP13-3

Intracranial Pressure and sympathetic
activity

A. Pavy-Le Traon

Toulouse, France

The brain modulates cardiovascular function but also
receives input from the heart and vascular system that
modifies central autonomic output. The relevance of the
brain-heart axis is poorly recognized although common
neurological diseases such as stroke or traumatic brain
injury associate with cardiac rhythm disorders or
hypertension. Massive intracranial pressure (ICP) rise leads
to cerebral ischemia and is known to produce hypertension,
bradycardia and respiratory irregularities due to a sympatho-
adrenal mechanism, termed Cushing response. We
demonstrated in a group of patients with suspected normal
pressure hydrocephalus that ICP is a reversible determinant
of sympathetic nervous system (SNS) activity, with
experimental confirmation in mice [Schmidt et al 2018].Our
data have been confirmed by other independent teams. In
patients, 7mmHg ICP rise significantly increases muscle
SNS activity by 17%. In live sheep, 10mm Hg ICP rise
significantly increases renal SNS activity by 50% [Guild et
al 2018]. Hence, independent teams demonstrated brain
barosensitivity activating SNS activity and representing a
novel “intracranial baroreflex”. Astrocytes, that are
mechanosensitive, might be a good candidate for being the
intracranial baroreceptors. Unlike the extra-cranial carotido-
aortic baroreflex, the intracranial baroreflex has a sympatho-
excitatory purpose. Modest ICP increase might activate the
intracranial baroreflex and participate in the pathogenesis of
sympathetic hyperactivity which is involved in the genesis
and negative outcomes of many cardio-metabolic disorders
such as heart failure, hypertension and obesity.

Disclosure: Nothing to disclose.

SYMP13-4

Neurocardiac axis: Heart’effects on brain
in heart failure

C. Arvanitis
Toulouse, France

Heart failure (HF) is a global health challenge that will
likely continue to progress in the future due to increased in
life expectancy and in acute myocardial infarction survival
rates. While we understand the neurohumoral sympathetic
activation during HF, it remains unclear how the heart
elicits such sympatho-excitation and what role is played by
cardiac afferent neuronal fibers. Only in the past few
decades have we started to learn about the basic
pathophysiology underlying the heart—brain axis. Cognitive
impairment is both a critical component of the co-morbidity
spectrum of HF and has dramatic consequences in terms of
quality of life. Despite the fact that the mechanisms
accounting for HF-associated cognitive impairments are
unknown, brain hemodynamic changes and adverse drug
reactions have been suggested to play a role. There is
increasing evidence that the sympathetic nervous system
-via the capsaicin-sensitive-afferent sensory nerves- has a
cardioprotective role against myocardial ischemic injury.
Using a mouse model of HF with cardiac afferent
desensitization by local application of resiniferatoxin
(RTX), we aimed to evaluate cerebral allostasis through a
series of behavioural tests recapitulating different symptoms
of depressive disorders. We show the importance of the
attenuation of cardiac sensory fibers in alleviating not only
cardiac sympathoexcitation but also depression. Discovery
of methods that block such activation are critical for the
development of improved clinical applications.
Disclosure: This work is in collaboration with INSERM,
CNRS, Université de Montréal, and, CHU de Toulouse
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MS-related fatigue — tired of
inflammation?

FWO01-1

Immunological basis of MS-fatigue and
therapeutic implications)

T. Berger
Vienna, Austria

Abstract: The etiology of MS-related fatigue is still
enigmatic. Apart from the likelihoods of either an
association with disrupted sleep architecture thus causing
daytime fatigue or with the extent of existing physical
disability thus causing fatigue and increased fatiguability by
mere exhaustion there might be also a neuroimmunological
causative contribution to MS specific fatigue. In this lecture
the immune-to-brain communication pathways will be
briefly summarized, with emphasis on the response of the
central nervous system to peripherally generated chronic
inflammatory stimuli — termed as sickness-behaviour in
other (mainly infectious) conditions. It will be discussed
whether a chronic inflammatory status, specifically
mediated by microglia, plays a central role not only in the
neuropathology of MS lesion formation but also in
triggering MS specific fatigue as a functionally relevant
symptom of sickness behavior.

Disclosures: Nothing to disclose.

FWO01-2

Functional correlates and diagnostics of
fatigue in RRMS/SPMS

I. Penner
Diisseldorf, Germany

Abstract: Fatigue, this overwhelming feeling of tiredness
and exhaustion, is one of the most debilitating symptoms of
multiple sclerosis (MS). Given the high prevalence rates
across all MS-disease courses this symptom has to be taken
seriously since it has tremendous effects on patients’ daily
life, their working ability and finally does also have
socioeconomic implications. Although the symptom’s
existence is undoubted, its exact nature and underlying
pathophysiological mechanisms are still a matter of debate.
Actually, the diagnostic process is based on patient reported
outcomes (PROs) to assess the main clinical presentations,
cognitive and motor fatigue. In standard clinical care, these
instruments allow structured evaluation, quantification and
clinical follow-up of a given individual. However, these
instruments only mirror subjective feelings and views of
patients and will not be able to allow for causal research.
Objective measures are therefore urgently needed to
characterize the multifaceted nature of fatigue in more
detail and to develop appropriate treatment regimens. At
present, only few functional correlates have been detected
which in turn can be attributed to the conceptual
heterogeneity and uncertainty what fatigue really means.
The most plausible functional explanation is based on
imaging results suggesting a disconnection between certain
cortical and subcortical structures involving prefrontal
cortex, basal ganglia, and thalamus. In addition,
proinflammatory cytokines as well as neuroendocrine
dysregulation have been related to the pathogenesis of
fatigue. However, despite the growing number of research
in the field, no clinically useful biomarker has been
proposed and established so far.

Disclosure: Honoraria for speaking at scientific meetings,
serving at scientific advisory boards and consulting
activities from Adamas Pharma, Almirall, Bayer Pharma,
Biogen, Celgene, Desitin, Sanofi-Genzyme, Janssen,
Merck, Novartis, Roche, and Teva.

FWO01-3

MS-Fatigue from a somnologist’s
perspective

S. Knudsen-Heier
Oslo, Norway
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New therapeutic approaches in rare
neurological diseases

FW02-1

Transition from paediatric to adult care:
Treatments for rare diseases the adult
neurologist needs to know about.

U. Schara-Schmidt
Essen, Germany

Abstract: Background: Neurological disorders in
childhood, adolescence and adulthood are rare and very rare
diseases; for many, prevalence and incidence are unknown.
Causal therapies are currently used only for individual
disease identities. Nevertheless, new genetic methods, a
better understanding of pathophysiology and
multidisciplinary treatment concepts are improving
patients’ life expectancy and quality of life. As a result,
patients with an early disease onset reach adulthood and
further care in adult medicine is necessary. Often, Neurology
is the leading discipline.

Question: How can transition be made meaningful? Where
do problems stand out?

Material and method: Using examples of disorders
transition should be presented and important aspects and
possible problems pointed out.

Conclusions: The transition process is complex and
requires time and personnel resources. If carried out
sensibly, it can lead to an efficient care of patients in the
long term and thus be also economically effective.
Disclosure: Nothing to disclose.

FW02-2

Rare neuromuscular disorders: from
precise diagnosis to personalized
treatment

T. Evangelista
Paris, France

Abstract: In Europe there is an estimated 30 million people
affected by more than 7,000 rare diseases (RD); around
80% of genetic origin. Most rare diseases and in particular
rare neurological diseases still lack approved treatments in
spite of major research advances in the understanding of the
molecular basis of diseases. A key aspect to translate
advances in disease knowledge into potential medicines is
a careful selection of the therapeutic modality to be
developed (e.g. small molecules, monoclonal antibodies,
protein replacement therapies, gene and cell therapies, or
drug repurposing). We will summarize the main aspects of
different novel therapeutic approaches with some examples
of success stories. The RD world is quite specific in its
characteristics and it has to face different challenges and
opportunities to be able to develop and approve therapies.
We will briefly discuss the current challenges and
opportunities in this domain such has trial design, data
sharing, patient engagement or regulatory pathways. The
European Reference Networks provide a needed opportunity
to coordinate RD research in order to improve standards of
care, increase access to diagnosis and treatment, increase
the understanding of phenotypes and natural history,
increase enrolment of patients into clinical trials, and create
disease registries.

Disclosure: The author is a member of the European
Reference Network for rare neuromuscular diseases
(EURO-NMD) — Project ID No 739543.

FW02-3

Rare and complex epilepsy syndromes:
from precise diagnosis to personalized
treatment

E. Trinka
Salzburg, Austria

© 2021 European Journal of Neurology, 00 (Suppl. 1), 23-43



Etiology-driven therapy in epilepsy:
From bedside to bench

FW03-1

Neuroinflammation in epilepsy: not only
autoimmune encephalitis

M. Carreno
Barcelona, Spain

FWO03-2

Genetics in epilepsy: not only abnormal
channels

S. Zuberi
Glasgow, United Kingdom

FWO03-3
mTOR pathway in epilepsy: not only
Tuberous Sclerosis Complex

R. Guerrini
Florence, Italy
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The role of the muscle acetylcholine
receptor isoforms in myasthenic
syndromes

FW04-1

Reduction of the safety factor in
myasthenic syndromes

H. Cetin
Vienna, Austria

Abstract: The reliability of neuromuscular transmission is
described by the concept of safety factor, and determined by
various structural and molecular adaptations of the
neuromuscular junction. In general, the safety factor defines
how much larger than required an effect of the presynaptic
nerve terminal has to be to generate an action potential in the
muscle fibre, ensuring that each nerve action potential is
translated into a muscle action potential under physiological
conditions. Different factors including i) the release of a
substantially high number of presynaptic vesicles, ii) high
acetylcholine receptor and voltage-gated sodium channel
densities at the postsynaptic membrane and iii) the increase of
input resistance at the postsynaptic region by muscle
membrane folds contribute to the safety factor that is around
2 in human. In myasthenic syndromes, autoantibody-mediated
mechanisms targeting pre- and postsynaptic proteins or
mutations affecting the function of these proteins compromise
the safety factor and impair neuromuscular transmission.
Extraocular muscle fibres are characterised by a lower safety
factor as compared to limb muscles, resulting in a higher
susceptibility of extraocular muscles to weakness in
myasthenia gravis and in some genetic forms of myasthenic
syndromes. Higher motor neuron firing frequencies were
recently proposed to further contribute to a lower safety factor
by increasing the release of acetylcholine from the presynaptic
terminal and resulting in the accumulation of acetylcholine
receptors in desensitised states. The understanding of
mechanisms defining the safety factor and underlying disease
states is important to direct the clinical management of
patients with autoimmune and genetic myasthenic syndromes.
Disclosure: Nothing to disclose.

FWO04-2

Fetal and adult AChRs in congenital
myasthenic syndromes

D. Beeson
Oxford, United Kingdom

Abstract: In early biochemistry studies of mammalian
muscle denervation it was evident that acetylcholine receptors
(AChR) with different properties existed. Confirmation came
with the cloning of cDNA encoding the &- and y-subunits
from calf muscle and the demonstration that inclusion of the
&~ and y-subunit into the AChR pentamer underlies the
differing properties. The adult isoform (a2p3d¢) and the fetal
isoform (a2fyd) differ in their developmental expression

profile, electrophysiological properties of channel
conductance, open time and Ca2+ permeability, and in their
affinities for choline and acetylcholine. Despite it now being
over 30 years since the properties of the two AChR isoforms
were defined there is still debate about their precise biological
role and why two muscle AChR isoforms evolved. In this
presentation I will review the differing human phenotypes
(congenital myasthenic syndromes) that result from mutations
within the AChR &- and y-subunits, the biological information
we can gain from detailed characterisation and the
implications for treatment. The majority of what we know
about muscle AChR comes from studies of rodent
neuromuscular junction and it is tempting to think functional
studies of neuromuscular transmission in the mouse can be
directly translated to humans, however the congenital
myasthenic syndromes teach us to be cautious with this
approach. In particular, the expression profile for the AChR
- and y-subunits is very different, has a marked impact on
phenotype, and needs to be taken into account when
developing disease models.

Disclosure: Nothing to disclose.

FW04-3

Fetal and adult AChRs in autoimmune
myasthenic syndromes

A. Vincent
Oxford, United Kingdom

Abstract: Possible differences between the structure/function
of acetylcholine receptors during development and at the
mature neuromuscular junction were recognized early
(reviewed in Vincent, Nature News & Views 1975).
Subsequently, it became clear that the gamma (fetal-specific)
subunit was replaced by an epsilon (adult-specific) subunit
during muscle development. Most patients with myasthenia
gravis have antibodies that bind to the two alpha subunits and
which do not, therefore, distinguish between the two
isoforms. However, many MG patients do have some fetal
AChR specific antibodies perhaps because the fetal isoform
is the predominant form in the thymic myoid cells and are
involved in the immune response. In the 1990s, we and others
detected fetal-AChR specific antibodies in mothers of
children with arthrogryposis multiplex congenita, some of
whom were asymptomatic. Fetal-AChR specific antibodies
could be cloned from B cells in the thymus of two of these
mothers and were more common in parous women,
irrespective of the outcomes of the pregnancies (Matthews et
al 2002), suggesting that antibodies may also be stimulated
by fetal cells or antigens that reach the mothers’ circulation
during pregnancy. In addition, it is now clear that some
surviving children from similar mothers, despite not having
severe arthrogryposis, have a persistent facial myopathy.
Using an established mouse maternal-to-fetal transfer of
human antibodies (Jacobson et al 1999) we have shown that
transfer of potentially pathogenic fetal-specific AChR
antibodies can be reduced in order to protect the developing
fetus (Coutinho et al 2021).

Disclosure: Nothing to disclose.
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From precision medicine to the use of
artificial intelligence in neurointensive
care

FW05-1

Multimodal neuromonitoring to guide
precision medicine in neurocritical care

S. Wolf
Berlin, Germany

FW05-2

Artificial Intelligence in neurocritical care

N. Schweingruber
Hamburg, Germany

Abstract: Artificial Intelligence (AI) is introduced to
medicine and an Al assistance will be the future that we
should help to shape. Supervised, unsupervised, and
reinforcement learning will be the main methods to play
role in the implementation of AI. Severely ill patients
admitted to intensive care unit are monitored closely to
early detect deterioration. This monitoring data can be used
to train Al models to predict critical phases in advance,
making an earlier reaction possible. To achieve this a lot of
clinical data is needed and an external validation on
independent cohorts should take place. Prospective studies
with treatment of patients admitted to ICU with Al
assistance should show that they provide a benefit for
patients. To introduce the advantage of Al in clinical routine
in the future, more Al based models with larger datasets will
be needed. To achieve this international cooperation are
mandatory. Clinical centers associated with universities are
needed to provide a constant validation of applied models
and detect potential declines of performance during clinical
implementation.

Disclosure: Nothing to disclose.
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FW05-3

Ethico- legal aspects of artificial
intelligence in neurocritical care)

B. Arda
Ankara, Turkey

Abstract: By the mid-20th century, the impact of
technology on medicine had become very evident. On the
one hand, physicians were starting to lose their ancient
“techne oriented” professional identity. On the other hand,
a new patient type emerged; as a figure demanding her/his
rights, beginning to inquire about the physician’s
paternalism. Even in this case, it was inevitable that
different approaches would replace traditional medical
ethics. Currently, these new approaches are challenged once
more with the emergence of Al in healthcare. The main
question is how the patients and caregivers will be shaped
within the medical ethics framework in the Al world?
Disclosure: Nothing to disclose.
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Infections as triggers on autoimmunity
FWO06-1

Infections as triggers of autoimmune
encephalitis and related disorders

S. Muniz Castrillo
Bron Cedex, France

Abstract: The initial trigger leading to the immune
tolerance breakdown is still unknown in most autoimmune
encephalitites associated with antibodies targeting neuronal
surface antigens. Nevertheless, prodromal symptoms
compatible with mild infections are not infrequent,
suggesting that some common and benign microbiological
agents could act as triggers of the autoimmune reaction.
Conversely, herpes simplex virus (HSV) encephalitis is now
a well-characterized trigger of autoimmune encephalitis,
and is particularly related to the development of anti-
NMDAR antibodies, though other specificities have also
been reported. Serological studies as well as an animal
model further support the association between HSV and
anti-NMDAR encephalitis, but the underlying pathogenesis
is still obscure. However, a genetic predisposition involving
the Toll-like receptor 3-pathway might exist at least in a
subset of patients. In addition to HSV, anti-NMDAR and
other autoimmune encephalitis have also been associated
with other infections, chiefly Japanese encephalitis and
HIV, but new epidemic and pandemic diseases such as
COVID-19 are raising concern as potential triggers of
autoimmune encephalitis. On the contrary, despite the
recent description of anti-neural antibodies against different
targets in some patients, solid evidence regarding the
autoimmune pathogenesis is still lacking for several
historically reported post-infectious neurological diseases,
such as Sydenham chorea and von Economo’s encephalitis
lethargica. Interestingly, type 1 narcolepsy constitutes a
good example of neurological autoimmunity triggered by
infection in genetic susceptible subjects that might provide
some clues for future research in autoimmune encephalitis.
Disclosure: Nothing to disclose.

FWO06-2

Infections as triggers of other central
nervous system autoimmune disorders

D. Garcia Azorin
Valladolid, Spain

Abstract: Infectious diseases are often included in the
differential diagnosis of many neurological disorders and
syndromes. Besides the central and peripheral nervous
system manifestations of microbiological agents, such as
Zika virus, varicella zoster virus, herpes virus, Malaria,
Epstein-Barr virus, West Nile virus influenza virus or
recently severe acute respiratory syndrome coronavirus 2.
Postinfectious manifestations of these agents cover
autoimmune syndromes, including opsoclonus-myoclonus,
cerebellitis, myelitis, acute demyelinating
encephalomyelitis, and Bickerstaff brainstem encephalitis,
among others. The frontier between acute and postinfectious
is not always evident. The key diagnostic features will be
summarized, including disease-specific antibodies, as anti-
GQIlb in Bickerstaff encephalitis; and which ancillary
exams might disentangle the presence of an acute infection
or the evidence of a passed infection, such as oligoclonal
bands or immunoglobulin M/G in serum or cerebrospinal
fluid analysis. To date, different treatments have been
proposed, including steroids, intravenous immunoglobulins,
plasmapheresis or other immunotherapies, however
evidence is limited, and evidence is relatively weak for
most therapeutic options.

Disclosure: Nothing to disclose.

FWO06-3

Infections as triggers of Guillain-Barré
syndrome

J. Sellner
Mistelbach, Austria
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New developments in understanding
disorders of language

FWO7-1

Language symptoms and testing, in
aging, aphasia and cognitive decline

I. Pavdo Martins
Lisbon, Portugal

Abstract: Language complaints and disturbances are
frequent in the clinical practice, particularly after focal and
degenerative disorders, where they can be the first
manifestation of the disease. Although clinicians still tend
to dichotomize language in expressive and comprehension
impairments, this traditional approach is no longer
consistent with what we know about language organization,
since single regions can be involved in the decoding and
production of the same linguistic information. Neuroimaging
of large series of patients and connectivity based parcelation
studies have expanded our understanding about the
architecture of language circuits, within, between and
beyond the classical areas described by Broca and Wernicke.
Moreover, neurophysiologic studies are unravelling
network dynamics during speech processing in real time. In
this workshop we will review language symptoms and
disorders according to these new perspectives and indicate
the type of clinical assessment that will target specific
disturbances. We will discuss the dual processing model,
consisting on ventral and dorsal language pathways related
to acoustic-articulatory mapping and lexic-semantic
processing, respectively, and the type of language errors
resulting from dysfunction of each stream. We will also
present disorders of fluency, speech programming and
subtypes of semantic disturbances. Finally, we will
underline the type of subjective language complaints
associated to normal aging. We expect that the workshop
attendees will update their knowledge on language disorders
and language network organization, will be able to indentify
language impairments in degenerative diseases and to select
the most appropriate tools to assess the different types of
language complaints.

Disclosures: Nothing to disclose.
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FWO7-2

Language disorders in neurodegenerative
diseases

C. Cerami
Pavia, Italy

Abstract: Language impairments play an increasingly
important role in the identification and diagnosis of many
neurodegenerative diseases. In addition to primary
progressive aphasia (PPA), several other neurodegenerative
disorders within frontotemporal lobar degeneration,
Alzheimer’s disease (AD) and a-synucleopathy spectrum
may show impairments at language tests, even in the early
stages. Various degree of impairments in tasks exploring
different language domains, such as phonology, semantics
and syntax, may thus be present in the behavioral variant of
frontotemporal dementia (bvFTD), the progressive
supranuclear palsy (PSP), the corticobasal syndrome (CBS),
the posterior cortical atrophy (PCA) or the Lewy bodies
dementia (LBD). Efficiency in executive functions and
working memory plays a critical role in speech and language
performances in bvFTD, PSP and 1vPPA, while visuo-
perceptual and visuo-spatial abilities can influence
performances at language tasks with a visual input in PSP,
CBS and PCA. Graded variations of language
symptomatology can be detected across neurodegenerative
syndromes sharing same or different pathological substrates
(e.g., phonological impairments are core features of the
logopenic variant of PPA but may also be present in CBS
and PCA). Structural and functional connectivity
derangements of complex brain networks subserving
different language domains have been demonstrated to play
a key role. Nonetheless, language profiles and the respective
neural correlates have been only partly elucidated and
further studies are needed to explore inter- and intra-
variations of language performances among different
neuropathological groups.

Disclosure: Nothing to disclose.

FWO07-3

Language Connectomics

M. Thiebaut de Schotten
Bordeaux, France
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Sunday, June 20 2021
Precision medicine in stroke - where
are we?

FW08-1

Precision medicine in stroke - Current
applications

S. Lorenzano
Rome, Italy

Abstract: Precision medicine represents the future for
improving primary/secondary prevention,diagnosis,
phenotyping, and outcome determination. Expanding
precision medicine to the stroke area in order to identify
diagnostic and prognostic markers is crucial although
challenging. The implementation of this concept in clinical
practice is still far from being a reality and healthcare
disparities could limit the acceleration of translation from
the science of precision medicine into clinical practice
around the world. To achieve this goal,new approaches and
strategies along with novel technologies,informatics and
identification of practical clinical paradigms need to be
implemented. The great amount of data from clinical
trials,population studies, routine care, databases,registries,
including clinical,cognitive, advanced neuroimaging
(including metabolic imaging, imaging of functional
connectivity, radiomics) data, omics (genomics/
transcriptomics/proteomics/metabolomics) findings as the
basis for integromics and system biology, and data from clot
composition analysis should be shared across centers,
collected using standardized methods and a high-quality
big-data approach, and made available as a fertile ground
for future studies.Furthermore, the use of artificial
intelligence/machine learning could allow the development
of algorithms that, if validated,may guide stroke physicians
in tailoring decision-making process regarding patient
selection, prognosis determination, and prevention
strategies for each individual patient. This obviously needs
expertise and multidisciplinary approaches including stroke
clinicians and both clinical and basic researchers, data
scientists,omics specialists, biostatisticians, epidemiologists,
computer scientists/engineers, and experts in advanced
analytics and artificial intelligence. Multicenter
collaborative efforts should be put in place through the
establishment of consortia and adequate infrastructure for
proper and standardized data collection. What is certain is
that a philosophic and paradigm shift in the stroke
community should occur because individualized treatments
represents the next frontier.

Disclosure: Dr. Lorenzano served as expert consultant for
Boehringer Ingelheim (2013-2014); received two travel
grants from Boehringer Ingelheim (2016/2017); one from
Bayer (2014), Quintiles IMS and Daichii Sankyo (2017) for
meetings/conferences

FW08-2

Future applications

A.C. Fonseca
Lisbon, Portugal

Abstract: Precision medicine is broadly defined as tailored
diagnosis and therapy for each individual patient. From an
initial standpoint where treatment for a disease was needed
and therefore an “one-size-fits-all” approach was used we
are now changing to a tailored approach with treatment
suited for the particular characteristics of each individual.
Advancement and application of precision medicine to
stroke medicine in the future will hopefully lead to a better
and individualized care of stroke patients. This will
contribute to the reduction of the burden of stroke. Advanced
brain imaging methods are starting to helps us to know
more about individual thresholds to brain ischemia and to
personalize therapeutic time windows for endovascular
treatments. A review of the ongoing studies and of the
different biomarkers that are being studied will be provided.
The expectation is that the use of different types of
biomarkers will in the future, enhance early stroke diagnosis
and estimation of prognosis that will allow an adapted
treatment for each patient

Disclosure: Nothing to disclose.

FWO08-3

Precision medicine or personalized
medicine?

