EUROPEAN JOURNAL OF NEUROLOGY
Volume 29, Supplement 1, June 2022

Abstracts of the 8" Congress of the
European Academy of Neurology

Vienna, Austria

Disclaimer:

This abstract volume has been produced using author-supplied copy. Editing has been restricted to some corrections
of spelling and style where appropriate. No responsibility is assumed for any claims, instructions, methods or drug
dosages contained in the abstracts: it is recommended that these are verified independently.

edn

european academy of neurology

HEAD OFFICE: Breite Gasse 4/7
1070 Vienna, Austria

PHONE: +431889 0503
FAX: +431889 050313
E-MAIL: headoffice@ean.org

WEB: www.ean.org ISSN 1468-1331 (202206)29:6+1



Editor-in-Chief
Tony Marson, United Kingdom

Editorial Board

Tony Marson, United Kingdom
Thomas Berger, Austria
Jonathan Cole, United Kingdom
Laszl6 Csiba, Hungary

Stefan Evers, Germany

Urs Fischer, Switzerland

Sten Fredrikson, Sweden
Salimata Gassama, France

Dan Healy, Ireland

UIf Kallweit, Germany
Caroline Pot, Switzerland

Irena Rektorova, Czech Republic
Riccardo Soffietti, Italy

Walter Struhal, Austria

Pille Taba, Estonia

Antonio Toscano, Italy

Alberto Picca, France
Aleksandar Stojanov, Serbia
Alexandre Bisdorff, Luxembourg
Ana Silva, Portugal

Andrea Calvo, Italy

Andrea Plutino, Italy

Andreas J. Steck, Switzerland
Andrew Chan, Switzerland
Anita Arsovska, North Macedonia
Antonia Lefter, Romania
Barbara Willekens, Belgium
Bogdan Ciopleias, Romania
Carlo Colosimo, Italy

Carmen Adella Sirbu, Romania
Clemens Warnke, Germany
Daniel Kondziella, Denmark
Danilo Antonio Montisano, Italy
David Oliver, United Kingdom
David Tanne, Israel

Diogo Carneiro, Portugal
Dmitrijs Glazunovs, Latvia
Dorota Religa, Sweden

Edvard Ehler, Czech Republic
Elena Abati, Italy

Eleni Bakola, Greece

Ervin Jancic, Croatia

Fabiola De Marchi, Italy
Federico Emanuele Pozzi, Italy
Filipe Palavra, Portugal
Francesco Pasini, Italy

Frank Weber, Germany

Gilles Edan, France

Giovanni Palermo, Italy

Igor Sibon, France

Inga Zerr, Germany

Irina Maria Vlad, Romania
Jakob Rath, Austria

Jan Lycke, Sweden

Janis \etra, Latvia

Jodo Durdes, Portugal

Jodo Lemos, Portugal

Jodo Massano, Portugal

Jobst Rudolf, Greece

Katrin Gross-Paju, Estonia
Katrin Rauen, Switzerland
Konrad P. Weber, Switzerland
Lars Wojtecki, Germany
Laurens Dobbels, Belgium
Lea Leonardis, Slovenia

Liis Sabre, Estonia

Lorenzo Tinti, Italy

Luca Bollo, Italy

Luca Massacesi, Italy

Luisa Klotz, Germany
Maarten J. Titulaer, The Netherlands
Magdalena Mroczek, Switzerland
Maria Assunta Rocca, Italy
Maria Pia Giannoccaro, Italy
Marianne Dieterich, Germany
Martin Holtkamp, Germany
Massimiliano Filosto, Italy
Massimo Filippi, Italy

Matteo Gastaldi, Italy
Maurizio A. Leone, Italy
Messoud Ashina, Denmark
Michael Leo Strupp, Germany
Mohammed ELSherif, Egypt
Moshe Herskovitz, Israel

Nadine Pelzer, The Netherlands
Nicola Rifino, Italy

Nicolas Gaspard, Belgium

Olga A. Alenikova, Belarus

Olli Tenovuo, Finland

Oxana Grosu, Moldova

Paolo Preziosa, Italy

Paolo Ragonese, Italy

Pawel Wrona, Poland

Pedro Nascimento Alves, Portugal
Peter Berlit, Germany

Philippe G. Damier, France

Pieter E. Vos, The Netherlands
Rafael Dias, Portugal

Raffaello Bonacchi, Italy
Ramona Valante, Latvia

Reetta K. Kélviainen, Finland
Ricardo Soares dos Reis, Portugal
Rita Formisano, Italy

Rita Machado, Portugal

Robert Zivadinov, United States
Roberta Messina, Italy

Roberta Ruda, Italy

Rolf Fronczek, The Netherlands
Ronan N McGinty, United Kingdom
Sasa Filipovic, Serbia

Sergio Mufiiz Castrillo, United States
Simon Fandler-Hofler, Austria
Stefano Meletti, Italy

Svetlana Tomic, Croatia

Taskin Duman, Turkey

Tatiana Bremova-Ertl, Switzerland
Theodoros Kyriakides, Cyprus
Timothy Lynch, Ireland

Vida Demarin, Croatia

Viktoria Papp, Denmark

\olker Dietz, Switzerland

Yelena Marchenko, Russian Federation

Yi Shiau Ng, United Kingdom
Yuri Alekseenko, Belarus




European Journal of Neurology
Volume 29, Supplement 1, June 2022

Abstracts of the 8t Congress of the European Academy of Neurology

Contents

1 PLENARY

1 Saturday, 25, June 2022
1 Congress Opening Session

2 Sunday, 26, June 2022
2 Presidential Symposium

4 Monday, 27, June 2022

4 Improving lives and reducing burden: What evidence do

we need to implement?
6 SYMPOSIA

6 Saturday, 25, June 2022

6 EAN/MDS-ES: Early detection and treatment of
Parkinson's disease

7 EAN/ECTRIMS: Scientific advances for immediate

transition into clinical practice in multiple sclerosis

9 EAN/ILAE: Getting evidence into practice in the
management of epilepsies

10 EAN/EANO: Getting evidence into practice:
Biomarkers for the management of CNS tumors

12 EAN/ESRS: The burden of sleep disorders in neurology.

13  Tuesday, 28, June 2022
13 Migraine Cortical Spreading Depression —
from pathophysiology to clinical expression.
14 EAN/ESO: New evidences to tackle major health
issues in stroke.
16  EAN/AE: Cognitive deficit and dementia: beyond
neurodegenerative diseases

18 Coma - what’s new?

20

20

30

39

45

45

FOCUSED WORKSHOPS

Saturday, 25, June 2022

20 EAN/MDS-ES: Hyperkinetic movement disorders in
children and young adults — not to be missed.

22 How do we ensure the timely generation of evidence that
will improve lives and reduce burden?

23 Issues in the follow-up of glioma

24 EAN/IFCN-EMEAC: The role of clinical neurophysiology
in the assessment and treatment of neuro-
degenerative disases with cognitive impairment.

26  Rare causes of strokes

28  How to confirm a diagnosis of possible mitochondrial
disease. An evidence-based approach.

29 EAN/EANM: Translating the A/T/N system into clinical
practice.

Sunday, 26, June 2022

30 Application of artificial intelligence to MRI in Multiple
Sclerosis: from diagnosis to prognosis and
monitoring.

31 EAN/MDS-ES: Recent advances in surgical treatment of
movement disorders.

32 The challenge of neuroinfection continues, even more in
post-COVID times.

34 Implementing evidence: What have we learned and what
must we do better?

35  Brain death, cardiac death, and organ donation:
What the neurologist should know.

37  EAN/WMS: The role of real-world evidence data in
therapeutic decisions.

Monday, 27, June 2022

39  The human functional connectome in neurological
diseases — relationship to pathology and clinical
progression.

40  Treatment strategies for Multiple Sclerosis: escalation,
induction, combination

41 Models for treatable inherited rare neurological
diseases: from small molecules to biotechnological
products

42  EAN/EFIC: Managing cluster headache.

43 Getting evidence into practice: The use of "big data™ in
neuroepidemiology.

43 The present and the future of ultrasound and
electrophysiological examinations in neuromuscular
motor neurone disorders.

TOPICAL SYMPOSIA

Tuesday, June 27, 2022
45  Myasthenia gravis: What is our current knowledge
on diagnostics and therapy



Contents

46

46

93

126

ORAL SESSIONS

Saturday, 25 June 2022

46
49
53
58
63
66
71
76
80
85
88

Neuro-oncology 1

Cognitive neurology/neuropsychology
Cerebrovascular diseases: Acute stroke management
Muscle and neuromuscular junction disorder

MS and related disorders: NMOSD and pediatric MS
Ageing and dementia 1

COVID-19

Cerebrovascular diseases: Small vessel disease and ICH
Neuroimaging 1

Headache

Motor neurone diseases

Sunday, 26 June 2022

93

98

101
105
110
114
118
122

Movement disorders 1
Epilepsy 1

Sleep-wake disorders
Peripheral nerve disorders
Epilepsy 2

Movement disorders 2
Neuroimaging 2
Neurotraumatology

Monday, 27 June 2022

126
130
134

138
142
146
149
154
158

162

Neurocritical care

Autonomic nervous system diseases

Cerebrovascular diseases: Clinical presentation and
cognition

Neurogenetics 1

MS and related disorders: Predictors for MS outcome
Ageing and dementia 2

MS and related disorders: Treatments and multiple
sclerosis

MS and related disorders: Biomarkers and MRI in
neuroinflammatory diseases

Cerebrovascular diseases: Basic and translational stroke
research

Neurogenetics 2

169

169

243

312

EPRESENTATION SESSIONS

Saturday, 25 June 2022

169
175
182
187

192
196
203
209

217
224
230

236

COVID-19 & Infectious diseases 1

Movement disorders 1

Ageing and dementia & Sleep-wake disorders 1
Autonomic nervous system diseases & Peripheral
nerve disorders 1

Headache 1

Miscellaneous

MS and related disorders 1

Neuro-oncology, Neuroimaging, & Clinical
neurophysiology 1

MS and related disorders 2

Muscle and neuromuscular junction disorder 1
Neurogenetics, Neuroepidemiology, & Neurological
manifestation of systemic diseases 1
Neuroimmunology 1

Sunday, 26 June 2022

243
248
255
260
264
269
274
281
289
297
301
306

Movement disorders 2

Ageing and dementia & Sleep-wake disorders 2
Cerebrovascular diseases 1

Cognitive neurology/neuropsychology & Neuropathies
Epilepsy 1

Headache 2

Motor neurone diseases 1

MS and related disorders 3

MS and related disorders 4

Muscle and neuromuscular junction disorder 2
Neuroimmunology 2

Movement disorders 3

Monday, 27 June 2022

312
317
320
325

330
336
341
347
353

358
363

369

COVID-19 & Infectious diseases 2
Movement disorders 4
Ageing and dementia & Sleep-wake disorders 3

Autonomic nervous system diseases & Peripheral nerve
disorders 2

Cerebrovascular diseases 2

Epilepsy 2

Motor neurone diseases 2

MS and related disorders 5

Neurogenetics, Neuroepidemiology, & Neurological
manifestation of systemic diseases 2
Neuroimmunology 3

Neuro-oncology, Neuroimaging, & Clinical
neurophysiology 2

Neuro-ophthalmology/ neuro-otology & Coma and
chronic disorders of consciousness

© 2022 EAN European Journal of Neurology 29 (Suppl. 1)



Contents

374 EPOSTER SESSIONS

374 Saturday, 25 June 2022

530

374
382
391
399
408
418
426
436
447
456
467
478
484
492
501
507
515
522

Ageing and dementia 1

Cerebrovascular diseases 1

CovID-191

Epilepsy 1

Headache 1

Headache 2

Infectious diseases 1

Movement disorders 1

Movement disorders 2

MS and related disorders 1

MS and related disorders 2

Muscle and neuromuscular junction disorder 1
Neuroepidemiology

Neuroimaging 1

Neuroimmunology 1

Neuro-oncology 1

Neuro-ophthalmology/ neuro-otology
Sleep-wake disorders & Autonomic nervous system
diseases 1

Sunday, 26 June 2022

530
539
547
557
565
573
582
591
600
608
618
627
636
645
651
659
671
680

Ageing and dementia 2
Cerebrovascular diseases 2
Cerebrovascular diseases 3
Clinical neurophysiology
Epilepsy 2

Epilepsy 3

Headache 3

Miscellaneous 1

Motor neurone diseases
Movement disorders 3
Movement disorders 4

MS and related disorders 3
MS and related disorders 4
Muscle and neuromuscular junction disorder 2
Neurogenetics 1

Neurological manifestation of systemic diseases & Pain

Neuro-oncology 2
Neurorehabilitation

690 Monday, 27 June 2022

690
697
705

714
720
728
735
742
753
764
773
779
790
798
805
815
822
830

Ageing and dementia 3
Cerebrovascular diseases 4

Child neurology/developmental neurology & Coma and

chronic disorders of consciousness
Cognitive neurology/neuropsychology
COVID-19 2

Epilepsy 4

Headache 4

Infectious diseases 2

Miscellaneous 2

Movement disorders 5

Movement disorders 6

MS and related disorders 5

MS and related disorders 6
Neurogenetics 2

Neuroimaging 2

Neuroimmunology 2

Peripheral nerve disorders
Sleep-wake disorders & Autonomic nervous system
diseases 2

838 EPOSTERS VIRTUAL

919 AUTHOR AND POSTER INDEX

© 2022 EAN European Journal of Neurology 29 (Suppl. 1)



© 2022 European Journal of Neurology, 29 (Suppl. 1), 1-5

Plenary Sessions

Saturday, June 25 2022
Congress Opening Session

PLENO1-1

Where neuroscience meets neurology:
blowing, expanding, and losing the mind

S. Greenfield
Founder & CEO of Neuro-Bio Ltd, Oxford, United Kingdom

The human brain becomes personalized by the post-natal
development of unique configurations of neuronal
connections that characterize its subsequent growth,
personalizing it into what we would call a ‘mind’ that is in
constant dialogue with the environment. We shall explore
insights from neuroscience into (i) ‘blowing’ the mind; (ii)
expanding the mind; (iii) losing the mind. (i) Since the 21st
Century is delivering a vast range of new digital technologies
that are transforming our environment in unprecedented
ways, it follows that the human brain, and thus our minds,
could also be undergoing unprecedented changes,
particularly in the young where the appeal to live in the
immediate sensory press of the moment has never been
greater; (ii) Consciousness is the ultimate miracle, - and
enigma. We will explore this deeply fascinating question
from the perspective of neuroscience, using a wide range of
examples from daily life such as waking up, walking the
dog, dreaming, and experiencing pain to see how the
following factors are key to every waking moment of the
customer experience: intensity and synergy of the senses,
extent of pre-existing associations, and arousal levels. (iii)
When it comes to older age, one of the biggest problems of
our time, is Alzheimer’s Disease: a basic problem is that
existing therapies target symptoms in the late stages, but
don’t arrest progression. However, we shall discuss a new
approach identifying the pivotal basic mechanism as an
inappropriate reactivation of a developmental process that
becomes toxic in the context of the mature brain.
Disclosure: Nothing to disclose.