L. Caplan

Boston, United States of America

Abstract: Precision refers to a mode of action- being exact
and accurate, while personalized refers to attention to an
individual person. Optimally treatment should be both
precise and personalized. Each individual is different.
Patients live in a very complex social, civic, cultural,
economic, religious, and philosophic environment. Treating
physicians must understand and diagnose the cause of the
patient’s symptoms and illness in as much detail as possible.
They also must understand the person and the milieu. A
very detailed history, physical and neurological examination,
laboratory testing, and technological advances in brain and
vascular imaging now make it possible for physicians to
acquire the data needed to be able to direct management to
complex individual patients. Randomized trials, the basis of
so-called evidence-based medicine, yield general
information but often do not provide a road map to treat
individual patients.

Disclosure: Nothing to disclose.
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EAN/EUGMS Emerging and future
diagnostics in Alzheimer’s disease and
dementia

FW09-1

Dynamic changes in awareness for
cognitive decline and EEG: affordable
markers of preclinical AD

S. Epelbaum
Paris, France

FW09-2

Plasma biomarkers in dementia: past,
present and future

F. Bouwman
Amsterdam, The Netherlands

Abstract: This presentation will cover past developments
in plasmabiomarkers for neurodegeneration especially
Alzheimer’s disease. Current neurodegenerative plasma-
biomarkers reported on in literature that have good
diagnostic quality wil be discussed as well as it’s challenges
for application in future

Disclosure: Nothing to disclose.
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FW09-3

Genetics of the dementias - from
autosomal dominant disease to pre-
symptomatic screening

J. Schott
London, United Kingdom

Abstract: A small but significant proportion of cases of
dementia are caused by autosomal dominant mutations.
Identification of a causal mutation allows for a definitive
diagnosis to be made in life and appropriate counselling and
support to be offered to patients and family members; is the
basis for reproductive choices including in selected cases
preimplantation genetic diagnosis; and allows access to
research and clinical trials. The likelihood of identifying a
specific genetic cause of dementia depends on the clinical
condition, the age at onset and family history: in many cases
there is significant overlap between genotype and clinical
phenotype. The advent of new genetic technologies allows
for multiple genes to be assessed in parallel, but also means
that clinicians are confronted by variants of uncertain
significance or unexpected findings. Particularly given the
potential implications for family members, genetic testing
needs careful explanation and discussion with patients and
family members. In this lecture I will give a neurologist’s
overview of how to approach genetic testing for dementia
in clinical practice

Disclosure: Nothing to disclose.
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EAN/MDS-ES Experimental therapies
for rare movement disorders

FW10-1

Experimental Therapies for
Huntington’s Disease

A. Rosser
London, United Kingdom

Abstract: Huntington’s disease (HD) is an inherited
neurodegenerative condition, resulting in progressive
impairment of cognition, behaviour and movement, and
predominantly associated with degeneration of medium
spiny striatal neurons (MSNs). The underlying cause is
expansion of a CAG repeat sequence in exon 1 of the
huntingtin gene, leading to expression of a mutant form of
the huntingtin protein. There are currently no disease-
modifying treatments and few meaningful symptomatic
treatments, but a number of experimental therapies are
being actively explored, with the most prominent currently
being attempts to lower brain levels of mutant huntingtin
protein through the use of antisense oligonucleotides or
gene therapies. Several non-huntingtin lowering approaches
have also reached clinical translation, one being attempts to
replace degenerated striatal MSN's through transplantation
of MSN progenitors into the adult striatum. Animal studies
have demonstrated the capacity of such cells to establish
appropriate synaptic connections, and a number of small
studies in patients with HD have demonstrated safety,
feasibility and provided proof of principle that cell therapy
can improve function. However, there are still many gaps in
our knowledge relating to the underlying mechanisms by
which fetal donor cells exert effect on the host brain and the
conditions required to achieve more reliable efficacy. These
need to be addressed through an iterative process using
animal models and human studies. As many potential
disease-modifying agents do not cross the blood-brain
barrier, it is timely to address the common challenges of
delivering molecules and cells directly to the brain in HD.

Disclosure: 1 have provided consultancy services for
Roche, Wave Life Sciences and Triplet Therapeutics. I am
Chair of the European Huntington’s Disease Network,
which is supported by a grant from the CHDI Foundation.

FW10-2

Experimental Therapies for Rare
Movement Disorders - MSA

W. Meissner
Bordeaux, France

Abstract: Multiple system atrophy (MSA) is a rare and
fatal neurodegenerative disorder characterized by a variable
combination of parkinsonism, cerebellar impairment, and
autonomic dysfunction. The pathologic hallmark is the
accumulation of aggregated a-synuclein in oligodendrocytes
forming glial cytoplasmic inclusions, which qualifies MSA
as a synucleinopathy together with Parkinson’s disease and
dementia with Lewy bodies. a-synuclein is currently the
main target for the development of possible disease-
modifying treatments for MSA. In this regard, enhancing
the clearance of a-synuclein via autophagy (transcription
factor EB) or direct proteolysis (neurosin), inhibiting its
aggregation (anle 138b and CLRO1) or post-translational
truncation (belnacasan), as well as active (Affitope PDO1A)
and passive immunotherapy (CD5-D5) have demonstrated
beneficial effects on motor behavior, a-synuclein burden
and other neuropathological readouts in transgenic MSA
mice. Additional compounds targeting muscarinic receptors,
insulin resistance, Toll-like receptor 4 and histone acetylase
have also shown beneficial effects in transgenic mouse
models of MSA. These preclinical results have motivated
the conduction of a phase I trial to evaluate the safety and
tolerability of repeated administrations of specific active
immunotherapy against a-synuclein with Affitope PDO1A
and PDO3A (NCT02270489). Both vaccines were safe and
well tolerated. It is very likely that additional strategies
targeting o-synuclein will be evaluated in MSA patients
within the next few years. In this regard, a phase I trial to
assess the safety and tolerability of anle138b in healthy
volunteers is currently ongoing (NCT04208152).
Additionally, a small phase II trial with exenatide
(NCT04431713), an approved antidiabetic, is ongoing.
Disclosure: Fees for editorial activities with Springer
Nature and Elsevier, consultancy fees from Lundbeck and
Biohaven, and teaching honoraria from UCB.
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FW10-3

Experimental therapies for progressive
supranuclear palsy

G. Hoeglinger

Hannover, Germany

Abstract: Progressive supranuclear palsy (PSP) is a
neurodegenerative disease with predominant 4R-tau
aggregates. PSP has a wide spectrum of clinical
presentations. The typical clinical presentation of PSP is
called Richardson’s syndrome. Clinical features include
ocular motor dysfunction and postural instability. A number
of other syndromes associated with PSP pathology have
been described in the literature. These include syndromes
with predominant motor manifestations, such as PSP with
parkinsonism, as well as syndromes with predominant
cognitive manifestations, such as PSP with frontotemporal
dementia. The clinical phenotype is primarily driven by the
topography of cerebral tau pathology. Several factors
contribute to dysfunction and aggregation of the tau protein,
ultimately leading to neurodegeneration. A broad spectrum
of therapeutic approaches is currently under development.
Reduction of MAPT translation with antisense
oligonucleotides thus represents a possible treatment
strategy for tauopathies. Splice modifiers acting on exon 10
may restore this balance as possible therapeutic approach to
tauopathies. Several approaches to alter posttranslational
modifications of tau (e.g. covalent binding of O-linked
N-acetylglucosamine or phospho-residues) are being
developed to stabilize the affinity of tau to microtubules and
to prevent aggregation of tau. Preventing release and uptake
of'tau, as well as promoting tau clearance in the extracellular
space, are being considered as therapeutic strategies to
reduce the propagation of tau pathology. Spreading-
competent extracellular tau as targets for tau antibodies is
being studied in clinical trials employing both active or
passive immunization approaches. This presentation will
provide an update on the pathophysiological concepts and
experimental therapies for PSP.

Disclosure: Consultant for Abbvie, Alzprotect, Asceneuron,
Bial, Biogen, Biohaven, Lundbeck, Novartis, Roche,
Sanofi, UCB; Honoraria for presentations from Abbvie,
Bayer Vital, Bial, Biogen, Bristol Myers Squibb, Roche,
Teva, UCB, Zambon.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 23-43

Focused Workshops

33



34  Focused Workshops

Focus on Biomarkers in
Common Diseases?

FW11-1

Genetics: What are the “true” genetic
biomarkers in neurological disorders

N. Wood
London, United Kingdom

FW11-2

Body fluid markers: recent developments

B. Giometto
Trento, Italy

Abstract: Laboratories are expected to play a key role in
the diagnostic workup of suspected Neurological Disorders
where screening tests are available for antibodies and
classical serological or CSF markers. The diagnostic
approach to a patient with a suspected Neurological Disease
can be challenging and involves an accurate evaluation of
symptoms, clinical findings, laboratory tests and imaging.
Clinical signs suggestive of a neurological syndrome
attributable to an Autoimmune or Paraneoplastic Disorder
raise two diagnostics issues: correct diagnosis of a specific
PNS and the marker requested, and identification of a
possible concomitant malignancy and its location. The
presence of antibodies, especially Neuronal Surface or
Onconeural Abs, increases the probability that the
neurological syndrome is Autoimmune and studies are
available to inform and assist clinicians in the appropriate
use of antibody tests. Detection of a possible underlying
malignancy is more challenging as the presence of
antibodies is associated with a risk rate, which is difficult to
apply in making decisions on the individual patient.
Circulating onconeural Abs are commonly considered a
valuable tool for cancer diagnosis and are frequently
requested in clinical practice for patients with unclear
neurological symptoms. To take appropriate decisions, the
clinician should usually rely on clinical practice guidelines.
However, recommendations provided by clinical practice
guidelines may not cover all clinical questions or may not
be consistent across guidelines produced in different
contexts. Proper adherence to use of biomarkers by
physicians is critical for translating guideline
recommendations into improved healthcare

Disclosure: Nothing to disclose.

FW11-3

Neuroimaging: Impact on treatment
decisions and disease monitoring

M. Smits
Rotterdam, The Netherlands

Abstract:

Imaging plays a central role in the management of patients
with neurological disease, with MRI being the optimal
modality due to its excellent tissue contrast and non-
invasiveness. Clinically, MRI is primarily qualitatively,
based on subjective interpretation of gross imaging features.
Recent advances in image acquisition and analysis
technology, however, are moving the field of Radiology
forward towards quantitative imaging and imaging
biomarker development. Advanced imaging techniques
provide quantitative structural and physiological measures
of tissue properties. Computational analysis of radiographic
imaging has resulted in the rapidly evolving field of
radiomics, which correlates large numbers of quantitative
imaging features with tissue properties and clinically
relevant disease characteristics and patient outcome.

In this lecture I will describe how commonly used MRI
techniques can be applied quantitatively and can be
developed into imaging biomarkers. I will furthermore
highlight some of the promising MRI techniques that are
currently being researched for their clinical application.
Finally, I will discuss the background and use of radiomics.
The focus will be primarily on neuro-oncology, but the
main principles are applicable to other neurological
diseases.

Disclosure: Speaker fees from GE Healthcare — paid to
institution.
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EAN/ISNI Immune checkpoint
inhibitors: a step towards precision
neurology

FW12-1

Friends: ICIs as possible treatment for
infectious diseases of the CNS

G. Martin-Blondel
Toulouse, France

FW12-2

Friends: ICIs as potential treatment in
Neuro-Oncology

S. Oberndorfer
St. Polten, Austria

Abstract: One of the hallmarks of cancer is to overcome
immunosurveillance and the capability of cancer cell to
co-opt immune checkpoint pathways. Immunological
approaches of cancer treatment including immune
checkpoint inhibitors (ICI) initiated a new area in many
fields of oncology. Beginning with the successful treatment
of metastatic melanoma with ICI, many improvements with
respect to disease control could be achieved in several
cancer types including lung cancer, renal cell carcinoma,
bladder cancer, ovarian cancer, gastric cancer and many
others. However, the major impact of ICI in the field of
Neuro-Oncology to date is the observation of a completely
new spectrum of neurological side effects from anticancer
treatment. With respect to brain tumor treatment, ICI only
revealed efficacy in brain metastases of melanoma and lung
cancer. With respect to glioma, treatment success is still
limited. Although different treatment algorithms for glioma,
including combination therapies with ICI have been
conducted, results showed no convincing results so far. A
long list of factors may contribute to the lack of efficacy in
the treatment of glioma with ICI, such as the tumor
microenvironment, as well as multiple patient and iatrogenic
factors. In order to pave the way for immunotherapy in
Neuro-Oncology, all these factors need to be studied in
more detail to understand the immunological mechanisms
of the unique microenvironment of the CNS. Moreover,
future trials need to establish robust biomarkers in order to
identify potential subgroups of brain tumor patients who
may benefit from immunotherapy with ICI.

Disclosure: Nothing to disclose.
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FW12-3

Foes: Neurological toxicities related to
ICIs

A. Vogrig

Udine, Italy

Abstract: Given their efficacy in many types of cancer,
immune checkpoint inhibitors (ICIs) are increasingly used
in oncology. ICIs have a spectrum of toxicities that is
different to classic chemotherapy, including neurologic
immune-related adverse events (n-irAEs). Serious n-irAEs
are rare (1-3% of patients) but are important since they can
lead to disability or death. Their frequency varies according
to the number of ICIs adopted (higher in combination
regimens) and the type of ICI (higher using anti-CTLA-4
antibodies). Neuromuscular complications account for three
quarter of the cases, and the most common toxicities in
order of frequency are myositis, Guillain-Barré syndrome,
and myasthenic syndromes. Importantly, these
complications have some differences with their classic
counterparts (e.g. ICI-triggered myasthenia gravis often
present with concomitant myositis, respiratory insufficiency,
and myocarditis). Central nervous system disorders are less
frequent, and three main patterns were described: limbic
encephalitis, meningoencephalitis, and cerebellitis, each
with a distinct immunological background, disease
evolution and response to treatment. Some patients,
especially those receiving combination regimens, develop
cranial neuropathies, which can be bilateral, show
gadolinium-enhancement of the affected nerves, and can
lead to persistent sequelae, most frequently involving
hearing and vision loss in one third of the patients.
Intriguingly, clinically relevant differences exist between
ICI adopted, associated cancer, and neurological phenotype.
Anti-PD-1/PD-L1 are more frequent in myasthenic
syndromes and less common in meningitis and cranial
neuropathies, while anti-CTLA-4 are more common in
meningitis and less frequent in encephalitis and myositis.
Herein, we provide a comprehensive review of the
diagnostic approach and management of n-irAEs.
Disclosure: Dr. Vogrig reports receiving a fellowship grant
from the EAN.
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EAN/PNS: Forty years of anti-nerve
antibodies in neuropathy: still moving on

FW13-1

Anti-MAG antibodies

L. Querol
Barcelona, Spain

FW13-2

Anti-ganglioside antibodies

H. Willison
Glasgow, Scotland

Abstract: In human autoimmune neuropathies, studies
investigating humoral effector mechanisms conducted
during the last 40 years have focused heavily on serum anti-
ganglioside antibodies, now described in over 1,000
publications. Gangliosides including GM1, GDla and
GQ1b are a family of around 50 structurally distinct sialic
acid-containing glycosphingolipids that perform essential
biological functions throughout the body, most notably in
the nervous system. Non-ganglioside glycolipids including
sulfatides, galactocerebroside, LM1 and SGPG are also
important neural antigens in a wide variety of neuropathy
settings. Despite our tremendous advances in knowledge,
this field remains complex and incomplete, in large part
because of the profound practical and conceptual difficulties
in investigating glycolipids in the clinically relevant
physiological and pathological setting of human peripheral
nerve. The highly ordered membrane domains in different
nerve compartments display ganglioside oligosaccharides
to the extracellular environment in a range of different
patterns subject to local topographical constraints. Cis-
interactions between adjacent glycolipids introduce
enhancing and inhibitory influences on antibody binding.
Neural injury can be exaggerated or attenuated by variations
in the levels of ganglioside target and their accessibility in
nerve compartments, for example the nodal and internodal
axolemma. A major unsolved question for the future
remains the nature of the putative glycolipid antigen(s) that
mediate the common-or-garden demyelinating forms of
GBS and CIDP. This presentation reviews some of the
conceptual considerations and experimental highlights in
this field.

Disclosure: Nothing to disclose.

FW13-3

Anti-paranodal proteins antibodies

C. Sommer
Wiirzburg, Germany

Abstract:

Autoantibodies against paranodal proteins define a
subgroup of inflammatory neuropathies, mostly classified
as a subtype of chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP). IgG4 autoantibodies
against the paranodal protein neurofascin-155 characterize
a group of patients with pareses, tremor and ataxia, and poor
response to IVIG or other standard CIDP treatment.
Antibodies to contactin-1 can be associated with a similar
syndrome, and, in addition, glomerulonephritis. Patients
with antibodies to caspr-1, in addition, may suffer from
severe pain. Complement-fixing IgG3 antibodies targeting
paranodal proteins have also been described and may reflect
an earlier phase of the disease, as in acute-onset CIDP.
Demyelinating features in the nerve conduction studies but
an axonal histological phenotype are typical for the
“paranodopathies”. Pathogenicity of the antibodies has been
shown in passive transfer studies for some of the antibody
subtypes. Although there are no formal clinical trials, all
case report published so far report an excellent response to
treatment with rituximab. A very severe phenotype of
neuropathy, sometimes requiring intensive care treatment
for several months, ensues if antibodies to all subforms of
neurofascin (NF155, NF186, NF140) are present.
Disclosure: Consulting or educational talks regarding
immune neuropathies for Immunic, Roche, UCB, Merck,
Grifols, and CSL Behring.
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Monday, June 21 2021
Migraine diagnosis in the era of
precision medicine

FW14-1

Improving clinical diagnosis of migraine

R. Gil-Gouveia
Lisbon, Portugal

Abstract: There are no genetic, laboratorial,
neurophysiological or imaging biomarkers available to
confirm the diagnosis of migraine, that is supported by
consistent clinical criteria defined in the International
Classification of Headache Disorders. In most cases,
migraine diagnosis is straightforward and presumptive
diagnosis can even be assumed with the use of simple
screening tools, such as ID- Migraine©. So, migraine is of
fairly easy diagnosis, all you need is a knowledgeable
physician. Such a physician recognizes that the migraine
syndrome has many symptoms not included in the
diagnostic criteria, that frequently migraine patients may
not present all the cardinal symptoms or, most likely, may
have other less common symptoms that cast confusion or
doubts in establishing the correct diagnosis. Understanding
the syndrome, its temporal patterns and natural history is
relevant not only for diagnosis, but to adapt therapeutic
strategies and to understand brain processes involved in
each symptom or migraine phase. In the new era of precision
medicine, we need to get back to the basics and take time to
listen to our patients to learn about each patients’ migraine,
to understand the pathophysiological mechanisms in place
so we can be alert to adapt our diagnostic ability and
therapeutic strategies to each patients’ needs.

Disclosure: No conflicts of interest regarding this talk.
Conferences/ Consulting or Meetings from ALLERGAN,
BIOGEN, BOHERINGER, DAIICHI SANKYO, LILLY,
LUNDBECK, NOVARTIS, SANOFI and TEVA; Research
Grants FCT (Portugal 2020), 29675 and Novartis-SPC.

FW14-2

Advances in Genetics for migraine
diagnosis

N. Pelzer

Leiden, The Netherlands

Abstract: Migraine is a known heritable disease with
increased familial occurrence. In autosomal dominant
familial hemiplegic migraine, which can also occur
sporadically, a single pathogenic mutation in CACNAI1A,
ATP1A2 or SCN1A can confirm the clinical diagnosis. If
migraine occurs with a family history of cerebrovascular
disease, several monogenic cerebral hereditary angiopathies
can be diagnosed by genetic testing, including cerebral
autosomal dominant arteriopathy with subcortical infarcts
and leukoencephalopathy (CADASIL), retinal vasculopathy
with cerebral leukoencephalopathy and systemic
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manifestations (RVCL-S), and (Dutch-type) cerebral
amyloid angiopathy (CAA). The more prevalent subtypes
of migraine with and without (non-motor) aura show
polygenic complex inheritance, likely caused by
accumulation of common genetic variants with low effect
size, and/or rare variants with larger effect size. Increased
familial occurrence of migraine as a proxy for genetic load
is associated with characteristics such as aura symptoms
and lower age-at-onset. In genome-wide association studies
~40 risk loci have been identified for migraine. While
polygenic risk score analyses suggest contribution of
common polygenic variation to the familial aggregation of
migraine, only a small percentage of inheritance is explained
by this variation and a polygenic risk score cannot be used
to diagnose migraine in an individual patient. Latent class
analyses have to date also failed to associate genetic variants
to (clusters of) migraine symptoms. Still, with increasingly
larger genetic studies, genetic testing may be used for
diagnostic purposes in the future, or, in the light of
personalized medicine, aid in identifying migraine patients
more likely to respond to acute or prophylactic treatments.
Disclosure: Nothing to disclose.

FW14-3

Diagnostic biomarkers for migraine

P. Irimia

Pamplona, Spain

Abstract: Migraine is an underdiagnosed and undertreated
condition worldwide, not least because the early diagnosis
of this condition is based on the characteristics of headache
and because the clinical phenotypes of migraine patients are
extremely variable. The identification of potential
biomarkers of migraine will not only help to reduce the
subjective nature of migraine diagnosis but also, it will help
advance our understanding of migraine pathophysiology.
Furthermore, biomarkers would make possible to
personalize migraine treatment and predict the risk of
progression to a chronic form, which would lead to greater
therapeutic success with the consequent social and health
benefit. Several circulating molecules have been proposed
as diagnostic biomarkers for migraine, including calcitonin
gene related peptide (CGRP) and Pituitary adenylate
cyclase-activating peptide (PACAP). Recent investigations
have identified amylin as a potential biomarker. However,
biomarkers for the diagnosis of migraine are not available
for routine clinical practice and their role as biomarkers
with prognostic value has not been established. Future
research may identify novel migraine biomarkers and open
new avenues for the development of additional treatment
options for patients with migraine. Throughout this
presentation, a review on the potential diagnostic circulating
biomarkers associated with migraine will be presented.
Disclosure: Pablo Irimia has received honoraria from
Allergan, Novartis, Lilly and Teva Pharmaceuticals as a
consultant and speaker.
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A path toward precision medicine in
neurogenetics. One technique for one
disease?

FW15-1

Potential of gene editing for neurological
diseases

N. Déglon
Lausanne, Switzerland

Abstract: Genome editing is a technology that allows
specific modifications of an endogenous loci. Genome
editing includes not only the insertion, deletion or
replacement of nucleotides, but also the modulation of gene
expression and epigenetic editing. Emerging technologies
based on ZFs, TALEs, and CRISPR/Cas systems have
extended the boundaries of genome manipulation and
promoted genome editing approaches to the level of
promising strategies for counteracting genetic diseases. The
parallel development of efficient delivery systems has also
increased our access to the CNS. In this presentation, I will
describe the various tools available for genome editing and
summarize in vivo preclinical studies of CNS genome
editing and illustrate the potential with our recent data on
Huntington’s disease.

Disclosure:

Nothing to disclose.

FW15-2

Antisense-oligonucleotide

F. Bennett
California, United States of America

FW15-3
Gene Therapy

P. Kaufmann
Washington DC, United States of America
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EAN/ECTRIMS The elderly patient
with multiple sclerosis

FW16-1

Epidemiology and disease characteristics
of late-onset Multiple Sclerosis

M. Magyari
Copenhagen, Denmark

Abstract: Multiple Sclerosis (MS) has primarily been
considered a disease of the younger population, though
recent scientific reports have shown that the incidence,
prevalence, and the mean age at onset of persons with MS
are increasing. Late-onset MS , commonly defined as
disease onset after the age of 50 years, is considered a rare
phenomenon, however, the reported prevalence ranges
between 4% and 9.6% in different studies. This may be a
result of increased longevity of the general population as
well as improved life expectancy in the MS population.
Interestingly though, the increase is contributed to both
patients with primary progressive (PP) disease course and
remitting (RR) disease course, even though PPMS is more
frequently seen in the late-onset patient group. It has a
female preponderance and its initial presentation is usually
monosymptomatic, with a motor or cerebellar symptom.
The clinical characteristics and treatment approaches differ
from their younger counterparts including an increased rate
of reaching disability milestones.

Disclosure: Melinda Magyari has served on scientific
advisory board for Biogen, Sanofi, Roche, Novartis, Merck,
Abbvie, Alexion has received honoraria for lecturing and
research support from Biogen, Merck, Novartis, Sanofi,
Genzyme.