© 2022 EAN



2 Plenary Sessions

Sunday, June 26 2022
Presidential Symposium

PLENO2-1

Stroke systems and systematics

B. Norrving
Department of Neurology, Lund University Hospital, Lund,
Sweden

Of all diseases, stroke carries the 2nd largest burden on a
global scale. But - few other diseases can match the potential
of prevention and treatment of stroke, thanks to scientific
advances during the last few decades. Stroke is highly
preventable, with 10 modifiable risk factors accounting for
90 % of all strokes. It should be fully realistic to reduce the
risk of stroke by one half, which is needed should the
capacity of the health services not be flooded. By efficient
stroke services (including pre-hospital management, stroke
unit care, reperfusion therapies, rehabilitation) the prognosis
after stroke can be substantially changed. Time has now
come to implement a systematic approach that integrates
current science with advocacy and policy actions. In
Europe, the Stroke Action Plan for Europe (SAP-E) 2018 to
2030 has been launched and implementation has started.
The SAP-E is the largest action ever taken in the stroke
field. A similar initiative has been established in Latin
America, and similar plans are underway in other regions.
Globally, regionally, and nationally, stroke needs to be
tackled in a systematic way in which professionals and
health policy leaders join hands. In my Moritz Romberg
lecture 1 will focus on the links between evidence based
medicine and policy/advocacy issues in the stroke field, the
importance that in the ICD-11 stroke is now appropriately
placed under diseases of the nervous system, and the need
for neurologists in taking the lead in implementing efficient
stroke services in a systematic way.

Disclosure: Fees for serving on the DSMB of the THALES
trial (Astra Zeneca).

PLENO2-2

The translational clinician: big gains from
small observations

K. Bhatia

University College London, Department of Clinical and
Motor Neuroscience, Institute of Neurology, London, United
Kingdom

The legacy of Brown- Sequard was the recognition of
classic clinical signs caused by a particular lesion of the
spinal cord. In this context, in the modern era of advanced
genetics, imaging data mining and artificail intelligence, the
question arises whether there is still a role for the clinician
in making relevant contributions as in the case of Brown-
Sequard. In this presentation | will advance the case that
indeed even in this era small clinical observations can lead
to important discoveries which may have direct translational
and therapeutic effects or advance the filed. The clinician

still remains at the core of the pyramid of the specialised
investigative techniques and in fact is required even more
so in this era of genetic advances and data mining.
Disclosure: Nothing to disclose.

PLENO2-3

The Contribution of Neuropathology to
Multiple Sclerosis Research

H. Lassmann
Center for Brain Research, Medical University of Vienna,
Vienna, Austria

The importance of neuropathology is generally seen in its
contribution to the diagnosis of diseases of the nervous
system, in particular in neuro-oncology. However, when it
also includes in its analysis the three-dimensional extension
of brain damage and the temporal sequence of lesion
evolution and relates this to molecular changes using spatial
transcriptomics and proteomics it offers the potential to
decipher disease pathogenesis and to contribute to the
development of effective and causative treatments. This has
been achieved in multiple sclerosis research during the last
decades. Neuropathology was essential to discriminate
multiple sclerosis from other inflammatory autoimmune or
demyelinating diseases, such as neuromyelitis optica
spectrum disorders (NMOSD) or myelin oligodendrocyte
glycoprotein antibody associated disease (MOGAD). It
defined the hallmark of chronic progressive disease in MS
patients as slowly expanding tissue damage around lesions
and in the normal appearing white and grey matter. It
showed that these changes occur in the course of a tissue
resident immune response within the central nervous
system, involving tissue resident effector memory cells and
Plasma cells. Molecular studies in neuropathologically
defined micro-dissected MS lesions, which were performed
in comparison to lesions seen in other inflammatory and
neurodegenerative diseases and which were complemented
with classical immunohistochemical analysis, identified a
cascade of microglia activation, oxidative injury,
mitochondrial damage and subsequent virtual hypoxia as a
major pathway of tissue injury in MS. The results of these
studies were highly relevant for the identification of
potential therapeutic targets in MS patients and the design
of pivotal clinical trials.

Disclosure: Hans Lassmann recieved honoraria for lectures
from Novartis, Merck, Roche, Sanofi Aventis and Biogen.
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Plenary Sessions 3

PLENO2-4

Brain Prize Lecture: The
trigeminovascular system as a template
for discovery in migraine

M. Moskowitz
Neurology, Harvard Medical School, Charlestown, MA,
United States of America

Migraine entered the modern neuroscience era with a
Lancet hypothesis in 1979 positing that trigeminal
meningeal afferents and their peptide neuromediators were
important to the genesis of migraine headache, and as such,
targets for therapy. Subsequent research on the
trigeminovascular system (TV) led to mechanisms relevant
to actions of ergots, triptans and 5-HT1F receptor agonists.
They also identified other therapeutically relevant
constituent molecules, receptors and channels that populate
TV afferents. Further research also identified an upstream
trigger for headache in migraine with aura; cortical
spreading depression (CSD), a slowly propagating intense
depolarization of neurons and glia, is proinflammatory and
releases noxious molecules that trigger overlying TV
afferents and cause unilateral headache. CSD is also a target
for some preventative drugs like anticonvulsants. Recently,
imaging studies found an inflammatory signals within the
meninges and skull were found in migraine with aura
patients. A second related discovery found CSF within dural
perivascular spaces that extend from the subarachnoid
space into the bone marrow via bony channels. These newly
discovered channels provide a migration route for CSF-
containing inflammatory signals from brain via meninges to
bone. Hence, skull marrow may act as a reservoir for
activated inflammatory cells and signaling molecules as
recently shown in other neuroinflammatory disorders (e.g.
MS, stroke and trauma). This new body of information,
inspired initially by interrogating the TV system, portends
a bright future for novel migraine discoveries and
therapeutic targets.

Disclosure: Nothing to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 1-5



4 Plenary Sessions

Monday, June 27 2022

Improving lives and reducing burden:
What evidence do we need to
implement?

PLENO3-1

Do neurology trials inform everyday
clinical practice? If not, why not and what
should be done to make sure that they
do?

C. Clarke

Department of Neurology, University of Birmingham,

Sandwell and West Birmingham Hospitals NHS Trust,
Birmingham, United Kingdom

Evidence will be presented to suggest that the results of
randomised controlled clinical trials in neurology inform
everyday clinical practice after significant delays. The
reasons for such delays and methods to tackle them will be
discussed and the new field of Implementation Science
introduced.

Disclosure: Nothing to disclose.

PLENOS-2

How do we ensure the appropriate
development and implementation of
diagnostic technologies in neurology, and
what does the neurologist need to know?

C. Granziera
University Hospital and University of Basel, Basel,
Switzerland

In this lecture, we will review some examples of recent
diagnostic and monitoring technologies that are being/have
been developed in neurology. We will then discuss the
importance and the level of maturity of these exemplary
technological developments for neurologists. Besides, we
will provide an overview of the current gaps between the
development/maturity of new technologies and their
integration in clinical neurological practice. And finally, we
will identify the domains where ad-hoc educational
programs should be developed for neurologists in training
in the near future.

Disclosure: Nothing to disclose.

PLENO3-3

Are guidelines a useful tool for improving
outcomes in neurology?

M. Leone
IRCCS Casa Sollievo della Sofferenza, San Giovanni
Rotondo, Italy

Clinical practice guidelines (GLs) translate scientific
research findings into recommendations that can improve
the quality of clinical decisions by reducing inappropriate
practices. It is estimated that about 30-40% of patients
receive treatments not based on scientific evidence, and
20-25% are either not needed or potentially harmful. GLs
can help to overcome this gap between research and clinical
practice, but the mere existence of GLs will not necessarily
result in their implementation, leading to changes in
practice. Despite the growing number of GLs, knowledge
regarding appropriate strategies for their implementation
remains sparse. Research identifying determinants of GLs
implementation across various settings has highlighted
several factors, commonly referred to as “barriers” to
change. They include health professional factors such as
knowledge, awareness, expectancy of positive outcomes,
attitudes, as well as patient factors, such as applicability,
patient preferences and behavior, and organizational and
environmental factors. Therefore, GLs implementation
strategies seek to address these potential barriers and try to
overcome them, although no strategy effective in all
circumstances has been identified. Furthermore, there are
findings in favor of the idea that outcomes improve if
clinical practice is evidence-based, although these findings
could be specific to the setting and context of each study. In
conclusion, the implementation of GLs in the clinical
neurological setting remains a challenge. There is a need for
further, high-quality research to gain a better understanding
of which strategy works best and to evaluate the impact of
GLs on outcomes, focusing on those relevant for patients.
Disclosure: Nothing to disclose.
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Plenary Sessions 5

PLENO3-4

How does the general neurologist find
what is important and relevant in an era
of information overload and increasing
complexity?

B. Tettenborn
Kantonsspital St.Gallen, St. Gallen, Switzerland

Within the last years online methodology took over, almost
everything is available in paperfree format. Together with
this development the amount of content has increased
enormously. What has been well reviewed textbook
knowledge in the past is now looked up in the internet. But
if you “google” something you have little guarantee
regarding quality of content. What we all wish for is peer
reviewed content. Previously, that was guaranteed by editors
of textbooks or peer-review processes of international
publications. Today exist many free-access online platforms
making it difficult to find out which informations are
relevant, objective, correct and without influence of
pharmaceutical industry. Future format will be e-Learning
platforms with editorial teams in charge for quality of
content comparable to editorial teams in classical print
format. The advantage of online format is the possibility of
fast inclusion of new or revised content offering much more
up-to-date knowledge than in classical textbooks. In the
present lecture the pros and cons of different online formats
are discussed and how one can prepare online for
neurological board examinations as well as finding up-to-
date reliable scientific content. The newly developed
e-learning platform EANcampus will be presented with
high-quality content on all educational and scientific levels:
basic textbook knowledge, advanced content, guidelines and
the newest findings on expert level in every neurological
subtopic. The presented content is in accordance with the
European Training Requirements for Neurology and in
cooperation with all scientific panels and educational
committees of the European Academy of Neurology.

Disclosure: Speaker is Editor-in-chief e-Learning EAN.w
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Symposia

Saturday, June 25 2022
EAN/MDS-ES: Early detection and
treatment of Parkinson’s disease

SYMPO1-1

How can biomarkers help us better define
Parkinson’s disease?

B. Mollenhauer
Paracelsus-Elena-Klinik, Kassel and Department of
Neurology, University Medical Center, Goettingen, Germany

The diagnosis of Parkinson’s disease is too late and
inaccurate, especially in the first 5 years after diagnosis,
which hampers the development of a causative treatment of
a-synuclein (aSyn) aggregation disorders [i.e. Parkinson’s
disease (PD), multiple system atrophy and dementia with
Lewy Bodies]. Biomarkers can be an imaging study, a
functional measure and/or coming from biological fluids.
Several cross-sectional and longitudinal single- and
multicenter cohorts for biomarker analyses of PD have been
established, including the single center DeNoPa- and
BioFIND-cohort and the multicenter PPMI- and the
Systemic Synuclein Sampling Study (S4). These cohorts
enable biomarker research based on clinical phenotyping,
imaging, blood/cerebrospinal fluid (CSF) biomarkers for
biochemical analyses, microbiome studies and tissue
analyses of peripheral pathology. To study prodromal aSyn
aggregation disorders people with isolated REM sleep
behaviour disorders are also recruited. Several biomarkers
have shown to be interesting for diagnostic purposes of
aSyn aggregation disorders, like CSF aSyn, that due to the
overlap of single values and the lack of longitudinal change
has limited clinical utility. Other biomarker (like
neurofilament light chain) or technologies (like PMCA or
RT-QuIC) show promising results. Due to the clinical
heterogeneity of aSyn disorders, a panel of different
biomarkers is needed for clinical practice and as outcome
measure. Newer biomarker will have to be identified and
explored, including inflammatory response and including
Ccross-omics approaches.

Disclosure: BM has received honoraria for consultancy
from Roche, Biogen, AbbVie, Servier, 4D Pharma PLC and
Amprion. BM is member of the executive steering
committee of the Parkinson Progression Marker Initiative
and PI of the Systemic Synuclein Sampling Study of the
Michael J. Fox Foundation for Parkinson’s Research and
has received research funding from the Deutsche
Forschungsgemeinschaft (DFG), EU (Horizon2020),
Parkinson Fonds Deutschland, Deutsche Parkinson

Vereinigung, Parkinson’s Foundation, Hilde-Ulrichs-
Stiftung fiir Parkinsonforschung, and the Michael J. Fox
Foundation for Parkinson’s Research.

SYMPO0O1-2

Imaging-based diagnosis of pre-motor
Parkinsonism

N. Pavese
Clinical Ageing Research Unit Newcastle University Campus
for Ageing & Vitality, Newcastle upon Tyne, United Kingdom

SYMPO1-3

Biological vs Clinical Diagnosis of
Parkinson’s disease

T. Outeiro
University Medical Center, Goettingen, Germany

More than two hundred years after the description of a
clinical syndrome observed by James Parkinson, Parkinson’s
disease (PD) is recognized as a complex entity that is not
always easy to define. Based on a growing number of
studies and owing to the advance of various technologies,
clinicians, pathologists and basic science researchers have
evolved a range of definitions and criteria for the clinical,
genetic, mechanistic and neuropathological characterization
of what, in their mind, constitutes PD. However, scientists
and practitioners within these specialties have generated
and used criteria that are not necessarily aligned between
their operational categories, which may hinder progress in
identifying distinct forms of PD, and ultimately how to treat
them. Therefore, it is important to establish criteria for
defining PD. In an initial effort, it is important to identify
current inconsistencies between the definitions of PD and
its diverse variants. Ultimately, it will be important to
achieve a systematic and evidence-based integration of
various diverse disciplines by looking at well-defined
variants of the relatively common syndrome of PD in order
to enable better stratification for therapeutic trials, a pre-
requisite for breakthroughs in the era of precision medicine.
Disclosure: Nothing to disclose.