FW16-2

Treatment response to disease modifying
therapies in elderly MS patients

M. Trojano
Policlinico, Italy

Abstract: Significant advances have been made in the
treatment of Multiple Sclerosis (MS), but therapeutic-
decision making remain particularly challenging in elderly
patients. Most of randomized clinical trials (RCTs) of
disease-modifying therapies (DMTs) excluded MS patients
older than fifty years. The available efficacy and safety data
for those over 50 are subgroup or post-hoc analyses of the
pivotal trials, so our knowledge of these treatments in
elderly populations is insufficient. Comorbidity, gender,
disease activity and higher risk of treatment-related adverse
events, including serious infections, represent the major
factors influencing the risk-benefit analysis in older
patients. Moreover the decision to discontinue DMTs in
elderly patients without clinical-radiological signs of
inflammatory activity is still a controversial issue. A recent
meta-analysis of the main RCTs showed that the efficacy of
DMTs on disability worsening is inversely correlated with
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increasing age, but they suggested the presence of subgroups
of older patients that positively responded to the treatments.
A multicentre, observational, large cohort study based on
prospectively acquired clinical data from the Italian MS
Registry, provided evidence that the effectiveness of a
sustained exposure to DMTs on risk of disability
accumulation, although less significant than in young
patients, is still detectable in late onset MS (LOMS)
patients. Considering the increasing prevalence of LOMS,
further studies specific to this subgroup, using non-
traditional markers of disease progression and activity, are
both necessary and warranted for identifying subgroups of
patients with a favorable benefit to risk balance among
LOMS.

Disclosure: MT has served on scientific AB for Biogen,
Novartis, Roche, Merck and Genzyme; and she has received
research grants for her Institution from Biogen, Merck and
Novartis.

FW16-3

Immunosenescence and the risk of
disease modifying therapies in Multiple
Sclerosis

M. Mehling
Basel, Switzerland

Abstract: During aging, quantitative and functional
alterations of immune cells occur and are termed
“immunosenescence”. While clinically relevant features of
immunosenescence occur in most individuals beyond the
6th decade, several conditions have been associated with
premature immunosenescence. Examples include
chemotherapy, chronic viral infections or autoimmune
diseases. Most multiple sclerosis (MS) treatments are
regarded as “immunomodulators” rather than
immunosuppressants. Despite this, increased vulnerability
to restricted sets of pathogens and severe infectious
complications can arise in subsets of patients. Except
fatalizumab-associated  progressive multifocal
leukoencephalopathy (PML), the majority of MS patients
with infectious complications and particularly PML is older
than 45 years. Therefore, age appears as a risk factor for
infectious complications under some immunotherapies.
Current studies are assessing whether factors such as
treatment duration and sequential therapies impact on the
development of premature immunosenescence.
Disclosure: Research grants: Swiss MS Society, Basel
University, Novartis Foundation, Merck, Roche, Swiss
National Science Foundation; Consultancy/honoraria:
Actelion, Biogen, Genzyme, Merck, Novartis, Roche (all
exclusively used for research support).
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EAN/MDS-ES Precision medicine in
Parkinson’s disease

FW17-1

Precision Medicine for Parkinson’s
Disease

O. Bandmann
Sheffield, United Kingdom

Abstract: Parkinson’s disease (PD) continues to be a
relentlessly progressive disorder. The failure of previous
clinical trials investigating putative neuroprotective
compounds for PD may be due to differences in the
underlying pathogenic mechanisms between patients.
Genetic stratification may be a particularly promising
approach for certain subtypes of PD. However, genetic
stratification is unlikely to be applicable to the majority of
PD patients in the UK and elsewhere. Doubts whether
genetic stratification of common disorders will fulfil the
promise of precision medicine have also been cast in other
areas of medicine. Precision medicine focussing on
mechanistically anchored disease subgroups may therefore
hold greater promise. This talk has the following objectives:
1. To explain different concepts of disease stratification in
PD to develop a precision medicine approach for future
disease modifying therapy 2. To discuss mitochondrial and
lysosomal dysfunction as key mechanisms in the
pathogenesis of sporadic PD. 3. To describe the role of
genetic risk factors such as glucocerebrosidase (GBA)
mutations for precision medicine-based disease-modifying
therapy in PD I will discuss the concept of biomarker-driven
homogenous subtypes of PD likely to respond optimally to
therapies proven to affect the causative biological processes
within each subtype. I will also provide an update on
particularly promising clinical trials for mechanistically
defined subtypes of PD.

Disclosure:

Funding from the Medical Research Council (MRC),
Michael J Fox Foundation (MJFF), Cure Parkinson’s UK
(CPT) and the JP Moulton Charity Trust. Trial support from
PRO.MED.CS.

FW17-2

Device Aided Therapies for Movement
Disorders

R. Katzenschlager
Vienna, Austria

Abstract: The term device-aided treatments is used for
deep brain stimulation (DBS) and for infusion therapies that
deliver dopaminergic medication in a continuous manner to
patients with Parkinson’s disease (PD) . They have an
important role in the symptomatic treatment of motor
fluctuations that are no longer well controlled on oral
treatments. The infusion therapies comprise intestinal
levodopa/carbidopa gel, intestinal levodopa/carbidopa/
entacapone, and subcutaneous apomorphine, which may all

be used during the waking day or around the clock.
Levodopa and apomorphine have high level evidence of
efficacy and safety. Along with a reduction in daily OFF
time, non-motor symptoms and dyskinesia may also
improve. In addition, DBS may improve parkinsonian
tremor to a greater degree than levodopa. In movement
disorders other than PD, DBS has a particular role in some
types of dystonia and tremor. Device-aided treatments in
PD should be considered for patients as soon as motor
complications become difficult to manage orally and all are
currently underused in clinical practice.

Disclosure: Regina Katzenschlager has received research
funding from Britannia, Stada and Zambon and honoraria
for consulting or speaking from AbbVie, AOP Orphan, Bial,
Britannia, Ever Pharma, UCB and Zambon.

FWA17-3

Update on Developments in Digital
Devices for Monitoring of Movement
Disorders

A. Sanchez-Ferro
Mostoles, Spain

Abstract: A plethora of new developments are
revolutionizing the care of Movement Disorders. Sensors,
artificial intelligence, machine learning, ecologically valid,
personalized, or precision medicine, are terms that every
neurologist should be familiar with. In this session, we will
review all these concepts as well as the application in the
real life of several of these systems. Digital devices are not
the future. Many of these systems are presently available in
Europe for improving the management of Movement
Disorders patients. In addition to what is ready now, we will
also discuss other R&D initiatives that will likely end up
translating to the routine practice and disrupt the way we do
medicine. After this session, every attendee will obtain a
basic understanding of the new digital devices that are
available for practice, also their applications, be capable of
interpreting the information they provide and also
understand what is going to be the next developments that
will come.

Disclosure: Patent US 2020/0060622 Al licensed to
nQMedical and US 2019/0139221 licensed to Leuko Labs
Inc. Stock & salary in Leuko Labs Inc. Honoraria from
Abbvie, Bayer, Novartis, PD Monitor, Roche, SEN, Teva,
Zambon.
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The pearls and pitfalls of neuroimaging
for the spinal cord: from diagnosis to
treatment

FW18-1

Imaging anatomy: neuroradiological
approach

M. Muto
Naples, Italy

Abstract: The spine is a peculiar structure derived from
different embryological tissues forming axial skeleton,
intra-dural space, spinal cord and peripheral nerves. Due to
the anatomical complexity, spinal pathology represents a
border country between different medical sub-specialties,
generally requiring a close cooperation between
neuroimagers, neurologists, neurosurgeons, interventional
neuro-radiologists and orthopedic surgeons. From a clinical
point of view, signs and symptoms referred to the spine
represent one of the most common reasons for medical
consultation; although generally related to minor and self-
limiting conditions, they can also underpin more complex
disorders. Spinal imaging thus represents an essential step
in providing robust information for either diagnostic
assessment or decision-making support required, in order to
offer the most effective tailored therapeutic approach.
Therefore a deep knowledge of both anatomy and
technology involved in spine imaging is mandatory to
improve diagnostic accuracy and to optimize patients’
management. Aim of this commentary is to provide a
comprehensive overview of cervical, dorsal and lumbar
spine anatomy, also focusing on spinal development and
normal variants that could mimic pathology of spinal cord
and vascular spine structure. Secondly we discuss the use of
different spinal imaging modalities in order to improve the
mastery of basic skills, also illustrating the role for cutting-
edge advanced techniques that could be implemented in
routinely clinical practice.

Disclosure: Nothing to disclose.
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FW18-2

Infectious and inflammatory diseases

A. Rovira
Barcelona, Spain

Abstract: Neuroimaging studies play an important role in
the diagnosis of spinal cord infectious and inflammatory
disorders. In particular, MR imaging is the only imaging
technique able to directly visualize the spinal cord, and
therefore is considered the first imaging modality to be used
in the diagnostic work up of patients with suspected
inflammatory-infectious conditions involving the spinal
cord. However, MR imaging findings are not disease-
specific and an accurate diagnosis requires not only a
detailed analysis of the extension and topography of the
spinal cord lesions, but also of the additional imaging
findings that may affect the spinal column and the brain,
together with relevant demographic, clinical and laboratory
data. A special area of interest is the value of spinal cord
MRI in discriminating among different demyelinating
disorders such as multiple sclerosis and AQP4 antibody and
MOG-antibody diseases, which could be quite challenging
in some patients. Also, of crucial clinical relevance is the
distinction between inflammatory and vascular spinal cord
lesions, being relatively frequent to overdiagnoses
demyelinating lesions in ischemic related lesions. In this
presentation we will discuss some imaging features that
help in establishing an accurate diagnosis of spinal cord
inflammatory lesions, and the value of different MR
imaging techniques that could add value to this objective.

Disclosure: A. Rovira serves on scientific advisory boards/
received speaker honoraria from Novartis, Sanofi-Genzyme,
Synthetic MR, Roche, Biogen, and OLEA Medical, Merck-
Serono and Teva Pharmaceutical Industries Ltd, Novartis.

FW18-3

Vascular disorders

M. Thurnher
Vienna, Austria
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Will precision medicine life-changing
for people living with neuromuscular
disease?

FW19-1

The role of early genetic diagnostic in the
management of patients living with NMDs

T. Evangelista
Paris, France

FW19-2

Digital health technologies in the
diagnosis of NMDs

J. Diaz Manera
New Castle, United Kingdom

Abstract: The diagnosis of neuromuscular diseases is a
complicated task requiring the combination of clinical data
with results of complementary tests. The number of
neuromuscular diseases with a genetic diagnosis is
increasing progressively and this requires a high degree of
specialization to interpret the data obtained from patients
and provide a diagnosis. In this regard, artificial intelligence
tools that could help clinicians guiding the diagnosis are
desiderable. In recent years some studies have applied
machine learning strategies to muscle MRI and muscle
biopsy to improve their analysis. In this talk T will
summarize their main results, discuss potential hurdles that
need to be overcome and suggest potential new areas for
study

Disclosure: Nothing to disclose.

FW19-3

Robotic rehabilitation in neuromuscular
disorders

G. Siciliano
Pisa, Italy

Abstract: A better understanding of the neuromuscular
substrates that underlie motor recovery after neurological
impairments has led to the development of innovative
rehabilitation strategies and tools that incorporate key
elements of motor skill re-learning such as intensive motor
training involving goal-oriented repeated movements. A
robust background of neurophysiological insights is
necessary to categorize an impaired neuromuscular system
respect to normal conditions, in order to set up robotic
devices which elaborate and offset adaptive strategies
tailored on single patients in different stages of the disease,
with the final purpose to replace the function loss and, when
possible, to train it. The effects of combined approaches that
target muscle function (e.g., functional electrical
stimulation), modulate neuromuscular activity (non-
invasive nerve stimulation) and enhance motivation (Virtual
Reality) to enhance the benefits of robot-assisted training
are only at its initial stage in neuromuscular diseases. A
wide range of technologies (including wearable sensors,
IMUs and robotics) are available today to make physical
activities and rehabilitation treatments more enjoyable and
performing for personalized training programmes.
Technologies can also provide new tools to include persons
with disabilities in many athletic activities and can
contribute to the development of novel and very effective
rehabilitation procedures that make recovery after injury/
disease faster and more effective. In this presentation, the
above issues will be discussed with an overview of the
status of robot-assisted therapies and combined treatments
together with an analysis of the rationale behind them.
Finally, the clinical and bioengineering challenges of the
next decade will be designed.

Disclosure: CSL Behring, Biogen, Sanofi, Novartis:
compensations for lectures and advisory boards.
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EAN/EPNS Neurometabolic diseases
of childhood growing into adulthood:
phenotypes, diagnostic tools and
treatments

FW20-1

Treatable Neurometabolic Diseases

B. Plecko
Graz, Austria

FW20-2

Lysosomal Storage Diseases: new
treatments and related issues

A. Simonati
Verona, Italy

Abstract: Lysosomal Storage Diseases (LSD) form a large
group of multi-organ disorders, most of them with CNS
involvement. They are named after the endolysosomal
storage of undegraded material leading to cell toxicity and/
or death. They are associated with defective lysosomal
enzymes; storage can occur related to mutations in genes
not coding for lysosomal proteins. Several childhood onset
LSD have an early fatal outcome, some present a slow
disease progression into adulthood. Rare adult-onset
phenotypes can occur. Prolonged survival into second and
third decade of severe, early onset LSD results from
improved palliative care and management. Early diagnosis
is mandatory to start the most appropriate therapies.
Replacement Therapy (RT) of defective lysosomal enzymes
have become available for few LSD, even with CNS
involvement. In some patients dramatic improvement is
observed (eg infantile Pompe disease), in others the long
term efficacy of RT is still under scrutiny (eg CLN2
disease), in others it has entered the clinical practice (eg
Fabry disease). Clinical changes related to the effects of
available drugs may result in new phenotypes. Treatments
are still lacking for those LSD unrelated to defective
lysosomal proteins (eg several NCLs). Still open issue is the
opportunity to treat adult-onset patients. Transfer into
clinical trials of gene therapies is at dawn. Improved quality
of care and effects from new drugs of childhood onset LSD
are leading to changes in the pace of disease progression,
prolonged survival and require careful monitoring of these
conditions by expert neurologists. Appropriate transition-
into-adulthood programs for LSD patients are necessary.
Disclosure: Nothing to disclose.
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FW20-3

Diagnostic Tools in Neurometabolic
Diseases: a Multifaceted Approach

N. Wolf
Amsterdam, The Netherlands

Abstract: Neurometabolic disorders may present a
challenge for diagnosis as the individual conditions are rare.
Still, as a group, they are relatively common. Because
presentations are so diverse, there is not one single way to
diagnose a neurometabolic disease: a patient with episodes
of rhabdomyolysis needs another set of tests than a patient
with a leukodystrophy. Many neurometabolic disorders
present in childhood. Adult neurologists see two groups of
patients with suspected neurometabolic disorders, patients
with disease onset in childhood, but no diagnosis, and
patients with disease onset in adulthood. Diagnostic steps
need to be tailored to presentation, but also to results of
previous investigations. Diagnostic possibilities have been
changing for several years now. It is not uncommon that,
instead of meticulous metabolic testing, nonselective
genetic testing comes first. Sometimes, this leads to a
diagnosis quickly confirmed by appropriate metabolic
investigations, but it is also possible that variants of yet
unknown significance are found with equally ambiguous
results at metabolic testing. These cases need an expert
approach, ideally in a multidisciplinary setting of
neurologists, clinical and laboratory specialists of inherited
metabolic disorders and geneticists.

Disclosure: Participation in a clinical trial (Takeda),
consultant for Takeda, Ionis, Vigil Neuro and PassageBio,
all without personal payment.
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Topical Symposia

Saturday, June 19 2021
Targeting CGRP for migraine
prevention. What is new?

SYMPTOPO1_1

Migraine prevention targeting CGRP. New
evidence on efficacy and safety

Z. Katsarava
Essen, Germany

SYMPTOPO1_2

A comparison of monoclonal antibodies
targeting the CGRP pathway

D. Mitsikostas
Athens, Greece

Monoclonal antibodies targeting the calcitonin gene-related
peptide pathway (anti-CGRP mAbs) have shown promising
efficacy in randomised clinical trials (RCTs) for the
prevention of episodic and chronic migraine (EM and CM),
but no head-to-head comparisons with standard treatments
are available so far, nor is it desirable necessarily. To fulfil
the need for decision making indirect comparisons across
pivotal RCTs is need. In this context, to examine absolute
differences in benefit-risk ratios between anti-CGRP mAbs,
topiramate and propranolol for the prevention of episodic
migraine and between anti-CGRP mAbs, topiramate and
onabotulinumtoxinA for the prevention of chronic migraine
using a likeli-hood to help versus harm analysis may be
useful. To perform this analysis the number of patients
needed to be treated for a patient to achieve a more than
50% reduction in migraine days (NNTB) was used as an
effect size metric of efficacy. The number of patients needed
to be treated for a patient to experience an adverse event
that led to treatment discontinuation (NNTH) was used as a
measure of risk. Likelihood to help versus harm values —
which are the ratios of NNTH:NNTB — were calculated
using data from phase three randomised clinical trials. By
using this analysis, all agents tested were more likely to be
beneficial than harmful (likelihood to help versus harm >1)
with the exception of topiramate at 200mg per day for the
prevention of episodic migraine. Anti-CGRP mAbs in all
tested doses had higher LHH values than propranolol or
topiramate for EM and onabotulinumtoxinA or topiramate
for CM prevention. It seems therefore, that all anti-CGRP
mAbs exhibit a more favourable benefit-risk ratio than
standard treatments for episodic and chronic migraine.
Eventually, head-to-head studies and real-world data and

experience are needed to confirm these results. Mean time
however, this analysis may help practitioners and health
policy makers in decision making.

Disclosure: Nothing to disclose.

SYMPTOPO1_3

Individualizing preventive treatment in
clinical practice: combination therapy and
switching between CGRP antibodies

P. Irimia
Pamplona, Spain

The selection of preventive treatment in patients with
migraine is made taking into account the safety and efficacy
of the drugs, but also the preferences and comorbidities of
the patients. At present, we have different monoclonal
antibodies against CGRP or its receptor for the prevention
of migraine. Although all antibodies have a common
mechanism of action, there are differences between them in
relation mainly to the route and periodicity of administration
and different side-effects profile. Based on these differences,
the clinician must choose which is the most appropriate for
each patient. Furthermore, it has been observed that
ineffectiveness against one of the CGRP monoclonal
antibodies does not necessarily imply that the patient cannot
respond to another. Some reports suggest that changing the
monoclonal antibody when the response is insufficient or
unsatisfactory can improve a significant percentage of
patients. On the other hand, clinical experience on the use
of monoclonal antibodies against CGRP or its receptor
combined with other preventive drugs is growing.
Throughout this presentation, news about the preventive
treatment of migraine in clinical practice will be presented,
specifically addressing the combination therapy and the
switch between CGRP monoclonal antibodies.

Disclosure: Pablo Irimia has received honoraria from
Allergan, Novartis, Lilly and Teva Pharmaceuticals as a
consultant and speaker.
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Monday, June 21 2021

Assessment and burden of treatment in
Myasthenia Gravis; from new
antibodies to emerging therapies

SYMPTOPO03_1

Old and new myasthenia gravis
antibodies: what is our current phenotype
understanding?

C. Schneider-Gold
Berlin, Germany

MG is a prototypic auto-immune disease with pathogenic
antibodies (abs) directed against distinct antigens of the
neuromuscular endplate including acetylcholine receptor
(AChR), muscle specific tyrosine kinase (MuSK) and
lowdensity lipoprotein related receptor protein 4 (LRP4).
Abs to agrin, collQ-, cortactin, Kv1.4. and RyR are of
unknown significance and not related to a distinct type of
MG. The different types of pathogenic antibodies act
differently at the neuromuscular endplate and determine
different types of immunopathology and response to
treatment. AChR-abs belong to IgG subclasses IgG 1, IgG2
or IgG3 and may activate complement leading to destruction
of neuromuscular endplate structures by the membrane
attack complex (MAC). MuSK abs are [gG4 abs and act by
direct disruption of the interaction of LRP4 with MuSK
which is required for the clustering of the AChR, but can
also disperse preformed agrin-independent AChR clusters.
IgG4 is not able to activate complement. Anti-MuSK abs
are thought to be produced by short-lived plasma blasts
which is in accord with the better response to rituximab in
MuSK-ab positive than in AChR-ab positive MG in several
studies. LRP4 abs were shown to belong to the complement
activating IgG1 subtype and to be able to disrupt agrin-
LRP4 signalling. With regard to the upcoming new
therapeutic agents in MG the determination of ab IgG-
subclass type has gained increasing relevance/implications
for treatment strategies.

Disclosure: Nothing to disclose.

SYMPTOPO03_2
Electrophysiological standards for the
diagnostics of myasthenic syndroms

A. Kostera-Pruszeyk
Warsaw, Poland

SYMPTOPO03_3
Congenital myasthenic syndrome of the
adulthood

J. Palace
Oxford, United Kingdom

SYMPTOPO03_4

Current and emerging therapies: what
comes next?

C. Rodolico
Messina, Italy

Myasthenia gravis (MG) is a chronic disorder of the
neuromuscular junction characterized by a complex
impairment of the immune system. The long-term effects of
classic immunosuppressants, including steroids, constitute
a limit that must hopefully be overcome; furthermore many
patients are resistant to this conventional treatment and
effective and safe therapies are needed. New molecules
targeting compounds of the immune system as B cells, pro-
inflammatory cytokines and their receptors, complement,
Fc neonatal receptor (FcRn) have been recently developed.
Rituximab, a monoclonal antibody directed against CD20
antigen on B cells, is successfully employed in patients with
antibodies against muscle-specific kinase (MuSK).
Contrasting data have been reported in the literature
concerning the benefit of indirect B cells targeting agents,
such as etanercept, infliximab, belimumab and bortezemib.
The benefit of complement inhibitors has been proved in
MG linked to IgG1 antibodies against acetylcholine receptor
(AChR). Neonatal Fc receptor antagonists, including
efgartigimod and rozanolixizumab, which reduce IgG
plasma levels, blocking their recycling and increasing their
clearance could be a promising therapeutic option in all
forms of MG. Nevertheless, high cost, potential adverse
events during chronic therapy, and production of anti-drug
antibodies, could be some limitations of these new biologics
which deserve to be considered.

Disclosure: Nothing to disclose.
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Special Sessions

Saturday, June 19 2021

EAN COVID-19 Special Session —
what did we learn from the pandemic
for patient care

SPS01-1

Impact of COVID-19 on people with
chronic neurological disease

A. Sauerbier
Cologne, Germany

SPS01-2

The patient’s perspective: analysis of the
EFNA survey

D. Walsh
Brussels, Belgium

Many surveys have captured the impact of the Covid-19
pandemic on patients’ access to treatment and care.
However, a survey by the European Federation of
Neurological Associations [EFNA] — in partnership with
EAN — aimed to better understand how care pathways were
reconfigured for the neurology patient community during
the pandemic. However, more importantly, they survey
captured recommendations to ensure that any future changes
to service delivery are made in the interests of the patients
— rather than, solely, in the interests of the healthcare
system. This presentation will present the results and
conclusions of this survey, as well as combining these with
the disease specific concerns of our community. The
presentation will present recommendations to inform future
advocacy around the recovery planning process. It will also
allow neurologists across Europe to understand the views of
their patients to the approaches adopted during the
pandemic, but also which learnings can be applied in the
future delivery of care.

Disclosure: EFNA receives funding from a consortia of
pharmaceutical companies annually to support its work
programme. See companies and details of financial support:
https://www.efna.net/about-us/finance-funding/

SPS01-3

Disruption of neurological patient care

M. Zedde
Reggio Emilia, Italy

The COVID-19 pandemic caused unprecedented stress on

the organization of health systems and led to a sudden
disintegration of the usual pathways for the management of
diseases and in particular of neurological ones. These
considerations are equally valid for the management
pathways of the acute phase of time-dependent pathologies,
such as stroke, and for those of chronic neurological
diseases. During the first pandemic wave, in which health
systems were totally unprepared to face the situation, it was
also necessary to face the management of acute neurological
conditions in patients with COVID-19 and in particular of
the neurological manifestations of COVID-19. Territorial
and hospital resources have been largely dedicated to the
management of patients with COVID-19 and very few other
time-dependent diseases, while chronic neurological
diseases have seen the previous follow-up management
totally suspended in some cases. Add to this the fear of the
population in accessing a place that has transformed from a
place of care into a place of greater risk of contracting
COVID-19, with reduction and delays in access even for
treatable diseases, like the stroke. Add to this the fact that
many health workers have been affected by COVID-19,
leaving the usual treatment path even more unguarded.
Disclosure: Nothing to disclose.