SYMPO1-4

Update on disease modifying treatments

A. Antonini
Department of Neuroscience, University of Padua, Padua,
Italy

6 © 2022 EAN



EAN/ECTRIMS: Scientific advances
for immediate transition into clinical
practice in multiple sclerosis

SYMPO02-1

People with MS are at the center:
Strategies to implement analogue and
digital patient-reported outcomes in
routine practice

C. Pot

Service of Neurology, Department of Clinical Neurosciences,
Lausanne University Hospital and University of Lausanne,
Lausanne, Switzerland

Multiple sclerosis (MS) remains the most common cause of
non-traumatic neurological disability in young adults.
Fortunately, the discovery of highly potent disease-modifying
treatments (DMTSs) over the last two decades has drastically
changed the perspectives of persons with MS (pwMS),
However the measure of the outcomes of the medical care is
a challenge. Outcomes reported by the treating physicians are
often not in adequacy with the expectations of pwMS as
several of their complains are not captured by routine
neurological examinations. This leads to misunderstanding of
pwMS that do not feel at the center of their medical care. On
the other side, treating physicians are confronted with
measured outputs that are not best reflecting or predicting the
evolution of MS disease. One illustrative example is the
commonly used clinical EDSS scale. Thus assessing the
efficacy of medical interventions and capturing disease
activity in pwMS, with a special attention to the patient’s
perspective, is a challenge. In the recent years, outcomes of a
clinical intervention obtained using patient-reported
outcomes (PROs) has gained more importance. PROs are
captured directly from patients and include symptoms,
function, health status and health-related quality of life.
However, guidance on validation of PROs do not yet exist. In
this presentation, | will discuss different strategies to
implement analogue and digital PROs in routine practice.
Disclosure: C. Pot has received honoraria or consultation
fees from Biogen, Novartis, Roche, Merck, Celgene, Sanofi.
All the fees are received by the Lausanne University
Hospital.

SYMPO02-2

SARS-CoV-2 vaccines for people with MS
and disease-modifying therapies: new
immunological insights to help manage
uncertainties in daily practice

B. Kornek

Department of Neurology, Medical University of Vienna,
Vienna, Austria

The incidence of COVID-19 infection is people with
multiple sclerosis is estimated between 1% and 11% with a
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mortality ratio of 1-4%. Higher age, the presence of certain
comorbidities, a progressive disease course, higher EDSS
scores and treatment with anti-CD20 antibodies are known
risk factors for a severe disease course in MS patients.
SARS-CoV-2 mRNA vaccines are highly effective in
preventing COVID-19 associated hospital admissions
related to the alpha, delta, and omicron variants. However,
there are several uncertainties about safety and efficacy of
SARS-CoV-2 vaccination in people with MS. For MS
patients, it is recommended to get the SARS-CoV-2 vaccine
as soon as it is available for them. However, the humoral
response to vaccination may be attenuated or even abolished
in the context of some disease-modifying therapies, such as
anti-CD20 antibodies or sphingosine-1 phosphate receptor
modulators. The extent of B cell repletion and the time from
the last anti-CD20 treatment significantly influence the
ability to develop SARS-CoV-2 specific antibodies
following vaccination. In contrast, B cell depleted patients
mount robust SARS-CoV-2 specific T cell responses in the
absence of a humoral vaccine response. In this presentation,
strategies to optimize SARS-CoV-2 vaccine responses in
people with MS are discussed.

Disclosure: Honoraria for lecturing and advising Biogen,
BMS/Celgene, Janssen, Merck, Novartis, Roche, Teva,
Sanofi-Genzyme.

SYMPO02-3

Getting Evidence into practice: The new
EAN-ECTRIMS guideline “Update on the
pharmacological treatment of people with
multiple sclerosis”

M. Amato
University of Florence, Florence, Italy

The EAN-ECTRIMS guideline on the pharmacological
treatment of people with Multiple Sclerosis was published
in early 2018. Since then, several randomized controlled
trials of newly developed disease modifying drugs but also
high quality observational studies on “old” DMDs
(Duchenne muscular dystrophy) have been published. It is
for this reason that ECTRIMS together with EAN
considered it was a good time to incorporate such clinical
evidence in an update of the guideline. As for the
methodology, PICO (patient, intervention, comparator,
outcome) strategy was used whenever possible. A prioritized
list of outcomes was drawn from the previous guideline and
quality evaluation for each outcome was performed using
the GRADE methodology. The questions addressed in the
guidelines are divided in two types. A set of core questions
, covering a range of topics relevant for the therapeutic
strategy in patients with multiple sclerosis. These are the
same (or slightly reformulated) questions included in the
previous ECTRIMS/EAN guideline.The topics included are
efficacy of disease modifying drugs, early treatment
decisions, treatment response monitoring and treatment
modifications, treatment suspension and disease
reactivation, reproductive aspects. Then, a set of practical
questions, covering topics usually encountered in the daily
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clinical practice such as treatment safety and its monitoring,
DMD switching strategies and long-lasting effect DMDs
(i.e. Alemtuzumab and Cladribine). The publication of this
updated version of the guideline is foreseen in the next few
months.

Disclosure: Maria Pia Amato received compensation for
consulting services and/or speaking activities from Bayer,
Biogen Idec, Merck-Serono, Novartis, Roche, Sanofi
Genzyme, Teva Pharmaceutical Industries and Celgene
BMS; and receives research support from Biogen Idec,
Merck-Serono, Roche, Pharmaceutical Industries and
Fondazione Italiana Sclerosi Multipla.

SYMP02-4

Real-World-Evidence (Big data, registries):
“game-changer” for regulatory and
clinical views on when to start, switch
and stop of disease-modifying therapies
in MS?

M. Magyari

Danish Multiple Sclerosis Center and The Danish Multiple

Sclerosis Registry, Department of Neurology, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark

Real-world data is an important supplement to evidence
gained from clinical trials regarding the use of disease
modifying therapies (DMT) in multiple sclerosis (MS). In
the 'hierarchy of evidence' in scientific research, randomized
controlled trials are the gold standard, however research
based on the information that is generated in health care
systems outside of a controlled trials have its advantages.
Real-world research doesn't have the blinding and
randomization, but uses data about real people, under real
circumstances, includes cases without restrictions.
Furthermore, real-world data can produce long-term
outcome data and can contribute to identify predictors of
treatment response and generate evidence about the
comparative effectiveness and safety of DMTs. Strong
evidence supports that early start of DMT is beneficial to
postpone disability milestones. The same is true for
switching to DMT with high efficacy when medication with
moderate efficacy cannot stabilize the disease. Furthermore,
starting with high efficacy DMT as first treatment
contributes to longer time to disability accumulation.
Evidence is sparse on disease stability when stopping
treatment, as disability progression without relapses is no
longer without treatment possibilities. As persons with MS
age, the frequency of clinical and radiological relapses
diminishes and are replaced by slow progressive disability
accumulation, likely signs for ongoing neurodegeneration.
Therefore, the potential benefits of de-escalation or stopping
therapy should exceed the potential risks. Real-world
studies conducted in unselected cohorts are essential to
provide longitudinal information on the effectiveness,
safety and tolerability of drugs and can contribute to
defining predictive tools for personalized patient
management.

Disclosure: MM has served in scientific advisory board for
Sanofi, Novartis, Merck, and has received honoraria for
lecturing from Biogen, Merck, Novartis, Roche, Genzyme,
Bristol Myers Squibb.
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EAN/ILAE: Getting evidence into
practice in the management of
epilepsies

SYMPO03-1
Diagnosing Epilepsy

M. Carrefio Martinez
Hospital Clinic Neurology, Barcelona, Spain

SYMPO03-2
Medical treatment of Epilepsy

T. Marson
Unit of Neuroscience Research, University of Liverpool,
Liverpool, United Kingdom

SYMPO03-3

Surgical treatment of Epilepsy

K. Vonck

Department of Neurology, Ghent University Hospital, Ghent,
Belgium

In patients with drug resistant epilepsy (DRE), continued
drug trials with newer AED or combinations of drugs are
unlikely to achieve seizure freedom. DRE patients should
be referred to a specialized epilepsy center for a dedicated
presurgical evaluation. Different types of surgical
procedures are currently available including curative
resective surgery (RS) and more palliative disconnective
surgical procedures. In patients with focal seizures, RS is
the first treatment modality that needs to be evaluated, as it
is most likely to render patients seizure free. Resective
epilepsy surgery is a treatment option for these patients only
when the epileptogenic zone (EZ) can be identified and
consequently resected. The EZ is defined as the brain
volume necessary and sufficient for initiating seizures and
whose removal or disconnection is necessary for abolition
of seizures. The presurgical evaluation protocol consists of
predominantly non-invasive localizing tests. Unfortunately
no single test is able to directly and unequivocally define
the EZ. Therefore information from the different individual
tests of the presurgical protocol need to be combined and
integrated to formulate a hypothesis on the location and
extent of the EZ. Moreover the presurgical tests also need
to assess possible overlap of eloquent cortex with the EZ
preventing any RS causing additional functional deficit. At
different time points in the presurgical evaluation a
multidisciplinary team will meet and will discuss the results
of the various tests to decide upon the most suitable
approach for individual patients.

Disclosure: KV is a consultant for LivaNova, Synergia
Medical, Precisis and the All Man Foundation.
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SYMPO03-4

Palliative care in epilepsy

A. Strzelezyk
Department of Neurology, University Hospital Frankfurt,
Frankfurt, Germany
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EAN/EANO: Getting evidence into
practice: Biomarkers for the
management of CNS tumors

SYMP04-1

The new WHO Classification 2021

A. Woehrer
Division of Neuropathology and Neurochemistry, Medical
University of Vienna, Vienna, Austria

Published in 2021, WHO CNS5 has continued to translate
new scientific knowledge into the classification of brain
tumors, providing practical guidance to pathologists and
clinicians. Building on the 2016 WHO CNS tumor update,
it seeks to group tumors into biologically and molecularly
defined entities with more homogenous outcomes, it
introduces newly recognized brain tumor types, and
addresses changes in the taxonomic structure. In the present
talk, 1 will start from the high diversity among non-
neoplastic glial and neuronal lineages and cell types in the
brain, and how genetic and/or epigenetic alterations impact
their developmental trajectories, and give rise to this broad
spectrum of brain tumor types. | will then summarize the
most important genetic and epigenetic alterations and how
they have been harnessed to improve the current brain
tumor classification. Ultimately, 1 will outline how these
advances impact diagnostic and therapeutic practice and the
many challenges they pose.

Disclosure: Nothing to disclose.

SYMPO04-2

Molecular and imaging biomarkers in high
grade gliomas

A. Hottinger
Brain & spine tumor Center, Lausanne University Hospital
and University of Lausanne, Lausanne, Switzerland

Despite improved molecular diagnostics, surgical,
radiotherapy and oncological techniques, high grade
gliomas still present a dismal outcome. A shift toward
personalized cancer treatment is therefore essential to
establish a better overall prognosis for each patient and help
select treatment modalities that are most susceptible to
improve its outcome and discard those with minimal
chances of success. Biomarkers have many applications,
including initial screening, differential diagnosis,
determination of prognosis and prediction of response to
therapy. Given the critical role they play at all stages of the
disease, it is essential that they undergo rigorous evaluation
prior to incorporation into clinical routine. With the
introduction of a molecular based WHO classification,
revised in 2021, biomarkers play an even more important
role in patients with high grade gliomas. Magnetic
resonance imaging plays an undisputed central role to
diagnose and monitor disease activity, help in therapy

decisions and guide focused treatments. Positron emission
tomography (PET) may also play an important role in
treatment decision. In recent years quantitative and
biomarker imaging have been maturing and reaching a level
where they may demonstrate their clinical value and drive
further discovery to define radiomic signatures of disease
states. This presentation will review established biomarkers
used in the neuropathological classification, including
isocitrate dehydrogenase mutations, ATRX loss, 1p/19q
codeletion, TERT mutation, CDKN2A/B, H3K27M and
methyloma analysis. The clinical impact of established
predictive markers for responses to therapy such as MGMT
methylation status and novel markers such as BRAF
mutations, NTRK gene fusions and others will be reviewed.
Disclosure: | have no conflict of interest in regards to this
presentation

SYMPO04-3

Molecular and imaging biomarkers in
lower grade gliomas

R. Ruda

University of Turin, Turin, Italy

The new WHO classification of CNS tumors of 2021
reinforced the importance of molecular factors as
biomarkers of prognostic and predictive value. Lower grade
gliomas are now defined by the presence of IDH mutations,
that represent positive prognostic factors regardless of
tumor grade (2 versus 3) with median overall survival
ranging between seven and ten years following standard
treatments. Conversely, most IDH wild type gliomas of
grade 2 or 3 have the molecular features of glioblastoma
(grade 4) and poor outcome. Moreover, among IDH-
mutated astrocytomas the homozygous deletions of
CDKN2A/2B distinguishes a more aggressive subgroup.
MGMT methylation is a well known molecular factor, that
predicts the probability to respond to alkylating
chemotherapy. Several biomolecular factors may now be
identified by advanced neuroimaging techniques in vivo.
The product of IDH mutations, 2-hydroxyglutarate, can be
visualized by MRI spectroscopy, thus being useful for
supporting diagnosis and monitoring of treatments.
Similarly, glutamate and GABA can be visualized by MR
Spectroscopy, thus being used to monitor the seizure
activity. Last, PET with aminoacids is now the goal standard
in the management of lower grade gliomas.

Disclosure: Nothing to disclose.
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SYMPO04-4

PET/MRI in Neuro-oncology

I. Law
Dept. of Clinical Physiology, Nuclear Medicine & PET,
Rigshospitalet, Copenhagen, Denmark

Commercially available integrated PET/MR imaging was
introduced for clinical use in 2011 combining the superior
soft tissue contrast in MRI with the quantitative accuracy of
PET. Hybrid PET/MR imaging systems offer the possibility
of single-session multiparametric imaging by combining
basic and advanced MR imaging techniques and any
available PET radiotracer with the aim of improving overall
diagnostic accuracy. Indications in neurooncology are
dominated by either identifying malignancy in untreated
suspect lesions or distinguishing true progression from
treatment related damage. In gliomas the recommended
PET tracers are radiolabelled amino-acids, such as O-(2-
[18F]Fluoroethyl)-L-tyrosine ([18]FET), that have high
diagnostic accuracies in identifying active glioma tissue.
Although all of the methods increase diagnostic accuracy,
multiple regression analysis show [18]FET to outperform
any of the advanced MRI methods with no added advantage
of combining methods except from increasing confidence.
In paediatric neurooncology patients that require
anaesthesia, PET/MRI may reduce trauma and cost by
performing both simultaneously. The present PET/MRI
systems are technically no longer at the forefront, and
neurooncology patients may benefit from separate PET and
MRI scans. New highly sensitive extended field of view
total body PET/CT scanners (Siemens Quadra) allow short
2-5 min acquisitions with a higher PET resolution, that
require no/short anaesthesia. PET/MRI in neurooncology is
performed for the convenience of two scans in one visit and
for standardised imaging, and there is presently no obvious
added diagnostic value in the combination with advanced
MRI. This allows for a focused work-up centred around
standard PET and MRI imaging.

A 3-y-old boy with atypical teratoid/ rhabdoid tumor, WHO grade V.
Additional small residual tumor (red arrow) was identified only by
[18F]FET PET. L. Marner et al., J Nucl Med 60, 1053 (2019).
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Example of multi parametric dynamic PET/MRI with [18F]FET DCE,
DWI and EPSI spectroscopy. [I8F]FET PET and standard MRI
contribute most to diagnosis.