SPS01-4

Neurological side effects of SARS-CoV-2
vaccination

E. Moro
Grenoble, France

SPS01-5

Impact of COVID-19 pandemic on
neurology residents and research fellows
in Europe

G. Di Liberto
Lausanne, Switzerland

COVID-19 pandemic is profoundly affecting healthcare
workers and disrupting numerous residency programme and
research activities. Neurology residents and research
fellows are profoundly contributing to the functioning of
the healthcare system and academia and therefore exposed
to already numerous factors participating to an increased
risk of burnout. The Resident and Research Fellow Section
(RRFS) of the European Academy of Neurology (EAN) has
decided to assess the impact of the COVID-19 pandemic on
neurology training as well as its consequences on burnout
rates of neurology residents and researchers in Europe
taking advantage of two surveys. Seventy-nine per cent of
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the respondents (n=222) of the neurology training survey
felt that the pandemic will probably have a serious impact
on their training and career, given the numerous adaptations
and limitations affecting their daily practice. Among the
responders (n=358), the burnout survey revealed that
roughly, one third of neurology residents and researchers
fulfilled the criteria for burnout, while pathological scores
in at least one burnout dimension characterized another
third of the responders. However, burnout profiles were not
significantly influenced by the ongoing pandemic but rather
other factors such as job satisfaction, social support and
work-related fatigue. Our surveys shed light on the
workplace well-being of neurology residents and research
fellows in Europe highlighting potential factors contributing
to their work-related distress, thus opening up novel
strategies to mitigate them in the future.

Disclosure: Nothing to disclose.
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EAN/MDS-ES European Basal
Ganglia Club

SPS02-1
C. David Marsden Award Lecture:
Cognition and Movement

E. Ruzicka
Prague, Czech Republic
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Neuro-Covid across the continents
SPS03-1

Epidemiology is different but the course
of the disease is similar

M. Abd El-Naseer

Cairo, Egypt

Novel coronavirus is a new virus that has not been
previously identified. This virus is causing coronavirus
disease 2019 (COVID-19) which is a new disease that has
not previously been seen in humans. In March 2020, the
WHO declared the novel coronavirus outbreak a pandemic.
COVID-19 is primarily a respiratory disease and most
infected people will develop mild to moderate symptoms
and recover without requiring special treatment. Common
symptoms include: Fever, Tiredness, Dry cough. Other
symptoms include: Shortness of breath, Aches and pains,
Sore throat, Diarrhea, nausea or a runny nose. The human
nervous system emerges as a new target of the Coronavirus.
Patients with COVID-19 have been reported with mild
(anosmia and ageusia) to severe (encephalopathy)
neurological manifestations. There is evidence from the
animal experiments in mice that coronavirus enters the
brain through a retrograde transfer via the olfactory
epithelium or through the cribriform bone and reaches the
brain in seven days’ time. Secondly, during the viremia
phase of illness, disruption of blood brain barrier causes the
virus to enter the brain directly. Another postulated
mechanism is the invasion of peripheral nerve terminals by
the virus which then gains entry to the CNS through the
synapse connected route. The Middle East and north africa
region (MENA) witnessed a rapid rise in the number of
confirmed cases with Iran emerging as its epicenter. In
addition, Egypt faced a rapid surge in the number of
infections and deaths.

Disclosure: Received honoraria as Speaker for Novartis,
Roche, Merck, Sanofi-Genzyme, Bayer, Served on advisory
boards of Merck, Novartis, Roche, Sanofi-Genzyme, Lilly

SPS03-2

The central and peripheral nervous
system manifestations of COVID-19:
pathogenic mechanisms

R. Du Pasquier
Lausanne, Switzerland

The neurological complications of COVID-19 are subjected
to intense debates. Here, I will first briefly review the
different neurological manifestations of SARS-CoV-2.
Those affecting the central nervous system are: intensive
care unit-related encephalopathy or delirium, stroke, and
encephalitis. The complication affecting the peripheral
nervous system is essentially the Guillain-Barré syndrome.
For each of these complications, some controversies exist:
is the post-ICU encephalopathy specific to COVID-19 or is
not just due to a long stay in the ICU? Is anosmia a

neurological or an ENT complication? What is the
mechanism underlying the encephalitis presented by some
patients: directly infectious or due to a dysregulated immune
response? After having discussed the underlying
mechanisms of these different conditions, I will address the
controversial question of long-term neuro-cognitive
sequelae of COVID-19.

Disclosure: Nothing to disclose.

SPS03-3

Managing the Covid pandemic in sub-
Saharan Africa: The South Africa
experience

L. Tucker
Cape Town, South Africa
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Precision Medicine and Rare
neurological disorders

SPS04-1

Genotype-phenotype relationship in
neuromuscular diseases (challenges and
opportunities)

V. Straub
Newcastle, United Kingdom

SPS04-2

Novel molecular strategies to solve ultra-
rare diseases (The Solve-RD Project)

H. Graessner
Tiibingen, Germany

SPS04-3

Personalized Treatments in rare
neurologic diseases

H. Kearney
Dublin, Ireland

Precision medicine is a concept that has been informally
engrained in medical practice since inception. However,
more recently a formalised or more proscriptive method of
practicing precision medicine has emerged, and to the
forefront of this has been a significant advance in genomics.
Whilst genetic sequencing has had distinct advantages for a
range of medical specialties, in neurology it now forms part
of the routine clinical armamentarium, and importantly has
therapeutic implications. In the case of precision medicine
in neurology the epilepsies have been a bellwether in this
regard, and whilst each individual monogenic epilepsy
might be rare, precise diagnostics and treatment can have
significant implications for care of the individual.
Disclosure: Speaking honoraria from Biogen, Roche, Teva
and Novartis

SPS04-4
Clinical and Imaging biomarkers in
X-linked adrenoleukodystrophy

M. Engelen
Amsterdam, The Netherlands
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More than a gut feeling: The gut brain
axis in neuroinflammation and
neurodegeneration

SPS05-1

Why the gut-brain axis is important for
precision neurology - the neuroscientist’s
view

S. Vascellari

Cagliari, Italy

SPS05-2

The gut-brain axis in multiple sclerosis
and neuroinflammation: pathophysiology
and targets for therapy

H. Wekerle
Munich, Germany

SPS05-3

Does gut microbiota play a role in
neurodegenerative disorders?

F. Scheperjans
Helsinki, Finland

Spearheaded by initial encouraging findings in Parkinson’s
disease, research interest in the links between the gut
microbiota and neurodegenerative disease has grown
exponentially in recent years. Gut microbiota influence
brain health and physiology through multiple mechanisms
including the immune system, vagus nerve, metabolites,
and neurotransmitters. With respect to neurodegeneration,
also potential effects on protein aggregation have been
reported. This talk will give an overview on the current state
of microbiota research with a focus on Parkinson’s and
Alzheimer’s disease and other neurodegenerative disorders.
The impact of microbiota on disease risk, progression,
symptoms, and therapy will be discussed.

Disclosure: Stocks in Neurolnnovation Oy and NeuroBiome
Ltd.. Consulting fees and stock options: Axial
Biotherapeutics. Consulting and lecture fees: Abbvie,
Herantis, Orion, GE Healthcare, Merck, Teva.

SPS05-04

Is there a role for the gut-brain axis in the
pathophysiology and treatment of
epilepsy?

K. De Looze

Ghent, Belgium

The gut microbiota, a complex ecosystem of micro-
organisms present in the gastrointestinal tract, are
increasingly suggested as potential key players in several
neurological disorders. Recently, the concept of the
microbiota-gut-brain axis has begun to find its way into
epilepsy research. The gut microbiota are involved in host
immunity, inflammation, barrier integrity and host
signalling, all processes undeniable linked with
epileptogenesis. This lecture will consist of a brief overview
of current literature on the overlapping pathways between
the gut microbiota and epilepsy as well as microbiota-based
interventions in epilepsy treatment and how this could
translate into future research.

Disclosure: Nothing to disclose.
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Sunday, June 20 2021
New neurological guidelines

SPS06-1

Establishing criteria for prioritization of
topics for EAN Clinical practice
guidelines.

K. Aleksovska
Skopje, Macedonia

Over the last years, there has been an increase in the EAN
guideline production and the number of received proposals.
To direct resources towards the most needed guidelines,
while contributing to achieving transparency, equity, and
accountability, the EAN is conducting a project of
developing a systematic procedure for prioritisation of
topics for Clinical Practice Guidelines. For this purpose, the
EAN Guideline Production Group (GPG) organized a
Delphi consensus process among the persons involved in
the production of guidelines, including GPG, EAN
Scientific Committee members, Co-chairs and RRFS and
patient representatives from each Scientific Panel, National
representatives from the Assembly of Delegates, and policy
makers from international organizations. The aim of this
consensus is to define criteria for prioritization of EAN
guideline topics. During the first Delphi phase, participants
are asked to vote on the importance of several prioritization
criteria, used by other organizations, using a 1-9 Likert
scale. They are allowed to propose additional criteria.
Criteria that will be voted as 7-9 (high importance) by
>70% of the participants will be included, and those voted
as 1-3 (low importance) by >70% will be excluded. A
discussion is encouraged by asking the participants to add
rationale behind their choices. The second Delphi round
will contain the proposed criteria, the criteria that didn’t
reach the threshold of inclusion or exclusion, and additional
questions regarding the process of their implementation.
The whole Delphi procedure is planned to be conducted in
a two-months period, and the results will be presented
during the EAN-2021 congress.

Disclosure: Nothing to disclose.
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SPS06-2

EAN guidelines on the treatment of
cluster headache and other trigeminal-
autonomic cephalalgias (TAC)

R. Hojland Jensen
Glostrup, Denmark

Background: Trigeminal-autonomic cephalalgias (TACs)
are relatively rare, but very disabling primary headache
disorders with a major impact on the patients’ quality of life.
Objectives: To present evidence-based recommendations
for the treatment of TACs derived from a systematic review
of the literature and consensus among a panel of experts.
Methods: The databases PubMed (Medline), Science
Citation Index, and the Cochrane Library were screened for
studies on the effectiveness of interventions for cluster
headache, paroxysmal hemicrania, hemicrania continua,
SUNA syndrome and SUNCT syndrome. The findings in
these studies were evaluated according to the
recommendations of the European Academy of Neurology
and the level of evidence was established using Grading of
Recommendations Assessment, Development and
Evaluation (GRADE). For cluster headache
recommendations were principally based on controlled
trials, while recommendations for other TACs include
evidence from case-studies and case-series.
Recommendations: A detailed list of recommendations for
the acute and preventive treatment of cluster headache are
recommended. Nerve stimulation is also used but there is
limited evidence for its effectiveness. There is a strong
recommendation for paroxysmal hemicrania for
indomethacin but otherwise only weak recommendations
for the remaining TAC’s. The guideline recommendations
will be presented and discussed.

Disclosure: RHJ is or has been principal investigator in
studies sponsored by Lundbeck, Eli Lilly and ATI and has
given lectures for Novartis, Lundbeck, Allergan, TEVA and
ATI.

SPS06-3
EAN-PNS Guideline on Guillain Barré
Syndrome (GBS)

P. Van Doorn
Rotterdam, The Netherlands
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SPS06-4

EAN-PNS Guideline on diagnosis and

management of chronic inflammatory
demyelinating polyradiculoneuropathy
(CIDP)

P. Van den Bergh
Brussels, Belgium

The 2010 guideline on management of chronic inflammatory
demyelinating polyradiculoneuropathy (CIDP) needed to be
revised. A Task Force (TF) of 20 experts from 11 countries
worldwide, including a patient representative and two
methodologists constructed 12 PICO (Population/
Intervention/Comparison/Outcome) questions. Data were
summarized in GRADE (Grading of Recommendations
Assessment, Development and Evaluation) evidence
profiles (treatment) or evidence tables (diagnosis).
Statements were prepared according to Evidence-to-
Decision (EtD) frameworks. The TF received unrestricted
grants from the EAN, PNS, GBS/CIDP Foundation
International, and the UK GAIN Charity for the guideline
project. The TF distinguished typical CIDP and CIDP
variants. The previously used term ‘atypical CIDP’ was
replaced by ‘CIDP variants’. These variants, multifocal,
focal, distal, motor, or sensory CIDP, are well characterized
entities with specific clinical and electrodiagnostic
phenotypes. Because there is insufficient distinction
between criteria for probable and definite CIDP without a
gold standard for CIDP diagnosis, the TF reduced the levels
of diagnostic certainty from three (definite, probable,
possible CIDP) to only two: CIDP and possible CIDP. The
TF agreed on Good Practice Points (GPP) to define clinical,
electrodiagnostic, and supportive criteria and investigations
to be considered to diagnose CIDP. The principal treatment
recommendations are: (a) IVIg or corticosteroids are
strongly recommended in typical CIDP and CIDP variants;
(b) if IVIg and corticosteroids are ineffective, plasma
exchange is strongly recommended; (c) IVIg should be
considered as the first-line treatment in motor CIDP (GPP);
(d) no preference is recommended for either [VIg or SCIg
for maintenance treatment.

Disclosure: Nothing to disclose.
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PH.D. and the neurology residency:
why, when and how?

SPS08-1

A Ph.D. degree can be done before
entering Neurology Training

A. Sauerbier
Cologne, Germany

SPS08-2

A Ph.D. degree can be started during the
Neurology Training

D. Aguiar de Sousa
Lisbon, Portugal

Physician—scientists, individuals trained in both clinical
practice and scientific research, are particularly well-
equipped to address pressing questions in medical research.
In parallel with the increasing development of clinical
research in Neurology in the last decades, the need to
improve the early research training of physicians has also
expanded globally. However, although several Institutions
in Europe are offering special pathways to doctoral degrees
in Neurology that can be combined with residency curricula,
many young physicians are still faced with doubts and
difficulties on how to combine two such demanding
programmes. In this lecture we will discuss some of the
challenges and advantages of starting doctoral level
programmes during residency, including issues such as
access to research training, funding, length of training and
protected research time. Examples of physician—scientist
track residencies will be compared. We hope this talk can
help trainees considering this pathway.

Disclosure: Dr Aguiar de Sousa reports nonfinancial
support from Boehringer Ingelheim outside of the submitted
work.
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SPS08-3

A Ph.D. degree can be started after the
conclusion of the Neurology training

D. Garcia Azorin
Valladolid, Spain

The duration of neurology residency is heterogeneous
across Europe. A shorter duration might difficult an
adequate training in disciplines such as research and pre-
clinical science. In some countries, like Spain, most doctors
start residency immediately after the high school, and the
concentrated training in neurology makes difficult
dedicating time to the PhD during residency. For these
reasons, many neurologists start their PhD projects after the
residency completion. If the topic of the PhD project is
based on clinical neurology, working as neurologist may
facilitate the recruitment and study of patients. Indeed, the
sub-specialization in a specific field of neurology can be a
great opportunity to acquire the knowledge and
competencies of the subspecialty of neurology. There are
several transversal competencies that are desirable for every
PhD candidate, and indeed, for every neurologist. These
include epidemiology, design of research studies,
biostatistics, medical writing, critical appraisal to a topic
and critical evaluation of manuscripts. In the present lecture,
some tips on how to complete the PhD project after the
residency of neurology and simultaneously start the first
steps as neurologists will be delivered.

Disclosure: DGA declares no conflict of interest related
with the present lecture.

SPS08-4

You can have a research career without
doing a Ph.D.

L. Klingelhoefer
Dresden, Germany

The neurological training throughout Europe is quite
different as investigated by the Resident and Research
Fellow Section of the EAN. As so are the different paths of
potential research careers. However, the individual
development often depends on different factors. Some of
these factors can be influenced, e.g. the kind and the topic
of research you are interested in but some factors are more
difficult to influence or to overcome like your working
environment and surrounding structures, financial
restrictions, the support you get. I would like to provide an
example of my way performing the neurological training in
combination with research without doing a Ph.D. I am
going to provide you an insight of my personal experience,
important factors and possible pitfalls on how to become a
clinician-scientist.

Disclosure: Nothing to disclose.
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Central European contribution to the
discovery and naming of major
neurodegenerations

SPS09-1

Alois Alzheimer and the group of great
reputation

H. Forstl
Munich, Germany

A famous photograph from Emma Wilson Davidson
Mooers’ and Aloys Alzheimer’s laboratory shows a number
of significant figures from second generation of scientists in
the laboratory and the early days of “Alzheimer Research”.
Their work would not have been possible without the
skillful contributions of Adele Grombach and Karl Gruber.
Max Isserlin and several others provided stimulating
intellectual input, but the most important studies on
neurodegenerative disease was carried out by four experts
standing and sitting on Mooers’ and Alzheimer’s left side:
Nicholas Achucarro, Friedrich Lewy, Francesco Bonfiglio
and Gaetano Perusini. The presentation will focus on
Mooers’ and on their work.

Disclosure: Nothing to disclose.

SPS09-2

Arnold Pick, life for neurology and
neuropathology

E. Ruzicka
Prague, Czech Republic

SPS09-3

Examined by a neuropathologist - from
today’s point of view

T. Warner
London, United Kingdom

The neuropathological examination of neurodegenerative
diseases, such as Alzheimer’s and Parkinson’s disease,
fronto-temporal dementia and motor neuron disease, has
become increasingly complex. The expectation is beyond
that of a single diagnosis and now involves detailed staging
of the pathology, and the role of dual or multiple pathologies.
It incorporates increasingly complex immunohistochemical
regimes, use of biochemistry, and molecular genetics to
extract the maximum diagnostic information, and relevance
for family members of the patient. Understanding the
neuropathological effects of aging is important, and
pathological effects of deposition of one or more proteins
and their subsequent spread in a prion-like fashion have
permitted more accurate diagnosis. In addition, the advent
of potential disease modifying treatments targeting specific
proteins such as tau and alpha-synuclein, have meant
subsequent neuropathological examination is crucial.

This talk will use cases from the Queen Square Brain Bank
to illustrate how the use of a range of immunohistochemical
and molecular genetic investigations are becoming routine
for the neuropathological examination to reach an accurate
diagnosis. This precision is critical for the families of the
patient, as well as being a key resource for research into the
underlying mechanisms of neurodegenerative disorders.
Disclosure: Nothing to disclose.
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PAUNS - Dementia: a growing interest
in the Arab world

SPS10-1

Dementia in Arab world: challenges and
new hopes

M. Farghaly
Cairo, Egypt

SPS10-2

Neuropsychiatric manifestations of
dementia: pathophysiology and
management

H.O. Tayeb
Jeddah, Saudi Arabia
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SPS10-3

Genetics and clinical aspects of Dementia
with Lewy bodies

M. Den Djebara
Tunis, Tunisia

SPS10-4

Management of AD in Morocco

M. Benabdeljlil
Rabat, Morocco
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Tuesday, June 22 2021
AFAN — Neurology training in Africa:
future perspectives

SPS11-1

Neurology training in West Africa:
Experience of the WFN training centre of
Dakar

M. Fall
Dakar, Senegal

SPS11-2
Training the neurologist-researcher:
requisites for successful African research

N.F. Rasaholiarison
Fianarantsoa, Madagascar

SPS11-3

Neurology training in the East African
region: Experience from Ethiopia

Y.Z. Zewde
Addis Ababa, Ethiopia

SPS11-4

Neuroscience and Neurology in the path
of a neurologist

H. Tibar
Rabat, Morocco
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WEFN Special Session: promoting brain
health

SPS12-1

World Federation of Neurology Expanding
Role in Education

W. Carroll
Perth, Australia

SPS12-2
WFN Existing Educational Activities

S. Lewis
Pennsylvania, United States of America

The mission of the WFN is to foster quality neurology and
brain health worldwide, a goal we seek to achieve by
“promoting global neurological education and training, with
the emphasis placed firmly on under-resourced parts of the
world” (wfneurology.org). With this goal in mind, the WFN
created the Regional Training Centre program. The concept
of the WFN Training Centres includes leveraging existing
high-quality regional neurology training programs that are
already in place, to increase the number of well-trained
neurologists in regions currently underserved with regard to
neurological training and neurological care. The process of
Training Centre accreditation includes defining regional
needs, inviting applications from existing regional training
sites, followed by a site visit. WFN-sponsored trainees are
chosen by a diversely-represented team including WFN and
regional representation. WFN Training Centres currently
include four sites in Africa; two (Mohamed V University in
Rabat, Morocco, and Cheikh Anta Diop University in
Dakar, Senegal) devoted to training of neurologists from
francophone sub-Saharan Africa, and two (Cairo University
in Cairo, Egypt, and the Universities of Cape Town and
Stellenbosch in Cape Town, South Africa) devoted to
training of neurologists from Anglophone sub-Saharan
Africa. A site in Mexico is aimed at training Spanish-
speaking neurologists from Central and South America.
This lecture will include an overview of the concept and
development of the WFN Training Centres, and video
interviews from recent trainees from both anglophone and
francophone centres. Plans for further development and
optimization of the program will be discussed.

Disclosure: Dr. Lewis is an Elected Trustee of the WFN and
Editor-in-Chief of the journal Continuum: Lifelong
Learning in Neurology

Special Sessions 58

SPS12-3

New Activities. The WFN Needs Registry
W. Grisold

Vienna, Austria

The World Federation of Neurology (WFN) is compiling an
inventory of the most important deficiencies causing
inequalities in the prevention and care of neurological
disorders in partnership with its member societies. The
WFN Neurological Needs Registry (NR) is a study being
executed during 20202021 and data collected mainly from
WFN Member Societies (122). The WFN NR, identifies
and analyses the spectrum of needs for neurological
patients. Looking at the distribution of the world population
and the large variations of GPD, per capita income he
overarching questions are not only access and availability
but also affordability. Important and often complex issues
are the number neurological services, available diagnostics
and therapeutics and the number of neurologists and trained
health professionals. The challenges facing neurologists in
their countries as well as the most urgent local needs are
assessed. The access to medications and drugs is compared
with the WHO Model List of Essential Medicines which is
a core list of minimum medicines needs for a basic health-
care system. It lists the most efficacious, safe and cost—
effective medicines. The needs registry of the WFN is an
important contribution towards the assessment of
neurological needs globally and adds a new views following
the two editions of the WHO-WFN Atlas. The identification
of the local public neurological needs is a prerequisite and
basis for further engaged research projects. These projects
aim at the interaction of the scientific community with
policy makers, and will beneficial promote neurology.
Disclosure: Nothing to disclose.

SPS12-4

Selected WFN Specialty Group Activities

M. De Visser
Amsterdam, The Netherlands
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How sex and gender differences may
impact research and clinical practice in
neurology

SPS13-1

The impact of sex and gender on the
history of global health and care in
neurology

S. Bhattacharya
York, England

SPS13-2

Sex-related differences in genetic
neurological disorders

C. Klein
Liibeck, Germany

SPS13-3

Impact of sex and gender on clinical
presentation, associated factors, research
and management of migraine

E. Lebedeva
Yekaterinburg, Russian Federation

Migraine is a neurovascular disorder that affects over one
billion people worldwide and occurs in women 3—4 times
more often than in men. Migraine is the second leading cause
of disability and accounts for more disability than all other
neurologic disorders combined, this is a major cause of
tremendous losses to the global economy. Migraine is the
leading cause of disability worldwide in women younger than
50 years. Women have more severe, longer and frequent
attacks leading to greater disability, longer recovery period
and tendency to become chronic. Men tending to have longer
remission periods than women and attribute lower health
state utilities to migraine conditions compared to women.
Factors associated with migraine are different in women and
men. According to our studies of headache in three different
social groups, insomnia (2.7, 95% CI 1.1-6.9), depressed
mood (OR 2.1, 95% CI 1.1-4.2), low physical activity (OR
1.9; 95% CI 1.1-3.2) and consumption of light alcoholic
beverages (OR 3.49; 2.03-6.02) were associated with
migraine in females. To be a student was associated with the
highest risk of migraine (OR 6.6; 95% CI 4.2-10.4). Further
studies with a primary objective to identify sex- and/or
gender differences are necessary across all relevant basic,
clinical and population science domains using
interdisciplinary approach, more researches should identify
the range of indirect consequences of migraine in women and
yield a full account of migraine attributed burden in different
social groups, to improve health-care policies, clinical
practices and health-care strategies.

Disclosure: Nothing to disclose.