Disclosure: Nothing to disclose.
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EAN/ESRS: The burden of sleep
disorders in neurology

SYMPQ9-1

Sleep and brain health

C. Bassetti
Department of Neurology, University of Bern, Inselspital,
Bern, Switzerland

Background: Brain health is essential for health, well-
being productivity and creativity across the entire life. Its
definition goes beyond the absence of disease embracing all
cognitive, emotional, behavioural and social functions
which are necessary to cope with life situations.

Methods: The EAN Brain Health Strategy responds to the
high and increasing burden of neurological disorders. It
aims to develop a non-disease, non-age centred holistic and
positive approach (‘one brain, one life, one approach’) to
prevent neurological disorders (e.g., Alzheimer’s disease
and other dementias, stroke, epilepsy, headache/migraine,
Parkinson’s disease, multiple sclerosis, sleep disorders,
brain cancer) but also to preserve brain health and promote
recovery after brain damage.

Results: The pillars of the EAN Brain Health strategy are:
1) Contribute to a global and international Brain Health
approach (together with national and subspecialty societies,
other medical societies, WHO, WFN, patients’
organizations, industry, and other stakeholders); 2)
Supporting the 47 European national societies, healthcare
and policymakers in the implementation of integrated and
people-centred campaigns; 3) Fostering Research (e.g. on
prevention of neurological disorders, determinants and
assessments of brain health), 4) Promoting Education of
students, neurologists, general practitioners, other medical
specialists and health professionals, patients, caregivers,
and general public; 5) Raising public awareness of
neurological disorders and brain health.

Conclusions: By adopting this ‘one brain, one life, one
approach’ strategy in cooperation with partner societies,
international organisations, and policymakers, a significant
number of neurological disorders may be prevented while
enhancing the overall well-being of individuals by
maintaining brain health through the life course.
Disclosure: Nothing to disclose.

SYMPQ9-2

Sleep by and for the brain

P.-H. Luppi
Center of Neuroscience of Lyon, Bron, France

SYMPQ09-3

Epidemiology of Sleep Disorders in
Neurology

E. Baldin
Epidemiology and Biostatistics Unit, IRCCS Istituto delle
Scienze Neurologiche di Bologna, Bologna, Italy

Sleep wake disorders (SWDs), according to the latest
International Classification of Sleep disorders-3, are
identified in seven major categories: insomnias; sleep-
related breathing disorders; central disorders of
hypersomnolence; parasomnias; sleep-related movement
disorders; circadian rhythm sleep disorders; others. Sixty
specific diagnoses within these categories are included.
SWD are very frequent in the general population.
Epidemiological studies on SWD use different methods of
ascertainment and different definitions. Therefore, the
frequencies reported might show a wide range. The most
common SWDs are sleep disordered breathing (SDB) (4.7-
58.1%), insomnia (3-22%), and restless limb syndrome
(1.2-18.3%). SWD are influenced by recognized factors as
gender and age. SWDs can also represent the main or one
of the manifestations of another neurological disorder, and
they might present a bidirectional relationship with the
disease itself. This bidirectional link can be seen with
stroke. SDB (10-20% in general population and 50% of
stroke patients) likely increases the risk of stroke and
worsens its outcome. Rem Behavior Disorder (RBD)
(1-5% in general population) is found in up to 75% of
people with neurodegenerative diseases, in particular
a-synucleinopathies, based on the duration of the follow up.
The prevalence of insomnia in adults with epilepsy ranges
from 36-74%, and a probable RBD can be found more
frequently in elderly epilepsy patients (12%). About 70% of
people with headache have a SWD. The main research gaps
on determinants that influence the prognosis and the
complex relationship between SWDs and other neurological
disorders will be discussed.

Disclosure: Nothing to disclose.

SYMP09-4

Economic burden of sleep-wake disorders

R. Dodel
University Duisburg-Essen, Essen, Germany
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Migraine Cortical Spreading
Depression — from pathophysiology to
clinical expression

SYMPO05-1

Pathophysiology of Cortical Spreading
Depression

M. Sanchez Del Rio
Clinica Universidad de Navarra, Madrid, Spain

Cortical spreading depression (CSD) was originally
described by Leao as a wave of depolarization that
propagates slowly across the brain surface, leaving in its
wake a suppression of spontaneous EEG activity. The wave
of depolarization is manifested as a large shift in direct
current (DC) potential and it is the result of a massive
depolarization of glial cells and neurons, accompanied by
significant fluxes in extracellular and extracellular ions.
These ionic changes lead to marked cellular swelling, and
alterations in the composition of the extracellular space.
CSD seems to propagate largely via nonsynaptic
mechanisms. Concomitantly to the electrical/ionic
perturbation, vascular changes occur in parallel. An initial
dramatic increase in blood flow is followed by a longer
lasting hypoperfusion. CSD can be elicited by the
application of chemicals (e.g. K*) as well as mechanical
(pin prick) or electrical stimuli to the cortex, thus facilitating
the study of this phenomenon.

Disclosure: No conflicts of interest.

SYMPO05-2

Cortical Spreading Depression is the main
clinical initiation wave for all migraine
types

A. Andreou

Headache Research, Wolfson CARD, Institute of Psychiatry,
Psychology and Neuroscience, King's College London,
London, UK; 2. Headache Centre, Guy's and St Thomas'
NHS Foundation Trust, London, United Kingdom

The involvement of the occipital cortex, and of cortical
hyperexcitability in migraine pathophysiology has been
long recognized. Cortical spreading depression (CSD) is a
phenomenon of cortical neuronal depolarisation and glial
activation, followed by depression, and coupled to vascular
changes. CSD is believed to be the underlying cause of
migraine aura. However, cortical blood flow changes
suggesting a functional role for the cortex have been also
recorded in migraine patients without aura. Whether cortical
hyperexcitability and CSD are responsible for the initiation
of head pain, and what mechanism could be involved, is a
contentious issue. Given the vast corticofugal connections
to various subcortical structures, cortical hyperexcitability
and CSD would be expected to influence the activity of
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various subcortical nuclei. In this seminar we will provide
evidence from animal models on the effects of cortical
stimulation and CSD in the thalamus and the hypothalamus,
which are key brain nuclei involved in migraine
pathophysiology. We will also discuss the effects of single
pulse transcranial magnetic stimulation (sTMS), an
approved cortical treatment for migraine, on CSD-induced
changes.

Disclosure: Receipt of grants/research supports: eNeura;
Receipt of honoraria or consultation fees: Allergan, AbbVie,
eNeura, Eli Lilly; Participation in a company sponsored
speaker’s bureau: Allergan, AbbVie, eNeura, Eli Lilly;
Stock shareholder: Neuresta; Sponsorship for educational
and other events: ATl Technologies, Novartis, eNeura,
Allergan, Zenith Scientific, TEVA; Advisory board for:
Neuresta, Zentih Scientific.

SYMPO05-3

Clinical expression and possible
therapeutic possibilities

C. Lampl
Department of Neurology, Konventhospital Linz, Linz,
Austria

Cortical Spreading depression (CSD) is a neurophysiological
phenomenon characterized by abrupt changes in
intracellular ion gradients and sustained depolarization of
neurons and glial cells in the cerebral cortex. Clinical
disorders related to CSD vary in their presentation and
severity, ranging from migraine syndromes, to severely
disabling events. There are several clinical studies
supporting CSD as the likely mechanism involved in the
aura event of migraine. Migraine with aura occurs in
30-40% of patients diagnosed with migraine and is most
commonly a visual disturbance, furthermore other auras
including sensory and speech disturbance have been
described. There is no evidence that acute anti-migraine
drugs affect CSD due to the fact that they are not able to
block or reduce aura symptoms. Diverse prophylactic drugs,
which are efficacious for the prophylactic treatment of
MwA and MwoA, have been shown to experimentally
suppress SD susceptibility. In particuar, chronic daily
administration of topiramate (TPM), valproate, propranolol,
amitriptyline, and methysergide. Lamotrigine, a potent Na*
channel blocker and glutamate receptor antagonist, has been
demonstrated to affect MwA in open-label studies. Chronic
treatment with this drug appeared to exert a marked
suppressive effect on CSD, which is in line with its selective
action on the migraine aura. To date, it has been found that
CGRP-R antagonists exert a dose-dependent inhibitory
effect on CSD. For this reason, it can be hypothesized that
CGRP plays a determining role in CSD and its modulation
may be effective for the preventive treatment of MwA.
Disclosure: Nothing to disclose.
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EAN/ESO: New evidences to tackle
major health issues in stroke

SYMPOG-1

Detecting AF to prevent stroke: when how
long, to whom and how much

G. Tsivgoulis
Second Department of Neurology, National & Kapodistrian
University of Athens, Athens, Greece

Atrial fibrillation (AF) is the most common cardiac
arrhythmia, affecting representing a frequent cause of first-
ever and recurrent ischaemic stroke, with increasing
prevalence and incidence worldwide. Identification of AF is
critical because oral anticoagulation is highly effective for
both primary and secondary stroke prevention. More
specifically, in patients with cryptogenic stroke prolonged
rhythm monitoring is likely to increase the detection rate of
subclinical AF with potentially important therapeutic
implications. Given its frequently asymptomatic and
paroxysmal occurrence, AF can be difficult to capture by
traditional short-term monitoring approaches. Currently,
there are different diagnostic options for detection of
subclinical AF following stroke, including: ECG at hospital
admission; serial in-hospital ECGs; in-hospital continuous
non-ambulatory and ambulatory (telemetry) monitoring,
inpatient or outpatient Holter monitoring; and the use of
external ambulatory ECG recorders, varying from short
repeated intermittent ECG (e.g. thumb-ECG) to continuous
wearable recorders or implantable loop recorders that can
be utilized for long-term monitoring lasting for month to
multiple years. The strengths and shortcomings of these
diagnostic approaches will be outlined in detail. Specific
diagnostic algorithms will be presented, while diagnostic
and treatment individualization for AF detection following
stroke will be highlighted.

Disclosure: Prof Tsivgoulis has received lecture fees and
consulting fees from Medtronic. He has also received an
unrestricted research grant from Medtronic.

SYMPO06-2

Treating vascular risk to prevent dementia

H. Markus

Department of Clinical Neurosciences, University of
Cambridge, Cambridge Biomedical campus, Cambridge,
United Kingdom

57 million people worldwide suffered dementia in 2019 and
this is predicted to increase to 153 million in 2050. While
Alzheimer’s is the most common individual pathology,
most cases in the elderly have multiple pathologies
including vascular disease, particularly small vessel disease.
Increasing epidemiological evidence demonstrates that
common cardiovascular risk factors account for a major
proportion of dementia risk, not only vascular but also
Alzheimer’s disease. Targeting such risk factors represents
a potential treatment opportunity which could have major

implications on a global scale. As yet evidence that targeting
risk factors reduces Alzheimer’s risk is limited, but recent
randomised controlled trial data has demonstrated that
intensive blood pressure lowering reduces cerebral small
vessel disease risk (the major cause of vascular dementia)
and also appears to reduce mild cognitive impairment and
dementia risk. Further large scale trials of other risk factor
interventions to reduce dementia are badly needed. An
alternative approach is to adopt multi domain risk factor
prevention and this is being explored in the FINGERS trial.
Disclosure: Nothing to disclose.

SYMPO06-3

Asymptomatic Carotid artery stenosis:
stent, surgery and medical therapy

A. Halliday
University of Oxford, Oxford, United Kingdom
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SYMPO6-4

Stimulation for post stroke recovery

J. Dawson

Institute of Cardiovascular and Medical Sciences, College of
Medical, Veterinary and Life Sciences, University of
Glasgow, Glasgow, United Kingdom

The use of a paired vagus nerve stimulation (VNS) system
for the treatment of moderate to severe upper extremity
motor deficits associated with chronic ischaemic stroke has
recently been approved by the U.S. Food and Drug
Administration. This treatment aims to increase task
specific neuroplasticity through activation of cholinergic
and noradrenergic networks during rehabilitation therapy.
Animals treated with paired VNS had greater recovery of
impairment and in a functional task after stroke than those
who had either motor training or VNS alone. Depletion
studies suggest this is mediated via cholinergic, serotonergic
and noradrenergic activation. Two pilot clinical studies and
one pivotal phase Il study have been performed using
implantable VNS. The recent pivotal phase 11 trial showed
that VNS paired with rehabilitation led to improvements in
upper extremity impairment and function in people with
moderate to severe arm weakness an average of three years
after ischaemic stroke. In additional, considerable progress
has been made in developing other neuromodulation based
treatments such as transcranial magnetic stimulation (TMS),
transcranial direct current stimulation (tDCS), pharyngeal
electrical stimulation and sphenopalatine ganglion
stimulation. Pharyngeal electrical stimulation may improve
symptoms of dysphagia and facilitate decannulation
following tracheostomy. Sphenopalatine ganglion
stimulation may improve functional outcome in people with
cortical ischaemic stroke who do not receive thrombolytic
therapy. This talk will discuss these promising developments
in neuromodulation technologies, highlighting areas for
future study and how these techniques could be incorporated
into clinical practice.

Disclosure: JD has received reimbursement for travel
expenses from MicroTransponder Inc for attendances at
conferences to present VNS trial data.
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EAN/AE: Cognitive deficit and
dementia: beyond neurodegenerative
diseases

SYMPO7-1

Cognitive impairment and falls in the frail
elderly patient: impact of comorbidities
and polytherapy

P. Ousset
Toulouse University Hospital, Gerontopole, Toulouse,
France

The literature provides us with hackneyed evidence of the
relationship between the existence of polypharmacy or
commorbidities and the risk of cognitive impairment and
falls in the elderly. Few studies, on the other hand, have
focused on the possible role of "moderator" of the frailty
syndrome on the occurrence of these traumatic events. We
are going to try, in this presentation, to disentangle the
complex interactions of these factors by relying on data
from a few studies that have taken into account the status of
frailty in the analysis of these major geriatric syndromes
that are falls or cognitive decline and dementia. In this
perspective, the preliminary results of the COGFRAIL
study, carried out in our center, which explores the role of
cerebral amyloid pathology, but also a range of nutritional,
physical, biological or brain-aging marker in the
development of cognitive frailty will be presented. Frailty,
as defined by its operational criteria, represents a
multidimensional syndrome characterized by diminished
reserve and greater vulnerability to stressors. The interest of
this syndrome is its potential reversibility, avoiding the
occurrence of complications, of which falls and cognitive
impairment are an example, and the entry for the elderly
subject into an irreversible state of dependence.
Disclosure: Nothing to disclose for this presentation

SYMPOQO7-2

Cognitive decline in neuroinflammatory
diseases: the case of multiple sclerosis

P. Preziosa

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

Cognitive impairment is a frequent and relevant
manifestation of multiple sclerosis (MS), with a prevalence
up to 65%-70% of cases and the involvement of several
cognitive  domains. Thanks to standardized
neuropsychological tests, that are easy to be administered
and sensitive to disease-related abnormalities, several
studies have consistently demonstrated that cognitive
dysfunction occurs in all MS clinical phenotypes, from the
earliest phases of the disease, becoming more prevalent and
severe in patients with the progressive forms of MS.