SPS13-4

The new perspective in sex and gender-
oriented management of neurological
disorders

G. Arabia
Catanzaro, Italy

Neurological disorders often require differential diagnostic
and therapeutic approaches in male and female patients.
Genetic, hormonal, and reproductive factors need to be
taken into account when analyzing the risk factor profiles of
the neurological patients, but also in planning diagnostic
examinations and balancing the risks and benefits of a range
of treatments. Tailored therapeutic strategies in women of
childbearing age, e.g., affected by epilepsy or multiple
sclerosis, are emblematic examples of the impact of sex and
gender in the management of some neurological disorders.
Furthermore, aging of the general population brings out
new epidemiological and socio-economics perspectives on
the burden of neurodegenerative disorders, which have a
differential impact between men and women. Covid-19
pandemic has also raised a number of different gender
issues, spanning from different incidence of risk factors and
occurrence of neurological complications to gender
inequality in healthcare workforce involvement and risk of
stress and burnouts. Another emerging sex- and gender-
related aspect of the management of the neurological
disorders is related to the differential burden for caregivers.
Indeed, the vast majority of caregivers of neurological
patients are women and this has a major impact on
differential occupational and socio-economic factors.
Gender inequality in the management of neurological
disorders has to be recognized and analyzed by collecting
sex-disaggregated data. There is an urgent need to further
evaluate sex and gender issues in health management to
design effective policies able to reduce vulnerable
neurological conditions in both men and women.
Disclosure: Nothing to disclose.
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The European Brain Research Area
(EBRA)

SPS14-1

Introduction to the European Brain
Council (EBC) and the European Brain
Research Area (EBRA)

M. Di Luca
Milano, Italy

SPS14-2

The shared European Brain Research
Agenda (SEBRA)

K. Aarts
Brussels, Belgium

In late 2019, the European Brain Council (EBC) launched
the development of the Shared European Brain Research
Agenda (SEBRA). SEBRA is framed within the European
Brain Research Area (EBRA) project, an EU-funded
(Horizon 2020) catalysing initiative for brain research
stakeholders (researchers, clinicians, patients, governments,
funders and public institutions) to streamline and better
coordinate brain research across Europe — while fostering
global initiatives — with the goal to maximize cooperation
and reduce overlap and fragmentation. It brings together
four key players in the brain space: the European Brain
Council, the ERA-NET NEURON, the EU Joint Programme
— Neurodegenerative Disease Research (JPND) and the
Human Brain Project (HBP). The aim of SEBRA is to
identify research opportunities and research and innovation
gaps to be addressed in the field and to provide
recommendations on future areas for excellent, innovative
and translational brain research in Europe. SEBRA covers
all brain research fields and brain disorders, including both
psychiatric and neurological disorders and will serve as a
framework to guide future brain research investments in
Europe. Such a framework allows to: 1. Increase the impact
of brain research; 2. Advance basic, translational and
clinical brain research; 3. Improve the lives of persons with
brain disorders; 4. Enable brain innovation; and 5. Address
societal and economic challenges in Europe and globally.
Disclosure: This EBRA project has received funding from
the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 825348
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SPS14-3

Accelerating coordination of brain
research clusters in Europe

F. Destrebecq
Brussels, Belgium

SPS14-4

Round Table: Epicluster, Brainfood,
Trisomy21, Premos, Psmd

SPS15

EPA - How your brain can starve you to
death: from reward circuitry to anorexia
nervosa

SPS17
PAFNS - Tropical Neurology

SPS18

AOAN - Advances in neurological
research and Asian-European
collaboration
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Oral Presentations

Saturday, June 19 2021
Motor Neurone Disease 1

OPR-001

Neural correlates of motor imagery of gait
in amyotrophic lateral sclerosis

M. Abidi !, G. De Marco 1, P. Pradat 1, P. Bede 2
! Paris, France, 2 Dublin, Ireland

Background and aims: Gait impairment is understudied
and poorly characterised in Amyotrophic Lateral Sclerosis
(ALS), despite increasing evidence of considerable
extrapyramidal and cerebellar dysfunction. Gait impairment
adds to the considerable motor disability of ALS patients
and requires target multidisciplinary interventions. The
objective of this study is to assess gait imagery specific-
networks and functional adaptation in ALS.

Methods: 17 ALS patients with lower motor neuron
predominant (LMNp) disability, fourteen patients with
upper motor neurons predominant (UMNp) disease and
fourteen healthy controls performed a dual motor imagery
task on fMRI; normal and precision. The Movement
Imagery Questionnaire — Revised Second Version (MIQ-rs)
was used to appraise movement imagery in each participant.
Study-group specific activation patterns were evaluated
during motor imagery of gait. Additional generalized
psychophysiological interaction analyses were carried out
using the supplementary motor area, caudate, cerebellum,
and superior parietal lobule as seed regions.

Results: Our data revealed a significant increase in imagery
time in UMNp patients compared to controls and LMNp
during imagined gait. UMNp patients exhibited decreased
SMA, DLPFC and superior parietal lobule activation and
increased orbitofrontal, parietal and cerebellar signal during
imagined locomotion. Increased effective connectivity of
the striato and parieto-cerebellar circuits was also
demonstrated. Additional activation was detected in the
insula and cingulate cortex.

Conclusion: Our results suggest functional reorganisation
in ALS. Enhanced striato- and parieto-cerebellar networks
in UMNp ALS patients are likely to represent a
compensatory response to impaired postural control.
Activation of insular and cingulate regions suggest that fear
of falling is a an implication of gait disturbance in ALS
Disclosure: All authors have approved the abstract and
agree with submission

OPR-002

Impaired recognition of disgust is related
to subcortical volume loss in amyotrophic
lateral sclerosis

V. Castelnovo %, E. Canu !, M. Magno 2, N. Riva 3,

B. Poletti 1, V. Silani 4, M. Filippi 5 F. Agosta ?

! Neuroimaging Research Unit, Division of Neuroscience,
Milan, Italy, > Neuroimaging Research Unit, Institute of
Experimental Neurology, Division of Neuroscience, Scientific
Institute San Raffaele, Milan, Italy, > Department of
Neurology and INSPE, Milan, Italy, # Department of
Neurology and Laboratory of Neuroscience, Milano, Italy,

5 Neurology and Neurorehabilitation Unit, Neuroimaging
Research Unit, Neurophysiology Service, Milano, Italy

Background and aims: The impairment in detecting
disgust in Amyotrophic Lateral Sclerosis (ALS) has been
hypothesized to be related with the integrity of subcortical
structures. However, this has not been demonstrated yet and
was the aim of the study.

Methods: 20 ALS patients without cognitive/behavioural
symptoms and 52 matched healthy controls (HC) underwent
a brain MRI scan and a neuropsychological assessment
including the Comprehensive Affect Testing System
(CATS) investigating emotion recognition. Composite
scores were calculated by summing up the correct answers
for each emotion. Gray matter (GM) volumes of the
subcortical structures were obtained using FIRST in FSL.
Sociodemographic, cognitive and MRI data were compared
between groups. In ALS patients, CATS significant findings
were correlated with the subcortical volumes, ECAS
performances, patients’ mood and behaviour.

Results: ALS patients performed significantly worse than
HC at the CATS, and they were significantly less able to
recognize disgust. No GM volume differences were
observed between groups. In ALS patients, a low
performance in disgust recognition was related with a
reduced volume of the left pallidum and with low
performances at the ECAS.

Conclusion: In a sample of cognitively/behaviourally
unimpaired ALS, we demonstrated an altered ability to
correctly recognize disgust and a potential role of basal ganglia
in the altered processing of this emotion. These findings,
together with the relationship between the altered disgust
recognition with lower ECAS performances in patients,
suggest that disgust could be the first emotion to be hit in ALS
cognitive decline. These findings offer new potential markers
for monitoring extra-motor progression in ALS.

Disclosure: Italian Ministry of Health (GR-2013-
02357415); European Research Council (StG-
2016 714388 NeuroTRACK).
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OPR-003

Human spinal cord organoids to model
C9orf72 ALS and test new therapies in
vitro.

G. Costamagna %, N. Galli }, M. Rizzuti 2, B. Frizzi 2,

F. Biella 2, M. Taiana 2, S. Ghezzi 2, G. Comi 1, I. Faravelli 1,
M. Nizzardo 2, S. Corti !

! Department of Neurosciences, Milano, Italy, > University of
Milan Dino Ferrari Center Department of Pathophysiology
and Transplantation (DEPT) Neuroscience Section IRCCS
Foundation Ca’ Granda Ospedale Maggiore Policlinico
Milan Italy, Milan, Italy

Background and aims: Amyotrophic lateral sclerosis
(ALS) is an incurable neurodegenerative disease.
Underlying genetic pathomechanisms include the C9orf72
repeat expansion, the most frequent genetic cause of ALS
(C9ALS) in Europe and North America. Despite recent
progress in unraveling C9ALS pathogenesis, reliable
disease models and disease-modifying therapies still lack.
Here, we aim to model C9ALS in vitro using 3D human
spinal cord organoids (SCOs).

Methods: We differentiated C9ALS induced pluripotent
stem cells (iPSCs) and isogenic controls using a free-
floating 3D-culture method. We generated SCOs with a
modified Lancaster’s protocol promoting neural
caudalization and ventralization. Then, we treated C9ALS
SCOs with morpholino antisense oligonucleotides

(MO) against C90rf72 repeat expansion. Finally, we
assessed the differentiation of organoids at different time
points with immunohistochemical and qPCR analysis.
Results: We obtained isogenic and C9ALS SCOs displaying
different co-existing neuronal subpopulations. SCOs
expressed neural progenitor, pan-neuronal, astrocyte, motor
neuron, and rostrocaudal markers, including markers of
cervicobrachial spinal cells. Compared to controls, C9ALS
organoids exhibited increased dipeptide repeat proteins
(DPRs) levels, DNA damage markers associated with
C9orf72 expansion, and cytoplasmic inclusions of
translocated TDP-43, C9ALS-specific disease hallmarks.
Gene expression analysis using qPCR reported differential
expression of genes associated with DNA damage and
motor neurons in MO treated C9ALS organoids.

Confocal microscopy imaging showing markers of neural precursors
(SOX2) and early proliferating neurons (TUJ1) in C9ALS spinal cord
organoids and isogenic controls at day 30 and day 45.

Confocal microscopy imaging showing motor neuron markers (Islet
and Smi32) in C9ALS spinal cord organoids and isogenic controls at
day 30 and day 45.

Confocal microscopy imaging displaying intracytoplasmic translocated
TDP43 (green signal) in motor neurons from dissociated organoids
possibly rescued by morpholino (MOB) treatment.

Conclusion: SCOs represent a valuable system for
modeling features of C9ALS pathology, investigating
C9ALS pathomechanisms, and testing possible new
treatments in vitro.

Disclosure: The authors report no disclosures.
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OPR-004

Nusinersen in adults with 5q spinal
muscular atrophy: a systematic review
and meta-analysis

M. Gavriilaki !, M. Moschou %, V. Papaliagkas %, K. Notas 1,
E. Chatzikyriakou ?, G. Zafeiridou %,

S. Papagiannopoulos !, M. Arnaoutoglou %, V. Kimiskidis !
! Thessaloniki, Greece

Background and aims: Nusinersen has been thoroughly
studied in clinical trials of infants and children with 5q
spinal muscular atrophy (SMA) and has gained approval for
the treatment of all SMA types and patients of all ages. Data
on nusinersen administration in adults are scarce, based on
real-world evidence.

Methods: The purpose of this meta-analysis is to provide
the first review of the literature regarding the efficacy and
safety of nusinersen in patients older than 12 years of age
with genetically confirmed 5q-SMA. We systematically
searched MEDLINE, EMBASE, the Cochrane Library and
grey literature through December 2020. Cross-sectional
studies, case reports, review articles and/or studies with
follow-up less than 6-months were excluded. Two reviewers
screened eligible studies, extracted data, and assessed risk
of bias (RoB).

Results: We included 11 records (seven case reports, four
cohorts) enrolling 428 SMA patients older than 12 years
with a follow—up of at least 6-months (Table 1). PRISMA
flow diagram is presented at Figure 1. Clinically meaningful
improvement (>3-points) of Hammersmith Functional
Motor Scale was observed in 35.3% (95%CI 22.1-49.7) and
43.7% (95%CI 35.7-51.6) of the patients during short—term
(<6-months) and long-term (>6-months) follow—up,
respectively. Severe adverse events were reported in 3.3%
(95%CI 0.4-6.2); treatment withdrawal rate was 2.8%
(95%CI 1.2-4.4) (Table 2).
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Figure 1. PRISMA Flow Diagram

Table 1. Baseline characteristics and risk of bias assessment of the 11
studies.

Table 2. Data regarding safety, adverse events and treatment withdrawal
as defined and reported in each study.

Conclusion: Despite the low quality of evidence and the
unmet need for randomized data to establish the safety and
efficacy of nusinersen in adults, our meta-analysis confirms
that nusinersen is a valuable treatment option for patients
with longer-disease duration. Registration: PROSPERO
database CRD42020223109

Disclosure: Nothing to disclose..
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Multiple Sclerosis: Biomarkers and
genetics

OPR-005

Effect of BDNF Val66Met polymorphism
on hippocampal subfields in multiple
sclerosis patients

E. De Meo %, E. Portaccio 3, E. Prestipino 2, B. Nacmias 3,
S. Bagnoli 2, L. Razzolini 3, L. Pasto 3, C. Niccolai 3,

B. Goretti 3, A. Belliniva 3, M. Fonderico 3, A. Giorgio 4,
M. Stromillo 4, M. Filippi 5, S. Sorbi 2, N. De Stefano 4,
M. Amato 2

I Department of Neurology and INSPE, Milan, Italy,

2 Department of Neuroscience, Psychology, Drug Research
and Child Health, University of Florence (NEU-ROFARBA),
Florence, Italy, 3 Department of Neurology and Psychiatric
Sciences, Firenze, Italy, ¥ Department of Medicine, Surgery
and Neuroscience, Siena, Italy, > Neurology and
Neurorehabilitation Unit, Neuroimaging Research Unit,
Neurophysiology Service, Milano, Italy

Background and aims: Brain-derived neurotrophic factor
(BDNF) Val66Met polymorphism was shown to affect
BDNF function. We aimed to explore BDNF Val66Met
polymorphism effect on hippocampal subfields and its role
in cognitive functioning in MS patients.

Methods: Using 3T scanner, we obtained dual-echo and
3DTI1-weighted sequences from 50 MS patients and 15
healthy controls (HC). MS patients also underwent genotype
analysis of BDNF, neurological and neuropsychological
evaluation. Hippocampal subfields were segmented by
using Freesurfer.

Results: The BDNF Val66Met polymorphism was found in
22 MS patients. Compared to HC, MS patients had lower
volume in: bilateral hippocampus-amygdala transition area
(HATA); cornus ammonis (CA)l, granule cell layer of
dentate gyrus (GCL-DG), CA4 and CA3 of left hippocampal
head; molecular layer (ML) of left hippocampal body;
presubiculum of right hippocampal body and right fimbria.
Compared to BDNF Val66Val, Val66Met MS patients had
higher volume in: bilateral hippocampal tail; CA1, ML,
CA3, CA4 and GCL-DG of left hippocampal head; CA1,
ML and CA3 of left hippocampal body; left HATA and
presubiculum of right hippocampal head. In MS patients,
lower volume in left hippocampal tail was associated with
worse visuo-spatial memory performance; lower volume in
left hippocampal head with worse performance in semantic
fluency; lower volume in bilateral hippocampal tail with
worse performance in executive functions; and lower
volume in presubiculum of right hippocampal head with
higher fatigue scores.

Conclusion: BNDF Val66Met polymorphism resulted as a
protective factor in MS. BDNF genotype might be a
potential biomarker for predicting cognitive prognosis, and
an interesting target to study for neuroprotective strategies.
Disclosure: Nothing to disclose..

OPR-006

Genetic factors implicated in the
response to fingolimod in MS patients:
results from a pharmacogenetic meta-
analysis

L. Ferré 1, E. Mascia 2, F. Clarelli 2, T. Roostaei 3,

B. Pignolet 4, D. Brassat 4, R. Liblau 4, H. Weiner 5,

P. De Jager 3, E. Esposito !, M. Filippi ¢

! Neurology and Neurorehabilitation Unit, Laboratory of
Human Genetics of Neurological Disorders, IRCCS San
Raffaele Hospital, Milan, Italy, > Laboratory of Neurological
complex disorders, Division of Neurosciences, IRCCS San
Raffaele Scientific Institute, Milan, Italy, 3 Center for
Translational and Computational Neuroimmunology,
Department of Neurology, CUMC, New York, United States,
4 Centre Hospitalier Universitaire de Toulouse, Institut
Toulousain des Maladies Infectieuses et Inflammatoires
(Infinity), Université Toulouse, Toulouse, France,

5 Department of Neurology, Ann Romney Center for
Neurologic Diseases, Partners MS Center, Brigham and
Women ‘s Hospital, Harvard Medical School, Boston, United
States, ¢ Neurology and Neurorehabilitation Unit,
Neuroimaging Research Unit, Neurophysiology Service,
Milano, Italy

Background and aims: Multiple Sclerosis (MS) is a
complex disease with high heterogeneity in terms of clinical
presentation and treatment response. Pharmacogenetics can
help to develop a more personalized approach and to
improve disease management. Here we report the results of
a genome-wide association study (GWAS) on fingolimod
(FTY)-treated relapsing-remitting MS patients.

Methods: We included four cohorts of FTY-treated MS
patients from San Raffaele Hospital in Milan, Italy (OSR1:
246 patients, OSR2: 98 patients), Brigham and Women’s
Hospital in Boston, USA (USA: 136 patients) and the
Centre Hospitalier Universitaire de Toulouse, France
(CHUT: 81 patients). We classified treatment response
according to the NEDA (no evidence of disease activity)
criterion at two years and time to first relapse (TFR). We
performed a GWAS separately on each cohort and meta-
analyzed them using a fixed-effect model.

Results: Three genome-wide significant variants were
associated with TFR: rs9397818A on chr6 increases the risk
of an earlier relapse and has an eQTL effect in whole blood
on TFB1M, key to mitochondrial gene expression, and
TIAM2, implicated in endothelial function and cell
migration; 1s2071572A is a risk allele intronic to
synaptotagminV, involved in exocytosis of secretory
vesicles, with an eQTL effect in brain cortex; finally the risk
allele rs6124768A maps to CD40 locus and increases its
expression according to a public eQTL database. No
significant variants were identified in the NEDA analysis.
Conclusion: Genetic variants possibly implicated in cell
migration, neuronal functions and immune response were
associated with response to FTY. Functional studies are
ongoing to validate our results.

Disclosure: Laura Ferré has nothing to disclose.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 61-206



OPR-007

Brain dysconnectivity damage contributes
to neurofilament light level increase in
multiple sclerosis: Multicenter study

H. Rise L, S. Brune 2, C. Chien 3, P. Bicker-Koduah 3,

T. Berge 4, S. Bos 5, M. Andora ¢, I. Valdeolivas ¢,

M. Beyer 7, P. Sowa 8, M. Scheel 9, A. Brandt ®, S. Asseyer °,
K. Blennow 9, H. Zetterberg 1, N. Kerlero de Rosbo 1%,

F. Paul 12, P. Villoslada 8, H. Harbo 2, A. Uccelli 11,

L. Westlye 1, E. Hogestol *

I NORMENT, Division of Mental Health and Addiction, Oslo
University Hospital, Oslo, Norway, > Oslo, Norway,

3 Experimental and Clinical Research Center, Max
Delbrueck Center for Molecular Medicine and Charité-
Universitaetsmedizin Berlin, Berlin, Germany, 4 Department
of Mechanical Electronics and Chemical Engineering, Oslo
Metropolitan University, Oslo, Norway, ° Institute of Clinical
Medicine, University of Oslo, Oslo, Norway, ¢ Institut
d’Investigacions Biomediques August Pi Sunyer, Barcelona,
Spain, 7 Institute of Clinical Medicine, University of Oslo,
Oslo, Norway, ¢ Division of Radiology and Nuclear
Medicine, Oslo University Hospital, Oslo, Norway,

9 Experimental and Clinical Research Center, Max
Delbrueck Center for Molecular Medicine and Charité-
Universitaetsmedizin Berlin, Berlin, Germany, '° Clinical
Neurochemistry Laboratory, Molndal, Sweden, ' Department
of Neurosciences, Rehabilitation, Ophthalmology, Genetics,
Maternal and Child Health, University of Genoa, Genoa,
Italy, 1> Department of Neuroimmunology, Charité
University, Charité-Universitaetsmedizin Berlin, Berlin,
Germany

Background and aims: The predictive value of
conventional lesion characteristics for clinical course and
biomarkers in multiple sclerosis (MS) has been limited.
This clinico-radiological paradox may be partly resolved by
connectivity-based approaches incorporating the
distribution and extent of brain network aberrations due to
T2-hyperintense lesions. Using individual brain
dysconnectivity mapping based on tractography, we tested
the longitudinal associations between putative brain
network involvement and levels of serum neurofilament
light chain (sNfL), which is a proposed biomarker for
axonal damage.

Methods: MS patients (n=328, mean age 42.9 years, 71%
female) were prospectively enrolled at four European MS
centres, reassessed at two-year follow-up (n=280). 3T
magnetic resonance imaging (MRI) data were processed at
one site using a harmonized pipeline. Disconnectome maps
were calculated using BCBtoolkit, based on the individual
lesion maps. Global disconnectivity (GD) was defined as
the average probability of disconnectome across all voxels
in each patient’s white matter. SNfL concentrations were
measured by an ultrasensitive Single molecule array
(Simoa) assay. Robust linear mixed models (rLMM) with
GD as dependent variable, patient as random factor, and
sNfL, age, sex, diagnosis and treatment as fixed factors
were run.
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Figure 1. An overview with representative example slices of the
probability distribution of A) lesion and B) disconnectome maps, along
with examples of different levels of global dysconnectivity in C).

Results: rLMM revealed significant associations between
GD and sNfL (t=2.30, p=0.022), age (t=5.01, p<0.001), and
diagnosis (PMS; t=1.97, p<0.05), but no significant
associations for sex, treatments or sNfL change.

Table 1. Linear regression for sNfL at baseline with global
disconnectome maps and T2-lesion volume.

Table 2. Robust linear mixed models predicting sNfL with global
disconnectome maps and T2-lesion volume.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 61-206
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Conclusion: In our longitudinal prospective MS cohort, we
showed significant associations between GD and sNfL. Our
results demonstrate that the extent of global brain
dysconnectivity is sensitive to a systemic biomarker of
axonal damage in MS.

Disclosure: This work was supported by the European
Commission, Instituto de Salud Carlos III, Spain, the Italian
Ministry of Health, the German Ministry of Science, the
Norwegian Research Council and Biogen Norway.

OPR-008

Multilayer network analysis relates
molecular and clinical features of multiple
sclerosis

K. Kennedy !, N. Kerlero de Rosbo 2, A. Uccelli ?,

M. Cellerino 2, H. Flinstad Harbo 3, T. Berge 4, S. Bos 5,

E. Hogestol 5, F. Paul 7, A. Brandt 8, P. Bicker-Koduah 8,

J. Behrens 9, J. Saez-Rodriguez 1%, M. Rinas %9, S. Llufriu 4,
A. Saiz 12, I. Pulido-Valdeolivas 1, E. Martinez-Lapiscina %,
J. Garcia-Ojalvo 1, P. Villoslada !

! Experimental and Health Sciences, Universitat Pompeu
Fabra, Barcelona, Spain, 2 Department of Neurosciences,
Rehabilitation, Ophthalmology, Genetics, Maternal and
Child Health, University of Genoa, Genoa, Italy,

3 Department of Neurology, Oslo, Norway, ¢ Department of
Mechanical Electronics and Chemical Engineering, Oslo
Metropolitan University, Oslo, Norway, ° Institute of Clinical
Medicine, University of Oslo, Oslo, Norway, ¢ University of
Oslo, Oslo, Norway, 7 Department of Neuroimmunology,
Charité University, Charité-Universitaetsmedizin Berlin,
Berlin, Germany, 8 Experimental and Clinical Research
Center, Max Delbrueck Center for Molecular Medicine and
Charité-Universitaetsmedizin Berlin, Berlin, Germany,

¢ Charite University, Berlin, Germany, '° University of
Heidelberg, Heidelberg, Germany, "' IDIBAPS, Hospital
Clinic, University of Barcelona, Barcelona, Spain,

12 Department of Neurology, Barcelona, Spain

Background and aims: Multiple Sclerosis is a complex
disease covering a wide range of biological scales, from
genes, to proteins and cells, to tissue damage (assessed by
imaging) and finally to the phenotype. However, the exact
interactions among each scale remain unclear. As a result,
current methods for diagnosis and prognosis are often
imprecise because they fail to capture this multi-scale level
of complexity in MS.

Methods: Here, we conducted a systems biology study
based on multi-level networks and regression models,
which allows us to analyse multi-omics, imaging and
clinical data obtained from MS patients to both aid in
diagnosis, prognosis and increase our understanding of the
underlying pathogenesis. Multi-scale networks were
constructed using genomics, proteomics, cytomics, imaging
(MRI and OCT), and clinical data from a prospective cohort
of 350 MS patients and 90 matched controls from four MS
centers and with two years follow-up. Structural networks
were constructed using mutual information and boolean
simulations, and then run on the proteomics and cytomics
networks to identify pathways associated with MS and
phenotype (mild vs severe cases).

Illustration of network construction. The data from each layer is taken
from the cohorts and used to create networks, where the nodes are the
elements in the dataset (SNPs, proteins, cell types, OCT/MRI, and
phenotypic data).

Topology of individual layer networks and the combined 5-layer
network, constructed using all MS patients’ data.

Results: We identified several regression models predicting
phenotype based on protein-cell pathways, which
outperformed genome—phenotype correlations. The most
prominent pathway was GSK3AB — B memory cell
pathway, that significantly predicted the phenotype
(disability and brain atrophy), followed by IKBA — effector
B cells and HSBP1-memory B cells.

Example of one pathway (identified from the Boolean simulations) that
significantly predicts various MS phenotypes.

Conclusion: The pathways identified in this analysis may
be pursued as therapeutic targets or biomarkers for
developing new therapeutics for MS.