Cognitive impairment has a relevant impact on MS patients,
their families and the society, due to its detrimental effects
on quality of life, working employment and engagement in
social activities. The application of advanced magnetic
resonance imaging (MRI) techniques has shown that
MS-related cognitive impairment can be explained by a
disconnection syndrome caused by the accumulation of
focal lesions and microstructural tissue abnormalities in
cognitively relevant white matter tracts, together with a
primary gray matter damage, including focal demyelinating
lesions, microstructural abnormalities and irreversible
tissue loss. Collapse of network functional efficiency plays
an additional role. Despite all these findings, cognitive
status is often only marginally evaluated during routine
neurological examination for MS patients’ monitoring.
Similarly, the potential effects of disease modifying
therapies (DMTs) and cognitive rehabilitation approaches
on cognitive functions have been marginally investigated.
During this talk, we will describe the patterns of MS-related
cognitive impairment and discuss its pathophysiological
substrates, which might represent the target for assessing
the effects of DMTs and rehabilitative approaches on
cognitive functions in these patients.

Disclosure: Dr. Paolo Preziosa received speaker honoraria
from Roche, Biogen, Novartis, Merck Serono, Bristol
Myers Squibb and Genzyme. He has received research
support from Italian Ministry of Health and Fondazione
Italiana Sclerosi Multipla.

SYMPQ7-3

The cognitive consequences of stroke:
how to rehabilitate?

A. Verdelho
Department of Neurosciences, Faculdade de Medicina, IMM
and ISAMB, University of Lisbon, Lisbon, Portugal.

Beyond motor and sensitive deficits, stroke survivors
frequently present cognitive, affective, and behavioural
changes. These changes are strongly associated with worse
quality of life and difficulties when returning to usual daily-
life activities. Nowadays, motor rehabilitation is widely
accepted as a mean to promote motor recovery after stroke.
Differently, intervention in cognitive and behavioural
deficits is not recognized as a standard, partially due to lack
of evidence from clinical trials. In fact, the issue is far more
complex: non-motor symptoms after stroke may be difficult
to identify, and, moreover, they are frequently overlooked
by motor and physical difficulties. The first step to promote
rehabilitation is to consider the hypothesis of cognitive
deficits, and thus promote careful evaluation. Evaluation
should include multiple domains testing (through detailed
neuropsychological evaluation), impairment in functional
abilities, and evaluation of premorbid abilities and
functioning. As the clinical picture after stroke is dynamic
over time, cognitive evaluation should take in consideration
motor and sensory deficits after stroke, and integration of
both interventions should be considered. So far, there is no
evidence supporting any specific form of intervention.
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Therefore, the decision must be individualized and take into
consideration the patient preferences and available
techniques. Intervention should be customized to patients’
deficits. Planning should be tailored to patient current
neuropsychological evaluation, previous status, but also
availability of resources, taking into account physical
limitations due to stroke.

Disclosure: Nothing to disclose.

SYMPO7-4

The dementia-friendly Hospital: what is it
and why we need it

J. Georges
Alzheimer Europe, Luxembourg, Luxembourg
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Coma — what's new?

SYMPO08-1

Definition of coma - old and new
perspectives

B. Rohaut

Department of Neurology, Groupe Hospitalier de la Pitié
Salpétriere, Paris, France

Coma is an ancient Greek word meaning « deep sleep ».
Nowadays, coma is classically defined as a “state of
unresponsiveness in which the patient lies with eyes closed
and cannot be aroused to respond appropriately to stimuli
even with vigorous stimulation”. In this talk I will discuss
diagnosis of coma, differentials from locked-in syndrome to
brain death, and introduce some recent electrophysiological
and brain imagery techniques that revolutionized our
conception of disorders of consciousness.

Disclosure: | have no conflict of interest in relation to this
presentation.

SYMPO08-2

The biology of coma

D. Menon
University of Cambridge, Cambridge, United Kingdom

Understanding consciousness requires that we address key
aspects of the framework that underpin consciousness.
These include an exploration of whether specific anatomical
sites in the brain are critical for consciousness. While the
midline thalamic nuclei, rostral brainstem and insula have
been implicated in this regard, their integration into neural
systems allows the emergence of functions that go beyond
the properties of individual components. These neural
systems show clear anatomical connectivity, and some
neuroanatomical subsystems are clearly more important in
this context. However, the key attribute of the conscious
brain is that the functional connections that subserve
consciousness do not slavishly map to anatomical
connections, but display modulations of functional
connectivity in a more nuanced and dynamic fashion.
Further, in addition to the quantity, the quality of information
(characterized, for example by entropy) transmitted by
these connections may be a critical signature of
consciousness. These emergent functional connections
correlate with behavior, which results in task related activity
in cognate sites and systems. However, these connections
are also affected, both in tonic and phasic ways, by
neuromodulatory arousal systems, which have their focus in
key brainstem nuclei, and are served by a range of
neurotransmitters. Finally, there are key aspects of
evolutionary biology that drive human consciousness, as
exemplified by associations between human accelerated
regions in the genome, and the development of key brain
structures seen in human evolution.

Disclosure: Nothing to disclose.

SYMPO08-3

Variability in the management of
comatose patients

V. Rass
Department of Neurology, Medical University of Innsbruck,
Innsbruck, Austria

Background: Although coma is commonly encountered in
critical care, worldwide variability exists in diagnosis and
management practices. We aimed to assess variability in
coma definitions, etiologies, treatment strategies, and
attitudes toward prognosis.

Methods: As part of the Neurocritical Care Society Curing
Coma Campaign, between September 2020 and January
2021, we conducted an anonymous, international, cross-
sectional global survey of health care professionals caring
for patients with coma. Fleiss k values were calculated to
assess agreement among respondents.

Results: The survey was completed by 258 health care
professionals from 41 countries. Among eight predefined
items, respondents identified the following cardinal
features, in various combinations, that must be present to
define coma: absence of wakefulness (81%, k=0.764);
Glasgow Coma Score (GCS) <8 (64%, k=0.588); failure to
respond purposefully to visual, verbal, or tactile stimuli
(60%, k=0.552); and inability to follow commands (58%,
«=0.529). The most common clinical assessment tools used
for coma included the GCS (94%) and neurological
examination (78%). The most commonly used
neurostimulants included amantadine (51%), modafinil
(37%), and methylphenidate (28%). The leading
determinants for prognostication included etiology of coma,
neurological examination findings, and neuroimaging.
Fewer than 20% of respondents reported routine follow-up
of coma survivors after hospital discharge.

Conclusions: There is wide heterogeneity among health
care professionals regarding the clinical definition of coma
and limited routine use of advanced coma assessment
techniques in acute care settings.

Disclosure: The authors have nothing to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 6-19



SYMPO08-4

Therapies to restore consciousness: what
is available and what’s in the pipeline?

A. Thibaut

Coma Science Group, GIGA-Consciousness, University of
Liége, Liége, Belgium

Severely brain-injured patients with prolonged disorders of
consciousness (DOC) raise important issues regarding their
management in particular with respect to their therapeutic
options. As they are unable to communicate, these patients
cannot take part in most of conventional rehabilitation
programs. The current gap in therapeutic options in the field
of DOC is presently challenged by recent clinical and
neuroimaging data indicating that some DOC patients can
benefit from rehabilitative interventions, even years after
the brain injury. Even if some advances has been made
recently, large sample randomised controlled trials are still
needed to provide the requested level of evidence to develop
clinical guidelines for the therapeutic management of
patients with prolonged DOC. In addition, a better
understanding of the therapies’ neural correlates and the
development of biomarkers of responsiveness are also
warranted to facilitate the clinical translation of novel
therapeutic options. During this lecture, | will give an
overview of the current state of the art in the field of
therapeutic options for DOC patients, including
pharmacological treatments (e.g. amantadine, zolpidem,
apomorphine) and (non-)invasive brain stimulation
approaches (e.g. deep brain stimulation, transcranial current
stimulation, repeated transcranial magnetic stimulation). |
will also discuss emerging therapies as well as neuroimaging
studies aiming to understand the underlying mechanisms of
action of these therapeutic options. Finally, I will highlight
the gaps that need to be filled to improve patients’
management and develop guidelines.

Disclosure: Nothing to disclose.
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Focused Workshops

Saturday, June 25 2022
EAN/MDS-ES: Hyperkinetic
movement disorders in children and
young adults — not to be missed

FWO01-1

Tourette Syndrome

A. Cavanna

University of Birmingham, Birmingham, United Kingdom
Tourette syndrome (TS) is a chronic tic disorder
characterised by the presence of multiple motor and vocal
tics with onset during development. Tics are the most
common hyperkinetic symptoms in childhood and
co-morbid behavioural conditions (especially obsessive-
compulsive disorder, attention-deficit and hyperactivity
disorder, affective symptoms, and impulsivity) are present
in the majority of patients. Although TS is no longer
considered a rare medical curiosity, its exact pathophysiology
remains elusive. Recent research on the brain correlates of
the subjective 'urge to tic' has highlighted the role of extra-
motor pathways within the brain mechanisms of tic
generation. Advances in our understanding of the
pathophysiology of TS can pave the way to the
implementation of more effective treatment strategies for
this heterogeneous neurobehavioral condition. Finally, the
development of GTS-specific instruments for the assessment
of health-related quality of life has allowed more
standardised assessments across the lifespan, capturing the
impact of both tics and behavioural co-morbidities.
Disclosure: A.E. Cavanna is the author of Pharmacological
treatment of tics. (Cambridge University Press 2020).

FWO01-2

Metabolic Hyperkinetic Movement
Disorders

T. De Koning
Movement Disorders Groningen, University Medical Center
Groningen, Groningen, The Netherlands

Metabolic hyperkinetic movement disorders are caused by
genetic disorders affecting biochemical pathways. The first
step in diagnosing these disorders is meticulously clinical
phenotyping because in many patients multiple hyperkinetic
movement disorders are present in combination with
disorders of eye movement. The next step in the diagnostic
process is next generation sequencing (NGS). Since
metabolic disorders are all genetic disorders NGS is
preferred over biochemical testing. The occurrence of
hyperkinetic movement disorders and a diagnostic strategy
is discussed in the presentation. Abstract Movement
disorders represent an important proportion of the symptoms
observed in neurology clinics. Such disorders can be caused
by many different conditions, including acquired and
genetic disorders. A group of these genetic disorders causing
hyperkinetic movement disorders are formed by inborn
errors of metabolism (IEM) or metabolic disorders. Here |
will focus on the presence of metabolic hyperkinetic
movement disorders in adults. IEM as the cause of
neurological symptoms in adolescents and adults appears to
be a largely neglected area, which leads to serious under-
diagnosis of the IEM. However, the identification of these
patients at the earliest stage of symptomatic disease is
important to prevent further and irreversible damage to the
brain and obtain optimal treatment results. Advances in the
knowledge of the pathogenesis underlying IEM have led to
specific treatments being available for more than 30
inherited rare metabolic movement disorders (Jinnah 2017).
Although early recognition of IEM is important, it is
frequently challenging. Presenting symptoms in adolescents
or adults are different than in children with an IEM and
include hyperkinetic movement disorders (dystonia, ataxia,
myoclonus, tremor), disorders of eye movement, psychiatric
signs and cognitive problems. In a significant proportion of
patients multiple hyperkinetic movement disorders are
observed and this in combination with abnormalities of eye-
movement should raise the suspicion of an IEM. Meticulous
clinical phenotyping is therefore of outmost importance as
the first step in the diagnosis of adults with metabolic
movement disorders. Historically, IEM were tested by
means of biochemical procedures, but since all IEM are
genetic diorders next generation sequencing (NGS)
strategies are to be preferred as a first line diagnostic test of
IEM in adults (Koens 2021). NGS has many advantages
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above biochemical testing. First, the predictive power of
biochemical tests in adults is likely to be lower than in
children. This is because the biochemical defects are usually
less severe in adults and thus more difficult to detect.
Second, with NGS it is possible to analyze many genes
simultaneously which is an advantange in heterogeneous
conditions like IEM. Furthermore, the use of NGS is
efficient, cost-effective and has led to more and unexpected
diagnoses. Finally, most neurologists are not familiar with
the range of biochemical tests that apply to specific IEM,
and usually not all biochemical tests are available in every
neurology clinic, whereas DNA diagnostic facilities are
usually available. So, here I will discuss the clinical features
of hyperkinetic metabolic movement disorders in adults,
associated eye-movement disorders and a diagnostic
approach on how to diagnose such patients in your clinic.
References: Jinnah HA, Albanese A, Bhatia KP, Cardoso F,
Da Prat G, de Koning TJ, Espay AJ, Fung V, Garcia-Ruiz
PJ, Gershanik O, Jankovic J, Kaji R, Kotschet K, Marras C,
Miyasaki JM, Morgante F, Munchau A, Pal PK, Rodriguez
Oroz MC, Rodriguez-Violante M, Schéls L, Stamelou M,
Tijssen M, Uribe Roca C, de la Cerda A, Gatto EM.
Treatable inherited rare movement disorders. Mov Disord.
2017 Sep 1. doi: 10.1002/mds.27140 Koens LH, de Vries
JJ, Vansenne F, de Koning TJ, Tijssen MAJ. How to detect
late-onset inborn errors of metabolism in patients with
movement disorders - A modern diagnostic approach.
Parkinsonism Relat Disord. 2021;85:124-132

Disclosure: Tom J de Koning is medical advisor for three
charities (non-profit), Metabolic Power foundation
(Stichting Stofwisselkracht), North Sea progressive
myoclonus epilepsy foundation (Stichting Noordzeeziekte)
and Janlvo Foundation. Tom J de Koning is medical advisor
of and has shares in Ancora Health BV, a Dutch company
offering life-style advises and preventive medicine. None of
these disclosures relate to the content of the abstract or the
presentation.

FWO01-3

Genetic Hyperkinetic Movement Disorders

M. Carecchio
Movement Disorders Unit, Department of Neuroscience,
University of Padua, Padua, Italy

Hyperkinetic movement disorders are a heterogeneous
group of different diseases with onset in all ages of life.
Underlying etiology includes all causes of movement
disorders: vascular lesions, autoimmune processes,
infections, neurodegeneration. Knowledge on the genetic
causes of hyperkinetic movement disorders has significantly
increased over the last decade, with particular expansion in
the pediatric-onset group, thanks to the increasing
availability of Next Generation Sequencing (NGS)
techniques. New dystonia-related genes have been
individuated, including KMT2B, VPS16, VPS41 and
VPS11. Most of these genes cause an early-onset phenotyoe
but later clinical presentations with a milder disease severity
are emerging. Moreover, the association of dystonia and
cerebellar atrophy has been linked to mutations in MED27
and TSPOAPL. The discovery of new genes has let to the
identification of new molecular pathways in the
pathogenesis of hyperkinetic movementjdisorders suche as
a disregulation of the endolysosomal and autophagic
system, leading to altered degradation of macromolecules
and wasted cellular components. With regards chorea,
relevant genes have also been published in the last decade,
again in most cases with a pediatric onset. This talk will
summarize the main recent genetic discoveries in the field
of hyperkinetic movement disorders with a particular
emphasis on complex phenotypes and clinical clues that
suggest specific underlying genetic diagnoses both in adults
and children.