Disclosure: This work was supported by the European
Commission, Instituto de Salud Carlos III, Spain, the Italian
Ministry of Health, the German Ministry of Science, the
Norwegian Research Council and Biogen Norway.
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Multiple sclerosis associated HLA
variants affect the immunological T
lymphocytes repertoire

M. Sorosina %, S. Santoro 1, L. Ferre 2, E. Mascia 1,

E Clarelli , A. Giordano 2, M. Cannizzaro 3, M. Filippi 4,
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! Laboratory of Neurological complex disorders Division of
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Milan, Italy, > Department of Neurology and INSPE, Milan,
Italy, 3 Neurology, Milan, Italy, + Neurology and
Neurorehabilitation Unit, Neuroimaging Research Unit,
Neurophysiology Service, Milano, Italy

Background and aims: Genetic predisposition to multiple
sclerosis (MS) includes >200 genetic loci, with the major
histocompatibility complex (MHC) region accounting for
32 independent associations. We aim to investigate the
impact of MHC MS-risk alleles on T lymphocytes repertoire
in MS.

Methods: 183 untreated relapsing-remitting MS subjects
have been studied. Class I and II HLA alleles were inferred
from whole-genome genotyping data using SNP2HLA and
Beagle v3.3 tools. T-cell receptors (TCR) CD3 sequences
were obtained from whole blood DNA according to the
ImmunoSEQ hsTCRB kit (Adaptive Biotechnologies®).
The weighted HLA-risk score (WHRS) was calculated for
each individual. The inverse of the Simpson’s Index (INV.S)
was calculated as representative of immune repertoire
diversity. Statistical analyses were performed within R
environment and plink v.1.9.

Results: After quality controls and downsampling, the final
set was composed by 144 individuals and 30

MS-risk MHC loci. Four loci showed association with
INV.S (beta referring to the MS-risk allele): HLA DRBI
15%01 (p=0.014, beta=-1.02), rs11751659 (p=0.02,
beta=0.79), rs9271366 (p=0.003, beta=-1.14),

SNP_DRBI1 32660116 A (p=0.036, beta=-0.5). A mild
association was found between INV.S and wHRS (p=0.049),
with individuals with a higher wHRS showing a lower
diversity. Additionally, individuals carrying the risk allele
showed a different percentage of clonotypes occupying the
10% of the repertoire, suggesting an expansion of certain
clonotypes in the presence of the risk allele.

Conclusion: MS-risk MHC loci appear to influence TCR
repertoire in MS patients, with the risk alleles reducing the
diversity and inducing an expansion of specific clonotypes.
Detailed analyses are ongoing to better define the amplified
clonotypes and their role.

Disclosure: Authors declares no competing interests
regarding this study.
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Cerebrospinal fluid levels of CXCL12 and
Osteopontin: potential early marker of
primary progressive multiple sclerosis

D. Marastoni %, R. Magliozzi !, A. Bolzan %, A. Pisani 1,

S. Rossi 2, M. Calabrese 3

! Department of Neurosciences Biomedicine and Movement
Sciences, Verona, Italy, > Department of Oncology and
Molecular Medicine Higher Institute of Health Care, Rome,
Italy, > Neuroscience University of Verona, Verona, Italy

Background and aims: Both degenerative and
inflammatory processes characterize primary progressive
multiple sclerosis (PPMS). Like relapsing-remitting MS
(RRMS) and secondary progressive MS, inflammatory
infiltrates build up in the meningeal space, resulting in a
severe disease course. PPMS patients represent an
interesting cohort to investigate in vivo processes and
possible biomarkers underlying disease progression.
Methods: Levels of 34 pro and anti-inflammatory cytokines
and chemokines in the cerebrospinal fluid (CSF) were
evaluated at the diagnosis in 16 PPMS and 80 RRMS
patients. All patients underwent clinical evaluation,
including Expanded Disability Status Scale (EDSS)
assessment and a 3-T brain MRI with detection of white
matter and cortical lesion number and volume and global
and regional cortical thickness.

Results: Higher levels of CXCL12 (OR=3.97, CI95%[1.34—
11.7]) and the monocyte-related osteopontin (OR=2.24,
CI95%[1.01-4.99]) were associated with the diagnosis of
PPMS, while levels of IL10 (OR=0.28, CI195%][0.09-0.96])
were significantly increased in RRMS group. No
associations were found between examined molecules and
EDSS; CXCL12 levels correlated with both increased GM
lesion number and volume (p=0.001, r=0.832 and r=0.821,
respectively). The pathway analysis confirmed the chronic
inflammation is occurring in PPMS.

Conclusion: At the time of diagnosis, a specific CSF
protein profile can recognize the presence of early
intrathecal inflammatory processes, possibly stratifying
PPMS with respect to RRMS. Elevated CSF levels of
CXCL12 and Osteopontin suggested a key role of brain
innate immunity and glia activity in MS. Therefore, these
molecules could represent useful candidate biomarkers of
MS progression and could have important implications for
the pathogenesis and treatment of progressive MS.
Disclosure: No
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Efficacy and safety results of the
avalglucosidase alfa phase 3 COMET trial
in late-onset Pompe disease patients
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Background and aims: The Phase 3 COMET trial
(NCTO02782741/Sanofi Genzyme) compares avalglu-
cosidase alfa (n=51), a recombinant human GAA enzyme
replacement therapy specifically designed for enhanced
M6P-receptor targeting and enzyme uptake aimed at
increased glycogen clearance, and alglucosidase alfa (n=49)
in treatment-naive patients with late-onset Pompe disease.
Methods: The primary objective was to determine the
effect of avalglucosidase alfa on respiratory muscle
function. Secondary/other objectives include effects on
functional endurance, inspiratory/expiratory muscle
strength, lower/upper extremity muscle strength, motor
function, and health-related quality of life, and safety.

Results: At Week 49, change (LS mean+SE) from baseline
in upright forced vital capacity (FVC) %predicted was
2.43% greater with avalglucosidase alfa (2.89% =0.88%)
than with alglucosidase alfa (0.46% +0.93%). The primary
study objective, achieving statistical non-inferiority
(p=0.0074), was met. Testing for superiority was borderline
significant (p=0.0626). Avalglucosidase alfa treatment
resulted in a 30.01-meter and 4.71% greater improvement
in the 6-Minute Walk Test (32.21+£9.93 vs. 2.19+10.40
meters; 5.02+1.54 vs. 0.31£1.62%predicted). Positive
results for avalglucosidase alfa were seen for all secondary
and other efficacy endpoints. Treatment-emergent adverse
events (AEs) occurred in 86.3% of avalglucosidase alfa-
treated and 91.8% of alglucosidase alfa-treated participants.
Five participants withdrew, four due to AEs, all with
alglucosidase alfa. Serious AEs occurred in eight
avalglucosidase alfa-treated and 12 alglucosidase alfa-
treated participants. IgG antidrug antibody responses were
similar for both. High titers (12,800) and neutralizing
antibodies were more common for alglucosidase alfa.
Conclusion: Results demonstrate improvements in
clinically meaningful outcomes and a more favorable safety
profile with avalglucosidase alfa versus alglucosidase alfa.
Disclosure: The COMET trial is sponsored by Sanofi
Genzyme.
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Plasma neurofilaments as biomarkers in
frontotemporal dementia associated with
C90orf72 and GRN mutations
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Background and aims: C9orf72 and progranulin (GRN)
mutations are the main genetic causes of frontotemporal
dementia (FTD) and, for C9orf72, amyotrophic lateral
sclerosis (ALS). Upcoming targeted therapies highlight the
importance of easily-accessible, reliable biomarkers for the
preclinical and clinical follow-up. We aimed to evaluate
longitudinal changes of plasma neurofilament light chain
(NfL) in mutation carriers and in healthy controls (HC).
Methods: Our study cohort consists of 352 individuals
including 102 FTD and/or ALS patients (54 C9orf72
carriers and 48 GRN carriers), 85 presymptomatic carriers
(PS: 48 C9orf72 and 37 GRN), and 165 HC. Participants
were recruited through PREV-DEMALS and Predict-PGRN
protocols, and the national research network on FTD/ALS.
They underwent up to six blood samplings during a mean
follow-up of four years. NfL dosage was performed with the
SIMOA technique.

Results: In HC, NfL increased with age at sampling
(r=0.766, p<0.0001) and slightly progressed over time, with
a mean change rate of 4%/year. Patients had higher NfL
compared to HC and PS (Fig.1). The causal gene had a
major effect, GRN carriers having higher baseline values
(p=0.014) and greater progression compared to C9orf72
carriers (p=0.016) (Fig.2). We proposed thresholds to
differentiate symptomatic carriers from HC at each age
class. NfL in PS were comparable to HC at baseline, with a
subset displaying increased progression.
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Figure 1. Baseline plasma NfL levels in patients, presymptomatic
carriers and controls. Comparisons were performed with general linear
model to account for all variables (gene/status, age, sex) and post hoc
test (*: p<0.05; **: p<0.01; ***: p<0.001).

Figure 2. Longitudinal changes in mutation carriers and healthy
controls. NfL variations from the first to the last observation, for 44
patients and 36 controls with longitudinal sampling, at the individual
and group level (linear mixed-effects model).

Conclusion: NfL levels prove their usefulness in tracking
the degenerative process in C9orf72 and GRN mutations.
Combined with other biomarkers, they will hopefully allow
to identify PS close to their clinical conversion, and define
the optimal time window to deliver targeted therapies.
Disclosure: The authors declare no disclosures relevant to
the abstract. ILB served as a member of advisory board for
Prevail Therapeutics, and of steering committee for Alector,
outside of the present work.
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Gene association networks and miRNA-
gene interactions reveal pathological
pathways involving IL6 in Parkinson’s
disease

C. Strafella !, V. Caputo %, A. Termine %, G. Spalletta 1,
C. Caltagirone %, R. Cascella &, E. Giardina ?
I Rome, Italy

Background and aims: Parkinson’s Disease (PD) is a
complex disorder characterized by multiple contributing
factors. The study investigated SNPs regulating interactions
among genes, miRNA and their targets in order to highlight
novel biomarkers or therapeutic targets for the treatment
and management of PD.

Methods: The study included 342 patients affected by
sporadic PD and 503 control samples. The OpenArray
technology was utilized to screen patients for 120 SNPs
selected by literature and bioinformatic approach, giving
preference to non-coding variants that may affect regulatory
gene networks relevant to PD. Statistical and bioinformatic
analysis were performed to assess the association with PD
and identify network of genes and miRNAs interactions.
Results: 26 SNPs were associated with PD risk, of which
12 SNPs were significant eQTL variants in different brain
regions involved in motor and non-motor symptoms.
Moreover, 11 novel susceptibility genes for PD were
identified, which may alter multiple signaling pathways
critically involved in cellular homeostasis and dopaminergic
neurons wiring. A network of interconnected genes (APOE,
CLU, IL6, IL7R, IL12B, INPP5SD, MAPK1, MEF2C, MIF,
TNFSF14) highlighted a major regulatory role of IL6 in the
network. The study of miRNA-target gene networks
highlighted a possible role of miR-499a and miR-196a2 in
multiple neuro-inflammatory and neurodegenerative
mechanisms in PD.

Conclusion: The study highlighted different networks of
genes and miRNA-target gene interactions in PD. In
particular, IL6 stands out as the most promising candidate
either as prognostic biomarker of disease or as therapeutic
target to fight neuro-inflammation and neurodegeneration
in PD patients.

Disclosure: Nothing to disclose.
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Phenotypic features and disease
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gene variant: MERRF syndrome and
beyond
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Background and aims: Myoclonic epilepsy with ragged
red fibres (MERRF) is a classic syndrome of mitochondrial
DNA disease most commonly associated with the
pathogenic m.8344A>G MT-TK gene variant. While
phenotypic heterogeneity has been extensively described,
disease progression is poorly characterised.

Methods: Single national centre, observational study
(2009-2020). Data derived from the UK Mitochondrial
Disease Patient Cohort.

Results: We identified 64 individuals (42 women) from 30
pedigrees and mean (SD; range) age of last follow up was
46.9 (17.4; 3-73) years. Common neurological features
were proximal myopathy (73%), cerebellar ataxia (62%),
seizures (59%), myoclonus (57%) and swallowing problems
(49%). Other systemic manifestations comprised
gastrointestinal dysmotility (51%), lipomatosis (36%),
cardiac (29%) and respiratory involvement (29%). Sixteen
individuals were asymptomatic. Myoclonus was associated
with both epilepsy (2=19.5, p<0.001) and cerebellar ataxia
(2=11.2, p=0.001). Mean (SD) m.8344A>G blood
heteroplasmy was significantly higher in clinically affected
individuals than asymptomatic carriers [71% (18%) vs 48%
(17%), p<0.001]. We measured total disease burden using
Newcastle Mitochondrial Disease Adult Scale and
demonstrated the rate of disease progression was variable
between patients (Figure 1); m.8344A>G blood
heteroplasmy was a weak predictor of disease burden based
on a multivariate regression model (p=0.015, R"2= 0.485).

Disease Progression in adult patients with the m.8344A>G variant

Conclusion: Our findings provide insight into the natural
history of m.8344A>G-related mitochondrial disease. The
variability of phenotypic expression and disease progression
has significant implications on the design of future clinical
trials with robust modelling of disease progression
necessitating wider datasets through international
collaboration.

Disclosure: Nothing to disclose.
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Efficacy and Safety With >3 Years of
Inotersen Treatment for the
Polyneuropathy of Hereditary
Transthyretin Amyloidosis
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Background and aims: Hereditary transthyretin
amyloidosis is a progressive, debilitating, and ultimately
fatal disease that causes multisystem dysfunction. Here we
report long-term efficacy and safety for inotersen, an
antisense oligonucleotide inhibitor of transthyretin protein
production.

Methods: Patients completing the NEURO-TTR trial
(NCTO01737398) enrolled in its open-label extension (OLE;
NCTO02175004). Assessments included modified
Neuropathy Impairment Score +7 (mNIS+7), Norfolk
Quality of Life—Diabetic Neuropathy questionnaire
(Norfolk QOL-DN), and safety monitoring. As of July 28,
2020, efficacy is reported for patients from Europe and
North America and safety is reported for all patients.
Results: Patients who switched from placebo to inotersen in
the OLE (n=39) demonstrated slowing of neurologic disease
progression compared with natural history (based on placebo
projection); mean mNIS+7 and Norfolk QOL-DN scores at
OLE baseline/1/2/3 years were 102.7/111.2/113.6/112.3 and
61.2/59.0/63.5/67.7, respectively. Patients receiving inotersen
for 51 months (15 months in NEURO-TTR + 36 months in
OLE; n=67) continued to show benefit, with mean mNIS+7
and Norfolk QOL-DN scores at OLE baseline/1/2/3 years of
84.3/90.7/98.1/95.1 and 50.3/52.4/53.1/57.2, respectively.
Few patients (6/135; 4.4%) had serious treatment-related
adverse events; there were no treatment-related deaths. Under
enhanced monitoring, there have been no reports of grade four
thrombocytopenia or acute glomerulonephritis despite
increased duration of exposure. No new safety concerns were
identified.

Conclusion: Extended treatment with inotersen for over
three years slowed progression of the polyneuropathy
associated with hereditary ATTR, with greater benefit
observed in patients who initiated inotersen earlier. Long-
term results further highlight the importance of early
treatment. Enhanced monitoring has reduced risks of severe
thrombocytopenia and acute glomerulonephritis.
Disclosure: Funding was provided by Akcea Therapeutics,
an Ionis Company, and editorial assistance was provided by
ApotheCom.
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Three Newly Recognized Likely
Pathogenic Variants of the TTR Gene
Causing Hereditary Transthyretin
Amyloidosis

. Patel 1, A. Rosen 1, A. Chamberlin 2, B. Feldmann 3,

C. Antolik 3, H. Zimmermann 3, T. Johnston 3,

A. Narayana 2

! Beverly Hills, United States, > Boston, United States, 3 Aliso
Viejo, United States

Background and aims: Hereditary transthyretin
amyloidosis (hATTR/ATTRv) is a progressively
debilitating, clinically heterogeneous, fatal disease that
results from deposition of insoluble amyloid fibrils in
various organs and tissues. Symptomatic patients exhibit
cardiomyopathy, polyneuropathy, or both, depending on the
TTR variant. Early diagnosis of hATTR can be facilitated
with genetic testing; however, such testing identifies
variants of uncertain significance (VUS) in a minority of
cases. Although most VUS reflect benign genetic variation
present in the human genome, a small percentage of VUS
have the potential to be pathogenic. The Akcea/Ambry VUS
Initiative is dedicated to gathering molecular, clinical, and
inheritance data for each TTR VUS identified via genetic
testing programs to reclassify TTR variants to a clinically
actionable status (eg, variant likely pathogenic [VLP])
where appropriate.

Methods: The classification criteria used here are based on
recommendations from the American College of Medical
Genetics. They are stringent and comprehensive, requiring
multiple distinct lines of evidence supporting pathogenesis.
Variants were assessed for reclassification based on the
totality of evidence available.

Results: Three TTR variants have been reclassified from
VUS to VLP, including p.A65V (c.194C>T), p.D58H
(c.172G>C), and p.T80I (c.239C>T). In each case, the
totality of genetic and clinical evidence provided strong
support for pathogenicity. The new classification of each
variant will be submitted to the NIH ClinVar database.
Conclusion: Based on multiple lines of evidence, three
TTR VUS were reclassified as VLP, thus resulting in a high
likelihood of disease diagnosis for those and all subsequent
patients. Confirmed hATTR diagnosis can facilitate access
to approved therapies.

Disclosure: Funding was provided by Akcea Therapeutics,
an Ionis Company; editorial assistance was provided by
ApotheCom and scientific support was provided by Ambry
Genetics.
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Disease severity in Progressive
Supranuclear Palsy determines the
relationship between tau burden and
synaptic density
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! Clinical Neuroscience, Cambridge, United Kingdom,

2 Clinical Neuroscience, University of Cambridge,
Cambridge, United Kingdom, 3 Psychiatry, University of
Cambridge, Cambridge, United Kingdom, * Clinical
Neuroscience and Medical Research Council Cognition and
Brain Sciences Unit, University of Cambridge, Cambridge,
United Kingdom, > Wolfson Brain Imaging Centre, University
of Cambridge, Cambridge, United Kingdom, 5 Department of
Psychiatry, Cambridge, United Kingdom

Background and aims: The in-vivo relationship between
synaptic loss and tau accumulation in Progressive
Supranuclear Palsy (PSP) is key to understanding the
impact of tauopathy on functional decline.

Methods: We determine the correlation between synaptic
density and tau accumulation in PSP — Richardson’s
Syndrome using [I1C]JUCB-J and [I18F]AV-1451 PET
imaging, respectively. PSP patients (n=22, m:f 10:12, mean
age +sd: 70.8 +8.6) were compared to age-/sex-/education-
matched controls (n=17, m:f 9:8, mean age +sd:68.8 £7.0).
Disease severity was assessed with the PSP rating scale.
Results: Across all brain regions, averaging across patients,
there was a positive correlation between [11CJUCB-J and
[18F]AV1451 binding. The direction of this correlation
varied as a function of disease severity (beta=-0.03, t=-3.0,
r=-0.58, p<0.01) (Fig 1). Between brain regions, comparing
[18FJAV-1451 in a cortical region versus [11CJUCB-J in an
anatomically connected sub-cortical area, revealed
significant negative correlations (r<0.4, p<0.05).

Figure 1. A) positive correlation between [11CJUCB-J and [18F]
AV1451 non-displaceable binding potentials across all brain regions,
B) Inter-individual variability in the correlations in A is determined by
disease severity (PSP rating scale).

Conclusion: Brain regions with higher synaptic density are
associated with a higher tau burden in PSP, while this
association is a function of disease severity. Higher tau
burden in cortical regions correlates with lower synaptic

density in subcortical regions to which the cortical areas
project. The effect of disease severity suggests a biphasic
relationship between synaptic density and tauopathy: with
densely connected regions initially more prone to tauopathy,
followed by a loss of their connectivity in response to
tauopathy. Given the importance of synaptic density for
cognition, our study elucidates the pathophysiology of PSP
and informs clinical trials’ design at different disease stages.
Disclosure: Authors do not have any disclosures to make.
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Increased Normal Appearing White Matter
perfusion: an inflammatory marker in
relapsing-remitting multiple sclerosis?
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T. Koudriavtseva 2

! Genova, Italy, > Rome, Italy

Background and aims: Brain hemodynamic changes by
Dynamic Susceptibility Contrast enhanced perfusion (DSC)
in Multiple Sclerosis (MS) have been evaluated in few
studies. The aim is to compare relapsing and remitting (RR)
MS patients by assessing Cerebral Blood Flow (CBF),
Cerebral Blood Volume (CBV), Mean Transit Time (MTT)
with DSC.

Methods: We included RRMS patients with (REL) and
those without (REM) relapse in the previous two months.
Clinical features were correlated with radiological findings
(Pearson’s test). ANOVA for repeated measures was used to
compare perfusion between FLAIR, T1 GD lesions and
Normal Appearing White Matter NAWM).

MRI DSC analysis pipeline and co-registrations with structural images

Results: 45 RRMS patients [(22 REL/23 REM); mean (SD)
age 41.3(8.4); female 77.8%; mean disease duration (DD)
12.8(7.1); mean ARR-lyear and 2years 0.7(1.2) and
0.4(0.7); mean cumulative number of relapses (CNR)
3.9(3.6). CNR, ARR-1y and 2y were different between REL
and REM (p<0.001). FLAIR and T1 lesion load correlated
with DD (p<0.001, r=0.8), CNR (p<0.05, r=0.6) and
z-MSFC (p<0.05, r=-0.7). In REM, correlations between
NAWM CBYV and DD (p<0.05, r=-0.6) or between NAWM
CBF and both DD (p=0.001, r=-0.7) and ARR-1y (p<0.05,
r=0.4) were found. MTT was lower whereas CBF was
higher in NAWM than in FLAIR lesions (p<0.05). A trend
indicating a higher perfusion of GD compared to FLAIR
lesions was observed in CBF (p=0.054).
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Comparisons of perfusion parameters among NAWM, FLAIR and GD
lesions

Conclusion: In RRMS, a hyperperfusion of NAWM
compared to FLAIR lesions was noted. Correlations
between NAWM perfusion, DD and ARR-ly in REM
patients seemed to suggest that an increased NAWM
perfusion may be a radiological marker of inflammatory
activity.

Disclosure: Authors have nothing to disclose
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Progression of tau pathology across
in-vivo stages of regional amyloid
deposition

A. Moscoso 2, M. Grothe 1, M. Schéll 2

I Movement Disorders Group, Institute of Biomedicine of
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Centre for Molecular and Translational Medicine and the
Department of Psychiatry and Neurochemistry, Institute of
Neuroscience and Physiology, University of Gothenburg,
Goteborg, Sweden

Background and aims: Previous research has consistently
found widespread tau aggregation in the presence of global
amyloid- (A) pathology, but the association of A pathology
severity with tau accumulation remains unclear. Here, we
studied tau aggregation in relation to progressive stages of
regional A deposition as determined by a recently
established A PET staging approach.

Methods: We examined 244 cognitively unimpaired (CU)
and 180 impaired (CI) subjects with concurrent T1 MRI,
18F-Florbetapir-PET, and 18F-Flortaucipir-PET (FTP)
scans. An A PET staging method was used to stratify
participants into four progressive stages of A deposition.
Linear regressions adjusted for age, sex, and, if appropriate,
clinical diagnosis were used to assess regional FTP uptake
across A stages in CU and CI individuals. Longitudinal tau
accumulation in the whole sample was assessed with linear
mixed effects models adjusted for the same covariates.
Results: A deposition followed a consistent regional
hierarchy that allowed staging 99% of individuals. Cross-
sectionally, gradual FTP uptake increases in Braak I-1I were
observed from stages 1 to 4 in CU, though only A stage four
in CU and stages 3 and 4 in CI revealed widespread tau
deposition compared to stage 0 (Fig. 1). Similarly, stage 2
was associated with longitudinal Braak I-II FTP increases,
but only A stages 3 and 4 showed faster tau accumulation
rates in regions exceeding Braak I-1I (Fig. 2).

Cross-sectional flortaucipir PET patterns and flortaucipir uptake in
Braak areas I-II and III-1V, referenced to Stage 0 subjects, across in
vivo stages of regional amyloid deposition for cognitively unimpaired
(A) and impaired (B) participants.

Longitudinal flortaucipir uptake change patterns and uptake change in
Braak areas I-II and III-1V, referenced to Stage 0 subjects, across in
vivo stages of regional amyloid deposition

Conclusion: The induction of severe and widespread tau
pathology seems to occur at advanced stages of A deposition,
which only cover a subpopulation of A-positive individuals
as conventionally defined.

Disclosure: No disclosures
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Differential diagnosis between common
neurodegenerative dementias using
metabolic brain images and machine
learning

M. Perovnik 2, L. Lezai 1, M. Tro$t 2

I Department of Nuclear Medicine, University Medical
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Background and aims: FDG-PET scanning can reveal
characteristic patterns of glucose hypometabolism in
neurodegenerative dementias. Scans are usually assessed
visually, however use of statistical analysis and machine
learning provides additional information and increases
FDG-PET clinical utility.

Methods: We analysed 67 FDG-PET scans from three
dementia cohorts (27 Alzheimer’s dementia (AD), eight
dementia with Lewy bodies (DLB), 20 frontotemporal
dementia (FTD)) and 12 normal controls (NC). Patients
were diagnosed clinically and by visual assessment of
FDG-PET scans. Scans were then pre-processed and
“SingleCase” SPM t-maps created with SPM12. T-maps
were classified into one of four (dementia syndrome or NC)
categories by an expert reader. T-maps were imported to
Orange and embedded with Inception v3 embedder
(Google’s deep neural network for image recognition).
Embedded images were projected into two dimensional
space using t-SNE. Five different machine learning methods
(k-nearest neighbour (k-NN), logistic regression, neural
network, SVM and random forest) were implemented and
evaluated after 10-fold cross-validation. Their performance
against clinical assessment and visual read was assessed.
Results: T-SNE visualization revealed a clear separation of
patients from NC. There was some overlap between FTD
and AD cohorts. DLB scans were clustered together, but
placed within the AD cluster, Figure 1. Models achieved
75-82% classification accuracy. DLB was the most difficult
class to predict. Confusion matrix of the best model (k-NN)
is shown on Figure 2.
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I
Image map after projection of images to two-dimensional space with
t-SNE.

Confusion matrix of k-NN model (82% overall accuracy).

Conclusion: Computer vision is gaining popularity. We
presented its possible application to FDG-PET scans and
“SingleCase” SPM t-maps in differential diagnosis of
common dementias. Popular machine learning methods
achieved high overall classification/diagnostic accuracy.
Disclosure: No disclosures.
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Semiquantitative evaluation of brain
glucose metabolism in anti-leucine-rich
glioma- inactivated-1protein encephalitis
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¢ Biogen Inc., Cambridge, MA, United States, ' Department
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Program in Neurologic Diseases and Brigham Multiple
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Background and aims: Putaminal hypermetabolism on
[18F]fluorodeoxyglucose (FDG)-positron emission
tomography (PET) in anti-leucine-rich, glioma-
inactivated-1 protein (LGIl) antibody-associated
autoimmune encephalitis (AE) has been previously
reported. However, the accuracy of FDG-PET in
distinguishing LGI1-AE from other AE’s and
neurodegenerative conditions is not known. Further, the
presence of other subcortical and cortical metabolic
abnormalities and prognostic value of FDG-PET in LGI1-
AE is not clear.

Methods: Brain FDG-PET scans from 49 age- and sex-
matched subjects (13 LGII-AE, 15 non-LGI1-AE, 11
Alzheimer’s disease (AD), 10 negative controls (NC)) were
analyzed. Regions of interest were delineated using
Automated Anatomic Labelling atlas. Putaminal
standardized uptake value ratios (SUVR) with normalization
to global brain (P-SUVRg), thalamus (P/Th) and midbrain
(P/Mi) were evaluated for diagnostic accuracy. SUVRg was
applied for all other analyses.

Results: P-SUVRg, P/Th and P/Mi were higher in LGI1-
AE vs. non-LGI1-AE, AD and NC (all p<0.05, Bonferroni-

corrected). P/Mi and P-SUVRg robustly differentiated
LGII-AE from NC, non-LGI1-AE and AD (areas under
curve range 0.84-0.99; Fig. 1). Mediotemporal SUVRg was
increased in both LGI1-AE and non-LGI1-AE vs. NC
(p<0.05 for both). Additionally, LGI1-AE-patients showed
hypometabolism in inferior frontal and parietal lobes, and
hypermetabolism in globus pallidus, caudate, pons,
olfactory and inferior occipital lobes when compared to NC
(Fig. 2). Bilateral orbitofrontal and cingulate gyrus
hypometabolism were associated with poorer outcome at
average 19.7 months follow-up (Fig. 3).

Figure 1

Figure 2
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Figure 3

Conclusion: P/Mi and P-SUVRg can be used to aid in
diagnosing LGI1-AE. Metabolic abnormalities in
LGII-AE extend beyond putamen and mediotemporal lobe
into other subcortical and cortical regions. FDG-PET can
aid in prognostication of LGI1-AE.

Disclosure: Nothing to disclose
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Structural and functional cerebellar
alterations in Parkinson’s disease with
postural instability and gait disorders
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Milano, Italy

Background and aims: This study aimed at assessing
structural and functional cerebellar alterations in Parkinson’s
disease patients with postural instability and gait disorders
(PD-PIGD).

Methods: 21 PD-PIGD patients and 23 age and sex-
matched healthy controls underwent clinical, structural and
functional MRI, including a motor-task (foot anti-phase
movements) and a dual-task (foot anti-phase movements
while counting backwards by threes). Local grey matter
cerebellar volumes were evaluated automatically using an
atlas propagation and label fusion strategy based on the
freely available human cerebellum template and
probabilistic atlas (SUIT). FMRI images were co-registered
with structural images and fMRI analysis was focused on
cerebellum.

Results: PD-PIGD patients showed reduced volume of left
cerebellum lobules VI and X, right crus 1 and 2, bilateral
lobules VIIb, VIIIa and vermis VIIb relative to healthy
controls. During fMRI motor-task, PD-PIGD patients
showed increased recruitment of right cerebellum crus 1
and bilateral crus 2 and a reduced activity of right
cerebellum lobule VIIla relative to healthy subjects. During
fMRI dual-task, PD-PIGD patients showed increased
activity of cerebellum crus 2 relative to healthy controls.
Conclusion: PD-PIGD patients showed reduced volumes in
several cerebellar motor and non-motor areas relative to
healthy controls. During both fMRI motor-task and dual-
task, patients showed greater activation of cognitive
cerebellar areas (crus 1-2) relative to healthy subjects and a
reduced activity of a motor area (lobule VIIIb) during fMRI
motor-task. The increased activity of non-motor cerebellar
areas might be a consequence of grey matter atrophy or an
attempt to compensate the functional failure of cerebellar
motor areas.

Disclosure: This research received no specific grant from
any funding agency in the public, commercial, or not-for-
profit sectors.
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New-onset status epilepticus caused by
auto-immune encephalitis
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Background and aims: Auto-immune encephalitis is a
severe, but curable, neurological disease. Many patients
have fulminant seizures or status epilepticus (SE). The aim
of this study was to describe the prevalence of an auto-
immune aetiology of SE (AESE) and to identify factors
pointing towards AESE.

Methods: In this prospective multicenter observational
cohort study, adults were included with new-onset SE of
unknown aetiology. At inclusion, patient- and SE
characteristics were collected, and CSF was obtained. All
samples were tested by immunohistochemistry and
commercial cell-based assays. One year after inclusion,
follow-up diagnoses were obtained and reviewed.
Characteristics of patients with AESE were compared to the
non-AESE patients.

Results: 50 patients were included with a median age of 57
years (IQR 47-72, range 23-86). 38% of the patients (n=19)
had definite or probable AESE, of whom nine patients
(18%) had neuronal antibodies (three anti-aminobutyric
acid B receptor [GABABR], two N-methyl-D-aspartate
receptor [NMDAR], two leucine-rich glioma-inactivated 1
[LGI1], 1 -amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid receptor [AMPAR], and one Glutamic-Acid-
Decarboxylase 65 [GAD65]). The patients with definite or
probable AESE were younger (p=0.040), more often had
super-refractory SE (p=0.007), a systemic tumour
(p=0.036), behavioral changes before SE (p=0.016), MRI
hyperintensities temporal (p<0.0001), and pleocytosis in
CSF (p<0.0001).

Conclusion: New-onset SE frequently has an auto-immune
aetiology. Neuronal antibody testing should be performed
routinely in all patients with SE with unknown aetiology.
Additional to antibody testing, thorough evaluation of MRI
and complete CSF evaluation seem useful to identify those
with AESE.

Disclosure: Nothing to disclose.
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Are there antibodies to neuronal surface
antigens in patients with a clinical
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Background and aims: Auto-immune encephalitis due to
antibodies against neuronal surface antigens

(NSA-AD) frequently present with cognitive impairment,
often as the first and prevalent manifestation, but few
studies have systematically assessed the frequency of NSA-
Ab in consecutive patients with established neuro-
degenerative disorders.

Methods: We studied sera of 93 patients (41F, 52M), aged
69.2+9.4 years, with neurodegenerative conditions, and of
50 population controls aged over 60 years. NSA-Ab were
investigated by antigen-specific cell-based assays (CBAs).
After testing, we evaluated the association between the
NSA-AD and clinical, CSF and radiological features.
Results: The patients included 13/93 (13.8%) who had
specific NSA-Ab: Six GlyR, three GABAAR (1 also
positive for AMPAR) two LGI1, one CASPR2 and one
GABABR. One of the 50 controls (2%) was positive for
NMDAR-Ab (p=0.20). No difference was observed in
antibody frequency between patients presenting with
parkinsonism and those presenting with dementia (p=0.55);
however, NSA-Ab were more frequent in those with
unclassified forms of dementia (5/13, 38.5%) than in those
with unclassified parkinsonism (2/9, 22.2%) or classified
forms of dementia (4/43, 9.3%) or parkinsonism (2/28,
7.1%) (p=0.03). A logistic regression analysis demonstrated
that an unclassified diagnosis (p=0.02) and an irregular
progression (p=0.024) were predictors of seropositive
status.

Conclusion: NSA-Abs are relatively frequent in patients
with neurodegenerative disorders, particularly in those with
an irregular disease progression of atypical clinical features,
inconsistent with a recognized diagnosis. The significance
of these antibodies and their possible primary or secondary
roles need to be investigated in prospective studies.
Disclosure: Nothing to disclose.
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OPR-025

Seizure-related six homolog like two
(SEZ6L2) auto-immunity: Neurologic
syndrome and antibody effects

M. Guasp 1, J. Landa 2, M. Metit-Pedrol 2, E. Martinez-
Hernandez %, J. Planaguma 2, A. Saiz %, R. Ruiz-Garcia 3,
L. Garcia-Fernadndez 4, J. Verschuuren °, R. Saunders-
Pullman 6, L. Ramirez-Gémez 7, M. Geschwind &,

J. Dalmau 9, L. Sabater 2, F. Graus !

! Department of Neurology, Barcelona, Spain,

2 Neuroimmunology Program, Barcelona, Spain,

3 Immunology Department, Hospital Clinic, Barcelona,
Spain, # Neurology, Hospital General San Jorge, Huesca,
Spain, 3 Department of Neurology, Oegstgeest, The
Netherlands, ¢ Icahn School of Medicine, Mount Sinai Beth
Israel, New York, United States, 7 Neurology, Boston, United
States, 8 UCSF Department of Neurology Memory and Aging
Center, San Francisco, United States, * Neurology-
Neuroimmunology, Barcelona, Spain

Background and aims: SEZ6L2 is a type 1 transmembrane
protein highly expressed in the brain. We aim to describe
the clinical syndrome of four new patients with SEZ6L2-ab,
study the antibody characteristics, and evaluate their effects
on neuronal cultures.

Methods: SEZ6L2-ab were initially identified in serum and
CSF of a patient with cerebellar ataxia by
immunohistochemistry on rat brain sections and
immunoprecipitation from rat cerebellar neurons. We used
a cell-based assay (CBA) of HEK293 cells transfected with
SEZ6L2 to test the serum of 95 patients with unclassified
neuropil antibodies, 331 with different neurological
disorders, and 10 normal subjects. Additional studies
included characterization of IgG subclasses and the effects
of SEZ6L2-ab on cultures of rat hippocampal neurons.
Results: In addition to the index patient, SEZ6L.2-ab were
identified by CBA in 3/95 patients with unclassified
neuropil antibodies but in none of the 341 controls. The
median age of the four patients was 62 years (range: 54—69)
and two were female. Patients presented with subacute gait
ataxia, dysarthria and mild extrapyramidal symptoms.
Initial brain MRI was normal and CSF pleocytosis was
found in only one patient. None improved with
immunotherapy. SEZ6L2-ab recognized conformational
epitopes. IgG4 SEZ6L2-abs was found in all four patients,
and it was the predominant subclass in 2. SEZ6L2-abs did
not alter the number of total or synaptic SEZ6L2 or GluAl
clusters on the surface of hippocampal neurons.

Immunoreactivity of SEZ6L2-ab in hippocampal neurons and rat brain
sections.
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Initial and follow-up brain MRI of patient 2

Conclusion: SEZ6L2-ab associate with a subacute
cerebellar syndrome with frequent extrapyramidal
symptoms. The potential pathogenic effect of the antibodies
is not mediated by internalization of the antigen.
Disclosure: No disclosures.
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OPR-026

Safety and tolerability of efgartigimod in
patients with generalized myasthenia
gravis: phase 3 adapt study results

R. Mantegazza %, V. Bril 2, T. Vu 3, C. Karam 4, S. Peric 5,
T. Margania 8, H. Murai 7, M. Biliska &, R. Shakarishvili 6,
M. Smilowski 9, A. Guglietta 19, P. Ulrichts 1,

T. Vangeneugden 1%, K. Utsugisawa 12, J. Verschuuren 4,

J. Howard 13

! Milan, Italy ? Toronto, Canada, 3 Department of Neurology,
University of South Florida Morsani College of Medicine,
Tampa, United States, * Penn Neuroscience Center-
Neurology, Hospital of the University of Pennsylvania,
Philadelphia, United States, > Belgrade, Serbia,

6 Neurological Department, Thilisi, Georgia, 7 Narita, Japan,
8 Gdansk, Poland, ® Katowice, Poland, 1° Zwijnaarde,
Belgium, ! Argenx, Belgium, 12 Department of Neurology,
Hanamaki General Hospital, Hanamaki, Japan, 13 Chapel
Hill, United States

Background and aims: Efgartigimod, a human IgGl
antibody Fc-fragment, blocks the neonatal Fc receptor,
which decreases recycling of IgG and reduces pathogenic
autoantibody levels. In a phase 2 study, it demonstrated
efficacy and was well tolerated in patients with generalized
myasthenia gravis (gMG), an IgG antibody-mediated
disease.

Methods: ADAPT was a phase 3, randomized, double-
blind, placebo controlled, global, multicenter 26-week
study that evaluated the safety and efficacy of efgartigimod
in patients with gMG. Participants were randomized 1:1 to
receive four weekly 10mg/kg infusions of efgartigimod or
placebo with subsequent treatment cycles administered
according to clinical response.

Results: 167 (129 AChR-Ab+ and 38 AChR-Ab-) patients
were randomized. Significantly more patients treated with
efgartigimod, compared to placebo, achieved sustained
statistically and clinically significant improvement in both
MG-ADL and QMG scores. The majority of adverse events
(AEs) were mild or moderate. Infections were of special
interest and occurred with similar frequency in efgartigimod
and placebo treated patients (46.4% and 37.3%,
respectively). The type and severity of infections were
similar between groups, with no serious or opportunistic
infections in the efgartigimod group. Headache was the
most common AE (efgartigimod: 28.6%, placebo: 27.7%),
but none were serious or required treatment interruption.
Most patients experienced headache only once. Infusion
related reactions were infrequent, despite the absence of
premedication, occurring in 3.6% of efgartigimod and 9.6%
of placebo patients, none were serious or required a change
in efgartigimod dose and no hypersensitivity or anaphylactic
reactions were reported.

Conclusion: Efgartigimod was well tolerated and clinically
efficacious in patients with gMG.

Disclosure: The ADAPT study was funded by argenx.

© 2021 European Journal of Neurology, 00 (Suppl. 1), 61-206



Neuroepidemiology
OPR-027

A nationwide study of the incidence,
prevalence and mortality of Parkinson’s
disease in the Norwegian population

B. Brakedal !, C. Tzoulis %, K. Haugarvoll ?
! Neurology, Universitetet i Bergen, Bergen, Norway

Background and aims: Epidemiological studies of
Parkinson’s disease (PD) show variable and partially
conflicting findings with regard to incidence, prevalence
and mortality. These differences are commonly attributed to
technical and methodological factors, including small
sample sizes, differences in diagnostic practices, and
population heterogeneity. We aimed to determine the
nationwide incidence, prevalence and mortality of PD in the
Norwegian population.

Methods: We used the Norwegian Prescription Database, a
population-based registry of drug prescriptions dispensed
from Norwegian pharmacies, to assess the incidence,
prevalence and mortality of PD over the period 2004-2017.
PD diagnosis was defined by proxy, based on the
prescription dopaminergic drugs over a continuous time. In
total, 13,053 male- and 10,143 female-PD patients were
identified.

Results: PD incidence and prevalence increased with age,
peaking at 85 years (Fig. 1). The male/female prevalence
ratio was 1.5 across all ages, but the incidence ratio
increased with age, from 1.4 in those <60 years, to 2.03
among those >90 years. PD prevalence increased during the
observation time, with larger changes observed in the older
age groups. While in all ages, mortality was higher in PD
compared to the general population, PD mortality odds
ratios decreased with age, approaching 1.0 among
individuals >90 years old, and were generally higher in
females than in males ( See Fig. 2 & Fig. 3).
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Fig. 1 Incidence and prevalence of PD in the Norwegian population
during 2005-2016; (A,B) Incidence and prevalence, (C,D) The impact
of the time period and sex were assed individually for each age group

Fig. 2 Mortality of PD in the Norwegian population during 2005-2016;
(A) The impact of the time period and sex on PD mortality, . (B,C)
Mortality per 100,000 person-years in PD , (D). Death odds ratio

Fig. 3 Kaplan Meier survival analysis showing sex differences

Conclusion: PD epidemiology, including sex-differences,
is extremely dynamic and is highly age and time-period
dependent. Sex differences in PD mortality are unlikely to
stem from disease-specific negative impact of survival in
males.

Disclosure: No disclosures
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OPR-028

Phantom menace: the risk of low polio
vaccine coverage in Brazil - a cross-
sectional study

J. Ribeiro 1, C. Dias %, D. De Oliveira 1, J. Da Silva !
1 Faculty of Medicine, Federal University of Goias, Goiania,
Brazil

Background and aims: Poliomyelitis (PM) is a viral
infectious disease that affects CNS by causing acute flaccid
paralysis and has been eradicated from Brazil. However,
given the reduction in vaccination coverage (VC), we aim
to analyze this new scenario, especially the pandemic
effects on 2020 data.

Methods: This is a cross-sectional study with information
from Brazil’s Information System from the Immunization
Nacional Program about poliomyelitis (ICD10-A80),
described as “poliomelite” or “poliomelite 4 anos”,
involving data from January 2010 to December 2020.
Results: We identified that the best campaign years were in
2011 (101.33%) and 2013 (100.71%). However, the
coverage of 80%, WHO’s recommendation for herd
immunity, is not achieved since 2016. In 2020, four out of
the five Brazilian regions had their worst vaccination rate
in the decade and only the southern region figured over
80%. As such, the regional disparity is visible: the North
had 54.64% of vaccination coverage in 2020, while the
South obtained 84.84%. Further, we found that
immunization against PM, in a national perspective, is
presenting a downward trend (APC=-3,88%;CI 95%=-
5,2%;-2,6%).

Fig. 1: Temporal analysis of polio vaccination coverage by Brazilian
regions.

Fig. 2: Evolution of the polio vaccination rate in Brazilian states over
time. States colored orange or red have not reached the WHO
recommended vaccination rate.

Fig. 3: Trend curve of polio vaccination rate behavior over the past
decade.

Conclusion: We provide worrying information about
immunization against PM in Brazil as our national health
system (and neurology services) are not prepared to fight
this disease, eradicated in 1989.
Disclosure: Nothing to disclose.
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Meningitis in the 21th century - A cross-
sectional study from brazilian healthcare
database

. Ribeiro 4, J. Da Silva &, C. Dias %, D. De Oliveira 1,

L. Melo 2

1 Faculty of Medicine, Federal University of Goias, Goiania,
Brazil, 2 Instituto de Patologia Tropical e Saide Publica
(IPTSP), Goiania, Brazil

Background and aims: Multifactorial Meningitis (MM) is
a group of diseases of compulsory notification in Brazil,
defined by inflammation of the meninges due to viral,
fungal, or bacterial agents. We aim to investigate the
epidemiological rates of these diseases in the country.
Methods: We gathered information about MM (ICD10 —
GO00/A39/A87) from Brazil’s Information System for
Notifiable Diseases (SINAN), including data from January
2001 to June 2020. Population data were collected from the
Brazilian Institute of Geography and Statistics (IBGE).
Results: We identified 432,426 cases of meningitis, among
which 43,888 (10.2%) died. The general incidence was 11.2
cases/100,000 hab. (95%CI: 10.69-11.70; SD=3.85). The
mean lethality of the disease was 10.15% (95%CI: 10.06—
10.2). The average mortality was 11.44 per million (95%CI:
10.77-12.10; SD: 5.11). Individuals aged 80 or over had the
highest lethality: 33.44% (95%CI: 31.61-35.32); while
children aged 5-9 years had the lowest rate: 3.58% (95%CI:
3.45-3.71). We also observed a downward trend (APC=
-1,91%; C195%=-3,3%; -0,5%) in the lethality curve of MM
in Brazil.

Fig. 1: Incidence and mortality of MM over time in Brazil.
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Fig. 2: Trend curve of MM lethality over time.

Fig. 3: The behavior of the MM lethality with aging.

Conclusion: The study reveals a notorious incidence of
MM in Brazil. However, the lethality trend has been
downward in this century, which may be an effect of
improving health care and the epidemiological surveillance
system for infectious diseases. Furthermore, special
attention to the elderly is crucial in these cases as a higher
lethality rate is found among this group.

Disclosure: Nothing to disclose.
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OPR-030

Prevalence, incidence, and characteristics
of narcolepsy patients in Germany - A
population-representative study

U. Kallweit 1, G. Nilius 2, D. Trimper 3, T. Schubert 4,

T. Vogelmann 4

! Institute of Immunology, University Witten/Herdecke,
Witten, Germany, > KEM | Evang. Kliniken Essen-Mitte,

Essen, Germany, 3 Jazz Pharmaceuticals, Munich, Germany,
4 LinkCare GmbH, Stuttgart, Germany

Background and aims: Previous studies estimated a
prevalence of 47 narcolepsy patients per 100,000 persons in
Europe and yearly incidence of 0.64—1.37 per 100,000.
Epidemiological information for narcolepsy is limited,
therefore this study aimed to estimate diagnostic prevalence
and incidence and to describe narcolepsy patient
characteristics in Germany.

Methods: This study used the InGef research database, an
anonymized representative dataset of four million persons
covered by statutory health insurance in Germany, adjusted
to the age/gender distribution of the German population.
Patients with confirmed narcolepsy diagnoses in 2018
(using ICD-10 codes) were included. Mid-p exact tests were
used to calculate 95% confidence intervals (Cls). Patients
with narcolepsy diagnoses and narcolepsy-targeting therapy
in 2014-2018 were included to describe resource use in the
year prior to diagnosis.

Results: In 2018, per 100,000 persons, diagnostic
prevalence was estimated as 17.88 (95%-CI 16.45-19.40),
and 12-month incidence as 0.79 (0.52—1.15). Patient
characteristics are shown in Figure 2. 46% patients were in
psycho-behavioural therapeutic treatment and 61% of
employees had sick-leave days (Figure 3). 28% received
antibiotics compared to 20% in the general population.

Incidence, prevalence and age distribution of narcolepsy in Germany

Patients characteristics 2013-2018

Health-care resource use in the year prior to narcolepsy diagnosis
20132018

Conclusion: Diagnostic prevalence was lower and
incidence consistent with previous reports, though previous
estimates may diverge in terms of age/gender-distributions.
Patients showed a significant utilization of the health
resources, incl. sick-leave days. Almost half of the patients
underwent psycho-behavioural treatment in the year prior to
diagnosis, which might indicate high burden of mental
disease or an incorrect referral due to lack of symptom
recognition. The increased use of antibiotics could indicate
more frequent infections than in the general population.
Disclosure: This study was financially supported by Jazz
Pharmaceuticals
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Neurorehabilitation
OPR-031

Assessing communicative abilities in
patients with severe acquired brain injury
by Functional Communication Measures.

E De Bellis 1, C. Fasano !, M. Spinola !, B. Campana 1,

A. Estraneo 2

I Fondazione Don Gnocchi, Sant Angelo dei Lombardi, Italy,
2 San Sebastiano al Vesuvio, Italy

Background and aims: The assessment of communicative
abilities in patients with acquired brain injury (ABI) is
challenging, especially in patients emerging from Minimally
Conscious State (eMCS). The Functional Communication
Measures (FCMs) assess communicative and swallowing
abilities on a one (least functional) to seven (most
functional) scale in collaborative patients with brain injury
(Mullen, 2004). The present pilot study aimed at evaluating
1. the inter-rater agreement of an Italian short version of
FCMs in a cohort of patients with severe ABI; 2. the
usefulness of FCMs in profiling patients emerging from
Disorder of Consciousness.