Disclosure: Nothing to disclose.
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How do we ensure the timely
generation of evidence that will
improve lives and reduce burden?

FW02-1

Covid-19: Benefits and pitfalls of rapid
implementation during a pandemic

J. Sellner
Department of Neurology, Landesklinikum Mistelbach,
Mistelbach, Austria

FW02-2

Multiple Sclerosis: Is neurology following
or leading in the development of
prognostic biomarkers?

J. Kuhle

Multiple Sclerosis Centre and RC2NB, Neurologic Clinic and
Policlinic, Departments of Head, Spine and Neuromedicine,
Biomedicine and Clinical Research, University Hospital
Basel and University of Basel, Basel, Switzerland

Large heterogeneity in disease course make prognostic
biomarkers in MS important tools to personalize treatments.
Despite the need, large gaps remain between exploratory
biomarkers proposed in many studies and biomarkers
integrated into routine clinical practice. Recently, the
presence of oligoclonal IgM bands has come into focus of
interest as they have been reported to be associated with a
more active inflammatory disease phenotype both in
relapsing and progressive MS. Serum neurofilament light
chain (sNfL) is the leading example of the development of an
accessible prognostic biomarker in clinical practice in
neurology over the past years. Based on >10,000 control
serum samples, we have established a reference data base
covering seven decades of life. In MS (>10,000 serum
samples), SNfL Z scores/percentiles based on control persons
identified a gradually increased risk for future acute and
chronic disease activity. SNfL Z scores/percentiles
outperformed absolute raw sNfL cut-off values. We provide
an application for the calculation of SNfL percentile/Z-score
values enabling the interpretation of individual measurements
by physicians. It remains to be shown if usage of reliable
reference values for sNfL and careful adjustment for other
factors will be sufficient to detect clinically relevant signals
contributing to ‘pure’ disease progression. Preliminary data
demonstrate value of serum glial fibrillary acidic protein
(GFAP) concentrations as a biomarker for disease progression
in MS versus SNfL. Taken together, there is ample evidence
that neurologists are truly leading the development of
prognostic biomarkers in MS.

Disclosure: Jens Kuhle received speaker fees, research
support, travel support, and/or served on advisory boards by
Swiss MS Society, Swiss National Research Foundation
(320030_189140/1), University of Basel, Progressive MS
Alliance, Bayer, Biogen, Bristol Myers Squibb, Celgene,
Merck, Novartis, Octave Bioscience, Roche, Sanofi.
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FW02-3

Headache: New treatment paradigms;
who defines them?

E. Wentz Loder
Department of Neurology, Brigham and Women's Hospital,
Boston, MA, United States of America
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Issues in the follow-up of glioma

FW03-1
Combining advanced MRI and PET

P. Lohmann
Institute of Neuroscience and Medicine (INM), Research
Center Juelich (FZJ), Juelich, Germany

Neuroimaging techniques such as magnetic resonance
imaging (MRI) and positron emission tomography (PET)
provide valuable diagnostic information in the follow-up of
patients with glioma. Particularly PET using radiolabeled
amino acids, advanced MRI techniques such as perfusion-
weighted imaging, diffusion-weighted imaging or MR
spectroscopy, and combinations thereof demonstrated their
potential for a non-invasive assessment of biological
characteristics of brain cancer. Considering the growing
complexity of neuroimaging data, advanced statistical
methods from the field of artificial intelligence such as
radiomics play an important role for clinical decision-
making and have the potential to significantly impact
diagnosis and response assessment in neuro-oncology.
Further, the increasing availability of hybrid PET/MRI
systems and the advent of ultra-high field MRI scanners
operating at magnetic field strengths of seven Tesla or more
opens new possibilities for improvements in metabolic
imaging. The presentation summarizes the status of
advanced MRI and PET, highlights the latest developments
and methodological advancements, and envisions the future
role of advanced neuroimaging in the follow-up of patients
with glioma.

Disclosure: Nothing to disclose.

FW03-2

Does liquid biopsy matter?

M. Sanson
Department of Neurology, Pitié-Salpétriere, Paris, France

FW03-3

Pitfalls and caveats during follow up.

M. Nowosielski
Department of Neurology, Medical University Innsbruck,
Innsbruck, Austria

Magnetic resonance imaging (MRI) is the gold standard
diagnostic tool during follow-up of gliomas. As new
treatment concepts in brain tumors are rapidly evolving, the
traditional methods of assessing tumor response are being
questioned, as specific imaging phenomena due to drug
related side effects occur. When interpreting brain tumor
MR images, one has to recall that the various imaging
features are the result of pathophysiologic processes, and
tumor burden is depicted only indirectly. Contrast
enhancement is the result of blood-brain barrier breakdown,
and can be influenced by many non-tumor related conditions
such as ischemia and epileptic seizures, as well as iatrogenic
factors such as surgery, radiation, chemo- and
immunotherapy, steroids, and anti-angiogenic drugs. These
circumstances have to be considered in order to provide an
accurate assessment of tumor activity. Misinterpretation
may lead to a significant delay of adequate treatment of a
progressive tumor or even lead to a discontinuation of an
effective treatment. Moreover, patients with treatment-
related changes misclassified as progressive disease present
a major challenge for appropriate clinical trial enrollment
and can adversely affect outcome interpretation. Reliable
criteria to better determine response and progression are
constantly under development also exploiting new
functional MRI and positron emission tomography (PET)
methods in order to more accurately differentiate between
treatment-related effects and true tumor progression. The
Response Assessment in Neuro-Oncology (RANO) working
group, a multidisciplinary international group, was formed
to improve response assessment and clinical trial endpoints
in Neuro-Oncology.

Disclosure: Nothing to disclose.
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EAN/IFCN-EMEAC: The role of
clinical neurophysiology in the
assessment and treatment of
neurodegenerative disases with
cognitive impairment

FWO04-1

The relevance of subclinical epileptiform
discharges in Alzheimer’s disease

A. Kamondi %2, A.A. Horvath 3, A. Papp 14, J. Zsuffa 5,
F. Nagy 6, G. Csukly 7

! Department of Neurology, National Institute of Mental
Health, Neurology and Neurosurgery, Budapest, Hungary,

2 Department of Neurology, Semmelweis University,
Budapest, Hungary, 3 Department of Anatomy Histology and
Embryology, Semmelweis University, Budapest, Hungary,

4 School of PhD Studies, Semmelweis University, Budapest,
Hungary, > Zsuffa-Med Ltd., Budapest, Hungary,

¢ Department of Neurology, Kaposi Mor County Hospital,
Kaposvar, Hungary, 7 Department of Psychiatry and
Psychotherapy, Semmelweis University, Budapest, Hungary

Introduction: Hyperexcitability is a recognized contributor
to the pathophysiology of Alzheimer’s disease (AD).
Subclinical epileptiform activity (SEA) is a
neurophysiological sign of cortical hyperexcitability. There
are only a few studies examining the effects of SEA on the
progression of AD, and their results vary due to
methodological differences. We aimed to determine the
prevalence of SEA in AD compared to healthy elderly
controls with the hypothesis that SEA is more frequent in
AD than in cognitively intact individuals. Furthermore, we
hypothesised that the occurrence of baseline SEA captured
with electroencephalography might fasten the progression
of the disease.

Methods: We investigated 52 Alzheimer patients with no
history of epileptic seizures and 20 healthy individuals. All
participants underwent a 24-hour electroencephalography,
neurology, neuroimaging and neuropsychology
examination. We enrolled 38 AD patients in a 3-year long
prospective follow-up study with yearly repeated cognitive
evaluation.

Results: SEA was recorded significantly (p:0.018) more
frequently in Alzheimer patients (54%) than in healthy
elderly (25%). Alzheimer patients who had SEA showed a
1.5-times faster decline in global cognitive scores than
patients without epileptiform activity (p<0.001). The
decline in cognitive performance scores showed a
significant positive correlation with the number of spikes
(r: +0.664; p<0.001).

Conclusions: SEA occurs in half of Alzheimer patients who
have never suffered overt epileptic seizures. Alzheimer
patients with SEA suffer accelerated cognitive decline with
a strong relation to the frequency of spikes. These findings
prove the prominent role of epileptiform discharges in the
cognitive deterioration caused by Alzheimer’s disease.
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Disclosure: Supported by National Brain Research Program
I, I1 (KTIA_NAP_13-1-2013-0001; 2017-1.2.1-NKP-2017-
00002), Hungarian Scientific Research Fund 2019 of the
National Research, Development and Innovation Office
(PD- 132652), Janos Bolyai Research Scholarship of the
Hungarian Academy of Sciences (bo_78_20_2020). This is
an EU Joint Programme- Neurodegenerative Disease
Research (JPND) project (National Research, Development
and Innovation, Hungary, 2019-2.1.7-ERA-
NET-2020-00006).
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FW04-2

Probing neurophysiological vigilance
systems in neurodegenerative diseases
with cognitive impairment: resting state
EEG biomarkers

C. Babiloni
Department of Physiology and Pharmacology "Vittorio
Erspamer”, Sapienza University of Rome, Rome, Italy

The talk will report recent findings of the present
international PDWAVES Consortium testing the hypothesis
of different abnormalities in cortical source activities and
connectivity derived from resting state eyes-closed EEG
(rsEEG) rhythms in patients with Alzheimer’s disease
dementia (ADD) as compared with those with dementia due
to Parkinson’s (PDD) and Lewy body (DLB) diseases.

The rsEEG rhythms were collected in 42 ADD, 42 PDD, 34
DLB, and 40 normal healthy older (Nold) participants.
Exact low-resolution brain electromagnetic tomography
(eLORETA) freeware estimated rsEEG cortical sources at
delta, theta, alpha, beta, and gamma bands.

Results showed abnormal posterior source activities of
rsEEG delta (<4 Hz) and alpha (8-12 Hz) rhythms in
patients with ADD, PDD, and DLB, as cortical neural
synchronization markers in quiet wakefulness. Compared to
patients with PDD and DLB, those with ADD showed
greater abnormalities in alpha sources and lesser in delta
sources. Furthermore, abnormalities in interhemispheric
and intrahemispheric eLORETA delta and alpha source
connectivity were greater in the ADD patients than DLB
and PDD patients, as cortical neural network markers.

The results suggest that compared with PDD and DLB
patients, ADD patients may reveal a greater "disconnection
cortical syndrome™ in the regulation of quiet vigilance with
possible clinical indications for non-invasive
electromagnetic stimulations and other interventions at
cortical network level.

Disclosure: No conflict of interest of the Speaker for this
specific research study.

FW04-3

Transcranial stimulation in the diagnosis

and treatment of dementia

A. Antal

Department of Neurology, University Medical Center
Gottingen, Géttingen, Germany

Physiological changes to the aging brain are highly variable,
making it difficult to estimate a border between healthy and
pathological functions and finding a method with which the
conversion to cognitive decline can be monitored. As a
consequence, the relationship between aging-related
structural changes and cognitive function are not fully
understood. In Europe cognitive decline reaches medical
attention for about 5-25% of the elderly above 65 years as
they suffer from Mild Cognitive Impairment (MCI). Around
46% of people with MCI develop dementia within three
years; therefore, the early diagnosis and treatment of this
condition is critical. Non-invasive brain stimulation
techniques (NIBS) such as transcranial magnetic stimulation
(TMS), transcranial direct current and alternating current
stimulation (tDCS, tACS) offer useful insights into the
functional integrity of intracortical circuits using
electrophysiology and imaging measures. TMS
measurements can be used to identify and monitor changes
in cortical integrity and reactivity of inhibitory and
excitatory neuronal circuits, therefore they can be useful for
the early diagnosis of cognitive decline. Repetitive TMS,
tDCS and tACS can be applied to modulate neuronal
excitability and oscillatory activity, offering a therapeutic
potential to slow down cognitive decline. During this talk,
different methods and results will be presented regarding
the use of TMS/ITMS and tDCS/tACS as potential
therapeutic tools to improve network activity and cognitive
function in the elderly and in cognitively impaired
population. Challenges and limitations arising from the
methodologies, intra-individual differences and biomarkers
will also be discussed.

Disclosure: AA is supported by the Volkswagen Foundation
German 2018 - Israeli Cooperation in Biological and Life
Sciences, Medicine [number A128416] and by the BMBF
(Stimcode, 01FP2124B).
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Rare causes of strokes
FWO05-1

Monogenic small vessel diseases

H. Chabriat
Centre NeuroVasculaire Translationnel Hopital Lariboisiere
Université Paris Cité INSERM Ul141, Paris, France

Introduction: Since the 1990s, after the discovery of
CADASIL, various cerebral small vessel diseases (cSVD)
of hereditary origin have been identified. These genetic
conditions have led to the discovery of important disease
causing genes, to the development of multiple preclinical
models and have shed new insights into the pathophysiology
of cSVD in general.

Objectives: We propose to summarise the main
characteristics of these different disorders and their variable
phenotypes and to discuss their clinical course,
imagingaspects and pathophysiology.

Synthesis: In such conditions, underlying alterations of key
proteins and/or signalling pathways have been identified
within the vascular wall. The different stages from
molecular alterations up to pathological changes in the wall
of arterioles or capillaries are now progressively deciphered.
Conclusion: We believe that the basic mechanisms
underlying these hereditary cSVD are also involved in
sporadic ¢SVD and that accumulating knowledge in the
pathophysiology of these rare conditions should lead to new
therapeutic approaches for preventing the progression of
these disorders.

Disclosure: H. Chabriat has previously received fees from
Hovid Company to participate to the steering committee.
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FW05-2

Diagnosis and treatment of vasculitis

P. Berlit
German Society of Neurology, Berlin, Germany

Primary angiitis of the central nervous system (PACNS) is
an inflammatory disease affecting exclusively small and
medium-sized vessels of the central nervous system. CNS-
vasculitis may also occur in systemic diseases like giant cell
arteritis, Takayasu arteritis, granulomatosis with
polyangiitis, or Behcet syndrome. The most common
presenting symptoms of CNS vasculitis are multifocal
symptoms associated with recurrent episodes of ischemia or
hemorrhage, encephalopathy-related cognitive and affective
abnormalities, and headaches. Diagnostic work up of CNS
vasculitis includes MRI, CSF examination, digital
subtraction angiography and brain biopsy. High-resolution,
contrast-enhanced, compensated and fat-saturated MRI
imaging of the cerebral vessel walls (black-blood imaging)
may be of some value for the detection of CNS-vasculitis.
Patients with normal CSF findings are unlikely to have CNS
vasculitis. Brain biopsy should be performed in suspected
PACNS. Important differential diagnoses include reversible
cerebral vasoconstriction syndrome, moyamoya angiopathy
and infectious vasculopathies (VZV, SarsCoV2, borreliosis,
bacterial endocarditis). The adherence to diagnostic criteria
and the avoidance of inappropriate therapies are essential.
Treatment recommendations for CNS-vasculitis include
glucocorticoids in combination with cyclophosphamide or
rituximab; however, randomized clinical trials of PACNS
treatment do not exist. Induction therapy is recommended
for 6 to 12 months. After remission is achieved, treatment
may be continued with substances as mycophenolate
mofetil, methotrexate, or azathioprine. Repeated clinical,
CSF- and neuroradiological monitoring is needed to
determine the individual duration of maintenance therapy.
Disclosure: No conflicts of interest.
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FW05-3
Moya-moya arteriopathy
A. Bersano

Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan,
Italy

Moyamoya arteriopathy (MA) is a rare but disabling
cerebrovascular disease, affecting children and young
adults, mostly female. It is characterized by a progressive
steno-occlusive process of the terminal part of the internal
carotid arteries (ICAs) and their proximal branches
associated with the development of an unstable network of
collateral vessels at the base of the brain (Moyamoya
vessels). These MA vascular hallmarks are responsible for
recurrent ischaemic and hemorrhagic strokes (80% of
cases). Mortality rate has been estimated around 6.8-28.6%
in hemorrhagic cases. Even though the pathogenesis of MA
has not been elucidated yet, unbalances in angiogenic
processes as well as genetic susceptibility have been
invoked in the disease pathophysiology. Particularly, the
susceptibility gene RNF213 was shown to be strongly
associated with MA occurrence with a founder effect in East
Asian patients. However, the role of this gene in Western
patients is still unknown. The lack of data on the
pathogenesis and the course of MA, mostly in Western
countries, hampers the development of effective treatments,
limiting the occurrence and/or progression of the disease.
To date, direct and indirect surgical revascularization is the
only available treatment reducing the incidence of ischemic
and hemorrhagic strokes and improving cognitive deficits
in pediatric and adult patients. However, no clear guidelines
on the surgical timing or optimal procedure are available
and therapeutic strategies largely depend on the surgeon’s
skills.

Disclosure: Nothing to disclose.
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How to confirm a diagnosis of possible
mitochondrial disease. An evidence-
based approach

FWO06-1

Mitochondrial red flags of the Central
Nervous System

M. Mancuso
Neurological Institute, University of Pisa, Pisa, Italy

A variety of clinical disorders are linked to mutations in
both mitochondrial and nuclear genomes, leading to
defective oxidative phosphorylation and ATP depletion, and
clinically impairing multiple tissues and organs. This class
of diseases still represents a challenge for neurologists, both
in the diagnosis and treatment approaches. In this lecture,
tailored for trainee clinicians and clinical scientists and
practitioners with an interest in mitochondrial diseases, |
will provide an update on recent developments in
diagnostics and clinical presentation of CNS involvement in
mitochondrial diseases, with an emphasis on red flags,
applying an evidence-based approach.

Disclosure: Nothing to disclose.

FWO06-2

Mitochondrial red flags of the Peripheral
Nervous System

Y. Ng
Wellcome Centre for Mitochondrial Research, Newcastle
University, Newcastle upon Tyne, England

Mitochondrial dysfunction frequently affects the peripheral
nervous system. Chronic progressive external
ophthalmoplegia (CPEO) is a common clinical manifestation
of adult mitochondrial disease. CPEO is characterized by
progressive bilateral eyelid ptosis and complex
ophthalmoplegia due to extraocular muscle weakness.
CPEO can occur in isolation or is associated with proximal
myopathy. There are marked genetic heterogeneities in
CPEO, including single, large-scale mitochondrial DNA
(mtDNA) deletion (sporadic), mtDNA point mutations
(maternal inheritance), and nuclear genes involved in
mtDNA maintenance (Mendelian inheritance). The age of
disease onset, the association of other neurological and
systemic features, and family history in patients presenting
with CPEO are helpful clinal clues to guide further
investigations. For example, childhood-onset CPEO and
conduction heart defects are seen in single, large-scale
mtDNA deletion. CPEO and mixed sensory and cerebellar
ataxia are associated with POLG mutations, CPEO and
prominent bulbar weakness and respiratory failure are
commonly identified in TK2 deficiency. Peripheral
neuropathy, especially in the axonal form, is another
common finding in adult patients with mitochondrial
disease. Sensory and/or motor polyneuropathy is a core
feature of several mitochondrial syndromes, including

Focused Workshops 28

neurogenic weakness, ataxia and retinitis pigmentosa,
ataxia neuropathy spectrum in POLG disease and
mitochondrial neurogastrointestinal encephalomyopathy.
More recently, mitochondrial proteins involved in
mitochondrial dynamics, such as mitofusin 2, are emerging
as important causes of genetic neuropathy. In this workshop,
we will use case illustrations to guide the participants on
approaching adult patients presenting with CPEO,
myopathy, and neuropathy. Specific therapeutic options for
some cases will be discussed.

Disclosure: Nothing to disclose.

FWO06-3

The diagnostic algorithm

C. Kornblum
University Hospital Bonn, Department of Neurology,
Neuromuscular Disease Section, Bonn, Germany

Mitochondrial diseases are some of the most common
inherited neurometabolic disorders. Diagnostic confirmation
and specific treatment are often challenging. The molecular
genetic background is complex. The clinical phenotype is
usually multisystemic with a preferential affection of
skeletal muscle and other tissues with high energy demands.
Mitochondrial diseases are characterized by a wide
genotype-phenotype variability. Thus, the diagnostic
pathway utterly depends on individual findings, e.g. the
clinical phenotype, family medical history, and also specific
requirements associated with the respective health care
system. Diagnostic procedures may include blood tests,
neurophysiological examinations, muscle and brain MR,
skeletal muscle biopsy, and molecular genetic analyses. In
this presentation, we will focus on the most frequent clinical
syndromes that can be overseen easily due to common
diagnostic pitfalls: chronic progressive external
ophthalmoplegia, Leber hereditary optic neuropathy,
mitochondrial encephalomyopathy with lactic acidosis and
stroke-like episodes, myoclonic epilepsy with ragged red
fibers, and mitochondrial neurogastrointestinal
encephalomyopathy. We will follow a didactic concept and
step-by-step approach first presenting clinical key features
like upper eyelid ptosis, stroke-like phenomena, myoclonus
or cachexia and their broad differential diagnoses. Next, we
will give an understanding of typical symptoms, hints and
red flags of these mitochondrial syndromes completed by
most recommended diagnostic pathways especially
focusing on molecular genetic examinations.

Disclosure: Cornelia Kornblum received travel funding
and/or speaker honoraria from Chiesi, Fulcrum
Therapeutics, Novartis, Sanofi Genzyme, Santhera. She
acknowledges financial support as advisory board member
and/or primary investigator for Amicus Therapeutics,
Fulcrum Therapeutics, Hormosan, Reneo Pharmaceuticals,
Roche Pharma AG, Sanofi Genzyme, Stealth
BioTherapeutics.
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EAN/EANM: Translating the A/T/N
system into clinical practice

FWOQO7-1

Dual amyloid PET acquisition: a double
window on neurodegeneration and
amyloidosis

S. Morbelli
IRCCS Ospedale Policlinico San Martino, Genova, Italy

FWO07-2

New frontiers of Tau PET

H. Barthel
Department of Nuclear Medicine, University Medical
Centre, Leipzig University, Leipzig, Germany

Pathological tau aggregates are involved in the
pathophysiology of a number of neuropsychiatric disorders.
So far, these tau pathologies could only be detected post
mortem by histopathology. With the recent emerge of tau-
targeting PET tracers, this has changed. It is now possible
to non-invasively quantify the extent and localisation of tau
pathology directly in the living brain. As such, tau PET
imaging is an exciting addition to the existing fluid (CSF- or
plasma-based) tau biomarkers. Here, an overview on the
current knowledge with regard to tau PET imaging is
provided. While most of the first-generation tau tracers
suffer from relevant unspecific (with regard to tau) binding
and limited effect sizes, [18F]flortaucipir was recently
approved by the FDA to diagnose later stages of 3R/4R tau
pathology in Alzheimer’s disease (AD). Recently emerged,
improved second-generation tracers like [18F]MK-6240,
[18F]RO-948, [18F]PI-2620 and others already
demonstrated the potential to detect earlier tau stages in AD.
These tracers are also capable of differentiating, depending
on their binding pattern, AD subtypes. In parallel, [18F]
PI-2620 and [18F]APN-1607 showed potential to image 4R
tauopathies like progressive supranuclear palsy and
corticobasal degeneration. So far, none of the currently
available tracers has shown potential to image 3R tau.
Taken together, there is enormous energy and speed in the
efforts to provide tau PET imaging to affected patients, both
in research and clinical care. This new tool has great
potential to broaden the portfolio of imaging biomarkers in
neuropsychiatric disorders.

Disclosure: HB received speaker honoraria from Novartis/
AAA, and reader honoraria frim LMI.

FWO07-3

The emergence of neurodegenerative
disease other than Alzheimer: a
biomarker-based artifact?

S. Engelborghs

Department of Neurology, Center for Neurosciences (C4N),
Universitair Ziekenhuis Brussel, Vrije Universiteit Brussel,
Brussels, Belgium and Department of Biomedical Sciences,
University of Antwerp, Antwerp, Belgium

The ATN system describes the pathological status of a
patient based on validated biomarkers that reflect amyloid
(A) and tau (T) pathology as well as neurodegeneration (N).
The pathological status can be assessed through
cerebrospinal fluid biomarker analyses (ATN), amyloid or
tau PET scans (AT) as well as FDG PET and MRI scans of
the brain (N). Alzheimer’s disease (AD) is defined as A+T+,
irrespective of the N status. However, previous studies in
autopsy-confirmed AD reported that up to 32% of subjects
are T- based on cerebrospinal fluid (CSF) P-tau results. A
significant proportion of AD patients is A- when only CSF
AP1-42 is analysed. The ATN status might not exactly
reflect the pathology in individual subjects, and one should
wonder how many A-T+ or A+T- subjects still have AD.
Can borderline CSF biomarker values contribute to these
atypical profiles? These questions will be answered through
a study of the ATN profiles in a cohort of 92 autopsy-
confirmed AD patients and in a cohort of 65 clinically
diagnosed MCI and dementia due to AD patients that
underwent both lumbar puncture for CSF biomarker
analyses and amyloid PET.

Disclosure: S.E. received unrestricted research funding
from Janssen Pharmaceutica and ADx Neurosciences and
served as a consultant for Biogen, Danone, Eisai, icometrix,
Novartis, Nutricia, Roche.
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Application of artificial intelligence to
MRI in Multiple Sclerosis: from
diagnosis to prognosis and monitoring.

FW08-1

Use of Al for MRI analysis: principles and
application

N. Toschi
Department of Biomedicine and Prevention, University of
Rome "Tor Vergata", Rome, Italy

FWO08-2

Al & MS diagnosis and differential
diagnosis

M. Rocca

Neuroimaging of CNS White Matter Unit, Division of
Neuroscience and Neurology Unit, IRCCS San Raffaele
Scientific Institute, Milan, Italy, Vita-Salute San Raffaele
University, Milan, Italy

Traditionally the diagnosis and quantification of the disease
burden in multiple sclerosis (MS) rely on visual patterns
recognition by experienced clinicians, these tasks time-
consuming and hardly reproducible. Given the amount of
scientific data, the heterogeneity of disease courses and the
broad therapeutic scenario, great effort has been devoted to
the application of artificial intelligence (Al) in MS to
anticipate the diagnosis and to predict long-term prognosis.
Machine learning (ML) methods analyze data to obtain
decisional patterns, whereas deep-learning (DL) tools
perform an automated selection of the best problem-solving
features. Both these approaches mainly benefit from large
datasets, hence being useful in multicenter studies and for
large-scale clinical application. ML and DL algorithms are
able to automate repetitive tasks, to analyze more data in
lesser time and to achieve higher accuracy and
reproducibility than the human counterpart. The application
of Al has obtained promising results in medical imaging
field (especially that of MRI), allowing automated lesion
and tissue segmentation, disease classification, and contrast
synthetization from advanced sequences. Such an approach
is also suitable for the developing world of "omics", where
the analysis of large amounts of data obtained from a single
patient is pivotal in the perspective of personalized-
medicine. During this workshop, we will discuss uses and
limitations of Al in MS and its potential applications in the
context of MS diagnosis. Despite the encouraging role of
Al, one cannot overemphasize the paramount importance of
human supervision, in order to optimize their use and take
full advantage of their potential.

Disclosure: MAR received speaker honoraria from Bayer,
Biogen, Bristol Myers Squibb, Celgene, Genzyme, Merck
Serono, Novartis, Roche, and Teva, and receives research
support from the MS Society of Canada and Fondazione
Italiana Sclerosi Multipla.
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FW08-3

Al & MS prognosis and monitoring

A. Eshaghi

Department of Neuroinflammation and Department of
Computer Science, University College London, London,
United Kingdom

Artificial intelligence (Al) is a field of computer science
that uses algorithms that can learn complex patterns in large
data sets. It has the potential to be used as both a prognostic
and a monitoring tool to facilitate the move towards
personalized decision making in ways that would not have
been possible before. The accumulation of extensive and
high-quality data from real-world registries, imaging,
"omic", clinical trials and real-time monitoring tools are
precursors for a future in which Al may act as a decision aid
for neurologists. In multiple sclerosis (MS), recent progress
in Al may enable (1) optimized image processing, including
MRI analysis, (2) prognostication to identify higher-risk
patients who may require more effective treatments, and (3)
a better understanding of mechanisms underlying disease
progression and identifying treatment targets. Despite these
advances, the translation to clinical care is non-existent. |
will provide an overview of the recent progress in Al and its
application to neurological disorders, with a focus on MS. |
will discuss the future direction of Al research in MS and
other neurodegenerative disorders, its limitations and its
potential applications in areas that can be revolutionary but
have so far been neglected.