Methods: Aim 1: The Italian version of short FCMs
including seven items (attention, memory, augmentative-
alternative communication, motor speech, spoken language
comprehension and expression, swallowing) was blindly
administered by two speech-therapists to eight conscious
patients with sABI (two females; mean age=63.4+17.2
years, mean Level of Cognitive Functioning=6.5+1.4). The
inter-rater reliability was calculated for each FCMs scale.
Aim 2: Two patients in eMCS (both females, 74- and
64-year-old) were evaluated by short FCMs, Coma
Recovery Scale Revised (CRS-R) and Disability Rating
Scale (DRY).

Results: Inter-rater agreement was very high for swallowing
and attention scales, and moderate or substantial for the
remaining items. The two eMCS patients showed the same
DRS-R and CRS-R total scores, and yet the FMCs scales
attention, swallowing, motor-speech and spoken language
expression revealed different functional communication
abilities.

Conclusion: This pilot study showed a good inter-rater
reliability of the Italian version of FCMs. This clinical tool
seems to allow fine-grained characterization of patients’
cognitive abilities.

Disclosure: The authors reports no disclosures.
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OPR-032

Multicentre longitudinal study on
predictors of long-term mortality in
Disorders of Consciousness

A. Estraneo !, L. Trojano 2, S. Fiorenza !, R. Formisano 3,
A. Grippo 4 E. Angelakis 5, A. Thibaut &, O. Gosseries ¢,
H. Cassol 8, G. Lamberti !, E. Noe Sebastian 7, S. Bagnato 1,
B. Edlow 8, N. Lejeune ©, V. Veeramuthu °, M. Bartolo %,
N. Zasler 8, C. Schnakers 8, A. Magliacano 1°

1 San Sebastiano al Vesuvio, Italy, 2 University of Campania
L. Vanvitelli, Psychology Department, Caserta, Italy, 3 Post-
Coma-Unit, Rome, Italy 4 Florence, Italy, 5 Athens, Greece,
6 Department of Neurology, Liége, Belgium, 7 Valencia,
Spain, 8 Boston, United States, ® Kuala Lumpur, Malaysia,
10 Caserta, Italy

Background and aims: The 12-month mortality rate of
patients with prolonged Disorders of Consciousness (DoC)
is high (approximately 48%) due to high risk for severe
medical complications. The present international
multicentre longitudinal study, performed by the Special
Interest Group on DoC of the International Brain Injury
Association, aimed at identifying predictors, easy to collect
at the bedside, for long-term outcome including mortality.
Methods: 12 specialized centres enrolled patients in
Vegetative (VS) or in Minimally Conscious State (MCS)
within three months from acquired brain injury.
Demographic, anamnestic, clinical, and neurophysiologic
data were collected at enrolment; patients were followed up
to 24 months post-injury.

Results: From a consecutive sample of 147 patients with
DoC, data on mortality were available for 143 traumatic
(n=55) and non-traumatic (n=88) patients (VS=68, 19
females; mean age=51.1+19.5; MCS=75, 22 females; mean
age=46.8+20.0). Within 24 months after brain injury,
41/143 patients (28.7%) died. Mortality rate was higher in
VS (42.6%) than in MCS (16%; p<0.001). Multivariate
regression showed that significant predictors of mortality
were older age and lower Coma Recovery Scale-Revised
total score in the VS group, and female sex and absence of
alpha rhythm on EEG in the MCS group.

Conclusion: The present longitudinal study demonstrated
that lower level of consciousness (as measured by CRS-R
total score), older age, female sex, and alteration of
thalamocortical connections (as evaluated by conventional
EEG) at enrolment were independent predictors of long-
term mortality. These multimodal bedside findings can help
clinicians and families navigate the complex clinical
decision-making process.

Disclosure: The authors report no disclosures.
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OPR-033

Bilateral sequential TBS in rehabilitation
of post-stroke hemiparesis - feasibility
and safety study

S. Filipovic 1, M. Jeli &, S. Milanovi %, L. Konstantinovi 2
I University of Belgrade Institute for Medical Research,
Beograd, Serbia, > University of Belgrade Faculty of
Medicine, Beograd, Serbia

Background and aims: We previously showed that
bilateral sequential stimulation consisting of stimulation of
the non-dominant M1 with an excitatory protocol preceded
by the inhibitory one over dominant M1 with theta-burst
stimulation (TBS) can improve motor skill learning in
healthy participants. This study’s aim was to check whether
a similar approach would be suitable for use in the
rehabilitation of post-stroke hemiparesis.

Methods: 10 patients (mean age 58 years [range 38—69])
with hemiparesis due to MCI stroke, in the subacute post-
stroke recovery phase, were enrolled in the study. They all
had daily physio and occupational therapy for four weeks.
During the 15t and 2" week, bilateral sequential TBS was
delivered (using standard ¢TBS and iTBS protocols) each
day before therapy procedures. Hand tapping (HT), simple
reaction time (RT), and the Purdue peg-board task (PPT)
were measured, for each hand, before therapy, after the first
and the second week, after the end of therapy (4th week),
and a month following completion of the therapy.

Results: Healthy hand showed clear improvement with
time, consistent with the learning/training effect of repeated
practice. Paretic hand showed significant improvement in
HT, while RT showed variable results. No adverse effects
were reported apart from an occasional mild headache at the
area of the coil contact with the scalp.

Conclusion: Bilateral sequential TBS is feasible for use to
boost the effectiveness of physio and occupational therapy
in subacute post-stroke hemiparesis. There seem to have no
major safety issues and no untoward effects on the healthy
hand. Further control studies are needed.

Disclosure: This study was supported by the Ministry for
Education, Science and Technological Development of
Republic of Serbia [grant number 175012].

OPR-034

EFFECTIVENESS OF A COGNITIVE
REHABILITATION PROGRAM IN PATIENTS
WITH ULTIPLE SCLEROSIS (MS)

M. Gonzalez Platas %, J. Plata Bello 2, M. Perez Martin 3

I La Laguna, Spain, ? Neurosurgery, La Laguna, Spain,

3 Neurology, La Laguna, Spain

Background and aims: Cognitive rehabilitation is an
approach to improve the functional status of multiple
sclerosis (MS) patients. Specifically, cognitive rehabilitation
using virtual tools has been supported by neuroimaging
findings, where an increase in grey matter volume (GMV)
and cognitive improvement after therapy have been
reported.

Methods: Prospective observational study designed to
identify the effectiveness of a cognitive rehabilitation (with
NeuronUP online tool) and their associated functional and
structural changes in Magnetic Resonance Image (MRI)
studies in MS patients. Fifteen patients with MS were
included (age=43.76; 11 women). Time of disease evolution
= 10.6 years; Expanded Disability Status Scale=2.75. Three
sessions (for 45 minutes) a week were planned during eight
consecutive weeks. The rehabilitation program was focused
on: attention, processing speed, memory, language,
executive functions, visuospatial ability and social
cognition. A neuropsychological evaluation and a functional
MRI were performed before and after intervention.
Results: Significant improvements in inmediate verbal
memory (p=0.017), delayed visual memory (p=0,009),
working memory (p=0,001) and verbal semantic fluency
(p=0.012) were observed. Subjective perception of
cognitive status improved too (p=0.004). Patients showed a
significant increase of GMV after the cognitive rehabilitation
program in frontal, parietal, temporal lobes, and cerebellum.
The most significant increase was inthe primary motor
cortex of both hemispheres. GMV differences were also
shown at premotor regions of both hemispheres.

Changes of grey matter volume (GMV) after the cognitive rehabilitation
program.

Conclusion: Cognitive treatment is an effective approach
to improve cognitive status in MS and can induce changes
in cortical reorganization, which will help to improve either
cognitive or brain reserve.

Disclosure: No disclosure to declare.
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Apomorphine therapy for patients with
chronic disorders of consciousness: a
multimodal open-label study

L. Sanz !, O. Gosseries 1, N. Lejeune %, E. Bonin %,

R. Panda !, A. Sala 2, D. Dikenstein 3, N. Farber 4,

A. Thibaut %, S. Laureys 1, O. Gosseries !

! Liege, Belgium, > Recco, Italy, 3 CHN William Lennox,
Ottignies-Louvain-la-Neuve, Belgium, + NeuroHealing
Pharmaceuticals Inc., Waban, MA, United States

Background and aims: Apomorphine, a repurposed
dopaminergic drug, is a promising therapy to improve the
recovery of patients with disorders of consciousness (DOC),
with a postulated action on the mesocircuit. This prospective
open-label study aimed to confirm preliminary results on
clinical efficacy and investigate its action on brain function.
Methods: Six patients with chronic DOC (four male, four
traumatic, 38.8 year-old average, 99 days post-onset
average) received daily subcutaneous apomorphine therapy
for 30 days. Multimodal monitoring was performed from 30
days before to 30 days after treatment. Outcome measures
included repeated behavioural scales, high-density
electroencephalography (hdEEG) and positron emission
tomography (PET).

Results: Compared to baseline, three patients improved
their behavioural diagnosis during treatment, two additional
patients improved during the 12-month follow-up and the
last patient emerged before treatment start but improved on
all rehabilitation scales during treatment. Mean Coma
Recovery Scale-Revised scores improved during treatment
(2.1 points) and 30-day washout (5.2 points) periods,
compared to baseline (Table 1). Healthcare staff and family
rated the patient’s clinical condition 20.5% and 30.9%
better after treatment, respectively (Table 2). Alpha-band
hdEEG functional connectivity measured by network
centrality increased by 13.6% on average after treatment
(Fig. 1). Wholebrain fluorodeoxyglucose metabolism
increased by 12.4% on average between PET before and
after treatment.

Table 1. Coma Recovery Scale — Revised (CRS-R) results.
Demographics, mean CRS-R total scores, most frequently observed
diagnoses and final clinical diagnoses for 30-day inpatient periods, as
well as clinical diagnoses during follow-up when available.
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Table 2. Caregivers’ questionnaire. Rating of the patient’s clinical
condition by three members of the clinical staff and by the patient’s
family, assessed immediately before and one week after the end of
apomorphine treatment.

Fig. 1. Positron emission tomography (PET) and electroencephalography
(EEG). Wholebrain metabolism in a representative patient (P6; top
row), topographs of mean alpha-band networks (middle row) and alpha
participation coefficient maps (lower row).

Conclusion: Multimodal improvements were observed in
chronic DOC patients after a 30-day treatment regimen with
apomorphine. These results suggest a beneficial action on
consciousness that is associated with increased brain
connectivity and metabolism. These results will need to be
confirmed in a subsequent multicentre randomized placebo-
controlled trial (EudraCT:2018-003144-23; Clinicaltrials.
gov:NCT03623828).

Disclosure: We thank the University and Hospital of Liége,
the Belgian National Fund for Scientific Research (grants to
LS, NL, OG, SL), NeuroHealing Pharmaceuticals, the Fund
Generet of the King Baudouin Foundation, all patients and
their families.
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Miscellaneous: Neuro-ophthalmology/
neuro-otology and the arts

OPR-036

Sonic Support Group: releasing the
therapeutic potential of art for NHS staff
and frontline workers.

M. Mahmud %, A. Zahedi 2, S. Kalam !, M. Prendergast %,
A. Crawshaw 3, N. Gorgoraptis 4

! Department of Neurology, Imperial College Healthcare
NHS Trust, London, United Kingdom, ?> Independent artist,
London, United Kingdom, 3 Department of Neurology,

St Georges University Hospitals NHS Foundation Trust,
London, United Kingdom, * Department of Neurology, Barts
Health NHS Trust, London, United Kingdom

Background and aims: The COVID-19 pandemic is
putting exceptional emotional strain on frontline workers
while severely restricting their opportunities to maintain
their wellbeing, including access to art. This is a joint
initiative between Neurofringe — a group of UK neurologists
interested in the intersections of neuroscience, art and
society — and London-based artist Abbas Zahedi.
Methods: The Sonic Support Group pilot is aimed at
frontline workers and NHS staff. Keyworkers are granted
access to Zahedi’s currently dormant exhibition,
Ouranophobia SW3, providing them with a moment of
respite from their work. This re-presentation of
Ouranophobia SW3 for frontline staff is made possible
under government guidance for hosting physical support
groups. To minimise risk, access to the space is limited to
single visitors at any one time. Amendments to safety
measures are considered in line with Government guidance.
Results: Ouranophobia SW3 contains site-specific sound
and physical art works, situated within a disused sorting
office in Chelsea (South-West London). Elements of the
exhibition relate to Zahedi’s own experiences exploring
themes of grief, loss and sensory deprivation — aspects of
reality we now face on an unprecedented scale. The ‘thera-
poetic’ potential of the exhibition within the physicality of
the site provides a framework through which the escalating
levels of workplace trauma we are seeing today can begin
to be alleviated.

Conclusion: The Sonic Support Group intends to highlight
the essential capacity for care that is present in art and to
become a catalyst towards reimagining what it means to
support one another in times of need.

Disclosure: Nothing to disclose.

OPR-037

Convergence spasm: a clinical and video-
oculographic series of 12 patients

C. Bernardes !, A. Jorge %, J. Beato-Coelho 2, R. Araujo 3,
A. Bréas !, A. Marques Cabral Oliveira Martins 1,

A. Geraldo 1, L. Sousa %, J. Lemos !

! Coimbra, Portugal, > Aveira, Portugal, 3 Porto, Portugal

Background and aims: Convergence spasm (CS) is mostly
a non-organic disorder featuring intermittent episodes of
convergence, accommodation and miosis. There are few
studies assessing CS patients, and formal recording is
lacking. This study aims to summarize CS clinical features,
mimickers, and outcome, and to provide infrared
pupilography (IP) data in a group of patients.

Methods: A retrospective analysis of CS cases referred to
our neuro-ophthalmology clinic from 2014 to 2020 was
performed.

Results: A total of 12 (83% female; mean age onset of
symptoms, 37.3+16.0 years-old) cases were collected.
There was history of depression and functional disorder in
50% and 41.7% patients, respectively. Main presentation
was intermittent diplopia (91.7%). Diagnostic possibilities
on referral included sixth nerve palsy (6NP) (41.7%),
internuclear ophthalmoplegia (INO) (33.3%), myasthenia
gravis (16.7%) and neuromyotonia (16.7%). Organicity had
been ruled out. CS diagnosis was made in average 27.6+53.5
months after initial medical encounter. IP was performed in
eight patients. In all except one patient, convergence
preceded miosis by around 260 (range 100-600)
milliseconds. In 33.3% patients CS episodes were
spontaneous while in 66.7% were triggered by lateral
versions. Abduction pseudo-limitation and abducting
nystagmus were present in 25.0% and 37.5% patients,
respectively. Apart from reassurement, treatment was
needed in 50%. Improvement was noted in 50% of those
treated.

Conclusion: CS commonly mimics neurologic disorders,
including 6NP and INO, explaining diagnosis delay in our
series. Eye recording showing evidence of convergence
preceding miosis might be useful in difficult cases.
Spontaneous resolution is possible, but targeted therapies
are needed in 50% of patients.

Disclosure: No disclosures.
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Longitudinal whole-brain metabolic
network changes following acute
unilateral vestibulopathy
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T. Brandt 3, M. Dieterich 3, S. Becker-Bense 4

! German Center for Vertigo and Balance Disorders (DSGZ),
Munich, Germany, ? Nuclear Medicine, Mainz, Germany,

3 Nuclear Medicine, Munich, Germany,  German Center for
Vertigo and Balance Disorders, Munich, Germany

Background and aims: Symptoms of acute unilateral
vestibulopathy (AUV) partially recover due to adaptive
brain plasticity. In this study, we analysed whole-brain
metabolic connectivity changes after AUV by longitudinal
18F-FDG-PET imaging.

Methods: 22 patients with AUV underwent resting state
18F-FDG-PET scans in the acute phase (mean: 6d) and after
partial behavioural compensation (mean: 6m). PET data
were compared to 22 matched controls. Images were
flipped, reconstructed, registered, filtered, normalized, and
segmented (AAL2/3 atlas). Pearson’s correlations between
all segmented brain regions were performed (r>0.5/
p<0.001). Functional metabolic connections between and
within hemispheres, and in vestibular/multisensory/motor/
cognitive networks were calculated.

Results: Patients had severe vestibular asymmetry in the
acute stage (mean horizontal slow-phase velocity (SPV):
9.9°/sec, subjective visual vertical (SVV): 7.6°), which
recovered until 6m after AUV (SPV: 0.7°/sec, SVV: 1.7°).
As compared to controls, whole-brain metabolic network
analysis indicated a significant drop in the total number of
connections (830 vs. 440), and specifically in
interhemispheric  projections between homotopic
multisensory regions in the acute stage. In the chronic stage,
the asymmetry in interhemispheric connections of
homotopic regions persisted. Multisensory network
connectivity relatively increased in the ipsilesional
hemisphere compared to the early stage. Patients with a
persistent caloric vestibular deficit had a higher asymmetry
index compared to those with reconstituted peripheral
function.

Conclusion: AUV disrupts the symmetry of multisensory
metabolic networks between hemispheres persistently and
mostly in patients with a chronic peripheral vestibular
deficit. These data may be important for the understanding
of higher sensory network dysfunction and conversion risk
to functional dizziness after AUV.

Disclosure: Nothing to disclose.
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Novel diagnostic index test CATCH2
improves detection of acute vestibular
stroke (EMVERT study)
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A. AlSaman 4, R. Gogoi 5, R. Charlton 6, A. Topf 5,
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V. Straub °

! Neuromuscular Unit, Department of Neurology, imas!'?
Research Institute, 12 de Octubre University Hospital,
Madrid, Spain, > Newcastle upon Tyne, United Kingdom,
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Neurology, Hospital Universitario Basurto, Bilbao, Spain,

4 Pediatric Neurology Department, National Neuroscience
Institute, King Fahad Medical City, Riyadh, Kingdom of
Saudi Arabia, Riyadh, Saudi Arabia, > John Walton Muscular
Dystrophy Research Centre, Translational and Clinical
Research Institute, Newcastle University and Newcastle
Hospitals NHS Foundation Trust, Newcastle upon Tyne,
United Kingdom, ¢ Muscle Immunoanalysis Unit, Newcastle
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Tyne, United Kingdom, 7 Neuromuscular Unit, Department
of Neurology, Hospital Sant Pau I Santa Creu, Barcelona,
Spain, ¢ Centre for Medical Research, The University of
Western Australia, Perth, Australia, ° Translational and
Clinical Research Institute, Newcastle University, Newcastle
upon Tyne, United Kingdom

Background and aims: Patients with acute vertigo and
dizziness account for about 4% of all visits in the emergency
department (ED). Stroke is the underlying cause in 4-15%.
About 10% of all vestibular strokes are missed at first
contact. Therefore, improvement of the diagnostic
algorithms is urgently needed.

Methods: 410 consecutive patients with acute vertigo,
dizziness or imbalance were included in the prospective
EMVERT study in the ED of a university hospital (LMU
Munich). All patients underwent a structured history taking,
clinical neurological exam and neurophysiological
assessment (including videooculography, mobile
posturography) in the ED. A cranial MRI was performed
within seven days to detect stroke. Post-hoc analysis
identified factors, which had the highest accuracy to
indicate vestibular stroke in the acute setting.

Results: A novel diagnostic index test, called CATCH2, was
composed, which included the following features: C — central
clinical signs and symptoms (e.g. dysarthria, hemiataxia), A
—age >60 years, T — triggers absent, C — cover test with skew
deviation, H — head impulse test normal, H — history of
vertigo or dizziness absent. Each feature was weighted with
one point, if present. For sum values of four of six points, the
AUC to detect vestibular stroke was 0.90, the sensitivity 91%
and specificity 87%. CATCH2 outperformed ABCD2
(sensitivity: 64%, specificity: 53%) and HINTS (sensitivity:
86%, specificity: 36%).

Conclusion: CATCH?2 is a reliable and clinically feasible
diagnostic index test to detect acute vestibular stroke in
patients with different presentations of vertigo and dizziness
(including those without spontaneous nystagmus.
Disclosure: No disclosures.
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Biallelic variants in the molecular
chaperone DNAJB4 are a genetic cause
of myopathy with respiratory muscle
involvement
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A. AlSaman 4, R. Gogoi 5, R. Charlton ¢, A. Topf 5,
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of Neurology, Hospital Sant Pau I Santa Creu, Barcelona,
Spain, ¢ Centre for Medical Research, The University of
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upon Tyne, United Kingdom

Background and aims: DNAJB4 is a molecular chaperone
and member of the heat shock protein family. It was
identified as a tumour suppressor gene and is associated
with prolonged survival in lung cancer.

Methods: We have screened our database of >2,000 exomes
of patients with neuromuscular disorders and identified two
patients with likely pathogenic variants in DNAJB4. Family
C was found through international collaboration.

Results: We identified four individuals from three unrelated
families with severe diaphragmatic weakness diagnosed
after the development of acute respiratory failure, which led
to permanent mechanical ventilation. All had no apparent
muscle involvement at the time of diagnosis, but they did
have some degree of spinal rigidity. One of the patients died
at 11 due to respiratory insufficiency. CK levels were
normal. Muscle MRI of two probands showed a similar
selective involvement of semitendinosus and
semimembranosus muscles. Muscle biopsy of one of the
patients showed frequent eosinophilic sarcoplasmic
inclusions and presence of few rimmed vacuoles.
Ultrastructural study revealed sarcoplasmic accumulation
of dense granulofilamentous material suggestive of
myofibrillar myopathy. All the patients carried homozygous,
very rare, damaging variants in the DNAJB4 gene: two stop
gains (c.856A>T: p.Lys286* and c.74G>A: p.Arg25%*) and
a missense change (c.785T>C: p. Leu262Ser) predicted
highly damaging by the in-silico tools. The variant
segregated with the disease. Protein studies revealed
absence of DNAJB4 protein in a patient muscle and
fibroblasts compared to control.

Pedigrees of three families carrying homozygous, very rare, damaging
variants in the DNAJB4 gene.

Muscle MRI of two probands showing a similar selective involvement
of semitendinosus and semimembranosus muscles

MB of the proband All:1 showed frequent eosinophilic sarcoplasmic
inclusions and Ultrastructural study revealed sarcoplasmic accumulation
of dense granulofilamentous material suggestive of myofibrillar myopathy.

Conclusion: We established recessive mutations in
DNAJB4 as a possible cause of a novel form of
neuromuscular disorder.

Disclosure: MYO-SEQ was funded by Sanofi Genzyme,
Ultragenyx, LGMD2I Research Fund, Samantha J. Brazzo
Foundation, LGMD2D Foundation and Kurt+Peter
Foundation, Muscular Dystrophy UK, and Coalition to
Cure Calpain 3.
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Cortical remodeling across the lifespan in
healthy brain reveals structural network
vulnerability to neurodegeneration
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Italy, 3 Neurology and Neurorehabilitation Unit,
Neuroimaging Research Unit Neurophysiology Service,
Milano, Italy

Background and aims: Aging is the main risk factor for
most of the neurodegenerative diseases. The aim of this
study was to investigate typical cortical thinning changes
across lifespan in the healthy brain revealing structural
network vulnerability to neurodegeneration.

Methods: The cohort included 128 healthy individuals aged
20-85 years that underwent an MRI scan. Structural
T1-weighted images were used to estimate vertex-wise
cortical thickness maps, then grouped into 83 regions.

For each region, cortical thickness trajectory with advancing
age was estimated, including sex as covariate. Additionally,
all regions were ranked based on their relative thickness at
the end of the observed lifetime, assessing regional changes
over time. Finally, regional mean thickness was correlated
with relative change over time.

Results: The highest cortical thinning was observed in the
temporal lobe (parahippocampal, entorhinal, superior and
middle temporal and fusiform), in the frontal lobe (lateral
orbitofrontal, superior and inferior frontal and rostral
anterior cingulate), in the parietal lobe (the isthmus of
cingulate, precuneus, supramarginal and inferior parietal)
and in the insular cortex. Interestingly, occipital regions
(cuneus, lateral occipital, lingual, pericalcarine), and motor
and premotor areas (precentral, postcentral and paracentral
regions) showed the least cortical thickness change relative
to the whole brain. Finally, positive correlation was found
between mean regional thickness and its relative change
over time.

Conclusion: This study highlights structural vulnerability
of brain regions to aging. Furthermore, results provide
information concerning trajectories of normal brain aging,
identifying those areas that might be more vulnerable to the
attack of neurodegeneration.

Disclosure: Supported by: European Research Council
(StG-2016_714388 NeuroTRACK).

Oral Presentations N

OPR-041

Ocrelizumab treatment in patients with
relapsing-remitting and progressive MS:
a real-world experience
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