Disclosure: In the past three years, Arman Eshaghi has
received travel support from the National Multiple Sclerosis
Society. He has received research grants from Biogen, and
Roche through his institutions. He holds equity stake in
Queen Square Analytics Limited.
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EAN/MDS-ES: Recent advances in
surgical treatment of movement
disorders

FW09-1

Dystonia

R. Jech

Center for interventional therapy of movement disorders,
Department of Neurology, Charles University, 1st Faculty of
Medicine and General University Hospital in Prague,
Prague, Czech Republic

FW09-2

Parkinson’s disease

E. Moro

CHU de Grenoble, Division of Neurology, Deparment of
Psychiatry and Neurological Rehabilitation Service de
Neurologie, CHU Grenoble, Grenoble, France

FW09-3

Essential Tremor

M. Contarino

Department of Neurology, Leiden University Medical Center,
Leiden, The Netherlands and Department of Neurology,
Haga Teaching Hospital, The Hague, The Netherlands

Although tremor is the most frequent movement disorder,
and medical treatment is very often frustrating, not many
patients with Essential Tremor (ET) are referred for surgical
treatment. This could be partly due to the fact that surgical
options are still poorly known among GPs and patients .
Surgery can provide a very good benefit for ET. Usually
distal postural tremor presents the best and most stable
response, followed by proximal postural and kinetic tremor.
Intention tremor often responds incompletely or temporarily.
There are several surgical options for patients with ET:
Deep Brain Stimulation (DBS) is the most frequently used,
due to the advantage of a bilateral approach and adjustable
parameters. Alternatively, lesional surgery can be performed
by stereotactic radiofrequency coagulation, gamma-knife
radiosurgery, or Focused Ultrasound (FUS). When
considering surgical options, surgical risks (among which
hemorrhage or infection) must be taken into account.
Although the thalamic Vim nucleus is the most common
target, other anatomical structures in the cerebellar pathways
(such as the zona incerta or the posterior subthalamic area)
can be targeted. Gamma-knife and FUS lesions are less
expensive, require less intensive postoperative care and are
non-invasive techniques with lower surgical risks, but are
usually performed only unilaterally to minimize the risk of
permanent side effects. A correct classification and
characterization of tremor, as well as a case-by-case
evaluation of the risk-benefit profile and patients’
expectations are important to decide whether surgery is an
appropriate choice, which surgical option is better, and
when is the best time to propose surgery.

Disclosure: Travel support: BostonScientific. Advisory
board: Medtronic (fees to institution). Consultancies:
Medtronic (independent consultant for research and
educational issues - fees to institution) Speaking fees:
ECMT. Research support: Medtronic: unrestricted
educational grant (to institution 2017-2020).
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The challenge of neuroinfection
continues, even more in in post-
COVID times

FW10-1

What about - Vaccine preventable
infections

B. Pfausler

Neurointensive Care Unit, Medizinische Universitdt
Innsbruck, Universitdtsklinik fiir Neurologie, Innsbruck,
Austria

Infections of the CNS are still associated with high
morbidity and mortality. Over the last 3 decades community
aquired bacterial meningitis has decreased significantly in
middle and even low income countries by large
immunization programmes. Vaccines against Haemophilus
influenzae are available since the late 1980s, against
pneumococci since the late 1990s and against different
meningococci strains with the beginning of the 2000s. Since
these immunsation programmes focused on young children
and adolescents, bacterial meningitis is nowadays more an
infection of the elderly and immuncompromised person
with quite different pathogens as Listeria monocytogenes,
gram negatives, staphylococci, fungi and also protozoa.
Tickborne encephalitis is the most important viral
encephalitis in Central and Eastern Europe. Vaccination
programmes started in the 1980s have reduced the disease
burden in Europe. Japan B encephalitis causes 20-30,000
deaths per year. Vaccination is recommended for special
circumstances and travelling into the epidemic regions of
South and South-East Asia. Vaccines against the toxin
related neuroinfections tetanus and diptheria are part of
most European childhood immunisation programmes and
are nowaday rareties in our areas. But political instability
and war situations with reduced access to health care and
immunisation programmes can cause re-emergence of these
diseases as it was seen in Syria 2013 and Ukraine in
February 2022 when single cases of poliomyeltis had to be
diagnosed.

Disclosure: Nothing to disclose.
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FW10-2

What about infection in travellers,
migrants and refugees

F. Carod Artal

Neurology department, Raigmore hospital, Inverness, United
Kingdom

Several factors have been linked to emerging infectious
diseases including new agents (coronaviruses, zika virus),
extension of geographical areas (schistosomiasis, dengue,
West Nile, zika virus), increase in incidence (HIV,
tuberculosis) and travel/migration (Chagas disease,
cysticercosis). According to the World Migration Report
2020, the number of international migrants reached 272
million globally in 2019, and nearly two-thirds were labour
migrants. Epidemiological evidence about infectious
diseases and neuroinfection among travellers, migrants and
refugees will be reviewed. Traveller’s diarrhoea, dengue
fever and other tropical diseases are reported in travellers.
Re-emergence of infections in Europe includes
chikungunya, dengue and malaria. Migration of
asymptomatic people spread American trypanosomiasis in
non-endemic areas and cases have been reported in Europe,
Japan, and North-America. Neurocysticercosis is a common
cause of seizures among South American migrants in USA.
Migrants may be asymptomatic carriers (Chagas, HTLV-1).
The involvement of CNS may occur in viral infections
(HIV, HTLV-1, dengue, zika), malaria, schistosomiasis
(myeloradiculopathy), Chagas disease (encephalitis,
stroke), etc. Refugees may be at slightly higher risk of
infectious diseases including tuberculosis, HIV, hepatitis
and schistosomiasis. Systematic reviews have found that
tuberculosis and hepatitis B and C prevalence is higher
among migrants arriving in Europe, and the prevalence of
antimicrobial resistance and infections was higher in
refugees and asylum seekers than in other migrant groups.
Infectious diseases in migrants may be explained by a
higher prevalence in migrants” countries of origin, barriers
to health care in host/transit countries, and poor living
conditions. These factors are especially relevant in
vulnerable populations (refugees, documented migrants).
Disclosure: | don't have any conflict of interest regarding
this lecture.
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FW10-3

What about infections in the
immunecompromised

M. Romoli
Neurology Unit, Neuroscience Dept, Bufalini Hospital,
Cesena, Italy

The number of immunocompromised patients has found a
steady increase over the last decades. In 2013, a National
Health Interview Survey estimated that 2.7% of the
population was immunocompromised. Immunosuppression
can have several causes, from disease targeting the immune
system or solid organs, to drugs that have to put the immune
system down to extend life and its quality. Depending on
the nature of their immunosuppression, patients may be at
risk for a variety of infectious complications, both common
and rare. Atypical symptoms of infection are common
among all classes of immunocompromised people: asplenia,
HIV infection, solid organ transplant, biologic medications
for autoimmune diseases, and cancer. Due to the nature of
infection, response to treatment and underlying conditions
predisposing to it, these infections can carry a poor
prognosis. Empirical therapy depends on the type of
immunodeficiency. In HIV-infected patients, the most
common CNS infection is cerebral toxoplasmosis, whereas
in other immunocompromised patients, aspergillosis,
cryptococcal meningitis and tuberculous meningitis seem to
be more prevalent. However, in up to 15% of cases multiple
pathogens can be identified from specimens, therefore
complicating targeted therapy. A systematic approach
including early diagnosis, targeted antimicrobial treatment
and early aggressive approach can have a role in improving
outcomes.

Disclosure: Nothing to disclose.
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Implementing evidence: What have we
learned and what must we do better?

FW11-1

Stroke: Implementation in the acute and
emergency setting

H. Christensen

Copenhagen University Hospital, Bispebjerg, Denmark
Implementing evidence in stroke is — at least 90% - all about
organization of care. Stroke treatment and care are presently
areas that are strongly evidence-based and where treatment
benefits are well-document both on individual basis but also
with a health economical approach. We do not only improve
patient outcomes but also save money for societies when
preventing and treating stroke. There are three major steps
in ensuring access to acute stroke care. 1) In the prehospital
phase, contact to EMS from patient or bystander is a pre-
requisite. Further, the paramedics shall correctly identify
stroke and ensure swift transportation to an intuition
providing acute stroke treatment and care. 2) On arrival in
hospital, the stroke diagnosis shall be confirmed, and
immediate reperfusion therapy provided, if indicated.
Appropriate care must also be ensured for patients with no
indication for reperfusion therapy, e.g., patients with ICH.
3) All patients with stroke must be directly admitted to a
stroke unit. The organization of stroke care musk work
seamlessly with the general organization of health care in
the country or region, and there is no one size fits all —
especially not in Europe where organization of health care
varies significantly between countries as well as the
availability of resources. Based on Action Plan for Stroke in
Europe’s ‘Essentials of Stroke Care’ essential interventions
and existing approaches will be discussed. The importance
of service quality trackers and certifications will also be
discussed.

Disclosure: HC has received speakers honoraria form
Bayer, Boehringer-Ingelheim, BMS, and Daiichi-Sankyo.
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FW11-2

Rare diseases: Implementation when both
expertise and high-quality evidence are
scarce

M. Reilly

UCL Queen Square Institute of Neurology, London, United
Kingdom

Rare diseases are defined as diseases affecting less than
1:2,000 of the population. Although these diseases are
individually rare, together they affect a significant number
of patients seen in neurological practise. Rare diseases pose
challenges diagnostically and therapeutically. Diagnostically
there is often a lack of agreed criteria or lack of evidence to
make a definitive diagnosis. Therapeutically for some
disease like many of the genetic disease there are no
effective therapies in clinical practise and for other disease
like the inflammatory neuropathies there are therapies
available but often without the high quality evidence needed
to be confident they will work. As clinicians who see
patients with rare diseases we still need to diagnose and
treat these patients regardless of what evidence is available.
For diagnosis strategies include the use of multidisciplinary
meetings with experts across disciplines available to agree
amost likely diagnosis. This is particularly useful in patients
with challenging diagnoses that cross disciplines e.g.
genetics and neurology, haematology and neurology. For
treating rare diseases often multiple strategies are needed
including individual expertise, thorough literature searches,
multidisciplinary input, ongoing review of diagnosis and
therapy trials in individual patients. For rare diseases
collaborations in the establishment of registries and
databases, development of expert diagnostic and treatment
guidelines and innovative approaches to clinical trial design
the most promising tools to obtain the high quality evidence
needed. This lecture will explore this topic with case
examples from a diagnostic and therapeutic perspective.
Disclosure: | do consultancy work for Alnylam, Inflectis,
Eidos, Applied Therapeutics.

FW11-3

Epilepsy: Implementation in a chronic
disease across the life course

B. Steinhoff
Department of Neurology, Epilepsiezentrum Kork,
Kehl-Kork, Germany
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Brain death, cardiac death and organ
donation: What the neurologist should
know

FW12-1

Brain death and organ donation:
Legislation and practice in 25
different countries

D. Kondziella
Department of Neurology, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark

Brain death protocols around the world almost universally
follow a three-step approach: Confirmation that the
prerequisites for a brain death protocol are fulfilled, the
clinical brain death exam itself, and confirmatory laboratory
investigations if required. However, although brain death
protocols must be adhered to, it is important to know that
they vary widely in detail from country to country. For
example, a recent study found as many different protocols
as countries surveyed (n = 24). Thus, whereas 1h must pass
between the two clinical brain death examinations in Brazil,
the time interval in Luxembourg is 6 h. In Canada,
legislation requires only one physician to perform the
clinical examination, but at least four physicians are needed
in South Korea. Digital subtraction angiography is needed
in Denmark in certain situations, whereas in Japan EEG is
mandatory. Even within the same country, e.g., the USA,
guidelines and practices vary according to geography. Also,
while in most countries a patient is declared brain dead
based on the irreversible loss of activity of the entire brain
(“whole brain death™), the UK and India, by contrast, have
implemented the concept of brainstem death, i.e., evidence
of the irreversible loss of brainstem activity is sufficient.
This lecture highlights the variability of worldwide brain
death legislations, with the objective to provide the audience
with a thorough understanding of the pathophysiology of
the dying brain, and the knowledge of how to avoid common
pitfalls in the clinical brain death exam and the interpretation
of confirmatory laboratory tests.

Disclosure: Nothing to disclose.

FW12-2

Organ donation after cardiac death: The
role of the neurologist

R. Beer
Department of Neurology, Medical University of Innsbruck,
Innsbruck, Austria

Organ donation after the circulatory determination of death
(DCDD), previously known as “non-heart beating donation”
or “donation after cardiac death” (DCD) is an alternative
option in patients who do not meet formal brain death (BD)
criteria, and accounts for a growing percentage of deceased
organ donations. There are two broad categories of DCDD:
Uncontrolled DCDD refers to organ donation following
unsuccessful resuscitation. More frequently, this procedure
is done in a controlled DCDD (cDCDD) protocol following
the planned withdrawal of life-sustaining therapies (WLST).
There is strong consensus that the decision to organ
donation should be uncoupled from the decision to WLST
and never drive the process of determining a prognosis that
justifies the WLST. Here, the neurological expertise needed
in the cDCDD process will be highlighted, especially
emphasizing the role of the neurologist to evaluate the
prognosis of patients with devastating brain injuries, high
spinal cord injury, and terminal neurodegenerative disease
before any end-of-life decisions are made. Further, the
relationship between WLST, circulatory arrest and
permanent cessation of brain function will be discussed.
Moreover, the issues of proper palliative care to the donor
during WLST, the preservation of dignity of the dying
patient, as well as organ preservation measures will be
covered.

Disclosure: Ronny Beer is neurological consultant to the
Austrian National Office of Transplantation Affairs.
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Cellular mechanisms in the dying brain:
Scientific and ethical considerations

J. Dreier
Center for Stroke Research Berlin, Charité
Universitdtsmedizin Berlin, Berlin, Germany

To inform the definitions of cardiocirculatory death, brain
death and biological death, it is interesting to take a closer
look at the pathophysiology of the brain's dying process.
The time point at which the first neurons are irreversibly
damaged is termed the commitment point. When cerebral
circulation ceases completely, as after cardiac arrest without
resuscitation attempts, the commitment point is usually
reached 4-10 min after the onset of cardiocirculatory arrest.
Death is electrocorticographically characterized by the
negative ultraslow potential (NUP). The two most obvious
electrocorticographic changes that typically occur before
the NUP are depression of spontaneous activity and
spreading depolarization. Notably, the term spreading
depolarization describes toxic cellular changes that
eventually lead to cell death, but the depolarization is not a
marker of neuronal death per se, as it is reversible - up to a
point - with restoration of the physiological cellular
homeostasis. This means that resuscitation with complete
recovery of neurological functions is still possible even if
the spreading depolarization has already started. The typical
pattern recorded in the ICU after cardiocirculatory arrest is
a non-spreading activity depression followed a median of
80 seconds later by the appearance of a spreading
depolarization. The typical electrocorticographic pattern
during brain death development is impressively different
from this. It largely resembles the pattern also recorded
when the electrodes are placed directly over a just-
developing cerebral infarction. Characteristic here is a
cluster of spreading depolarizations that first causes
spreading and persistent activity depressions and eventually
shows the transition to NUP.

Disclosure: Nothing to disclose.
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EAN/WMS: The role of real-world
evidence data in therapeutic decisions.

FW13-1

Opportunities and challenges in using
real-word data to treat neuromuscular
disorders

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

Real-world data (RWD) is any data that is collected in the
clinical care, as opposed to data collected within a clinical
trial that are not representative of real-world care and
outcomes. The most important types of RWDs in healthcare
are: 1.) Clinical data from electronic health records and case
report forms (demographics, family history, comorbidities,
treatment history, outcomes). 2.) Patient-generated
data from patient-reported outcome surveys. 3.) Public
health data. 4.) Health economics data. RWD is aggregated
into real-world evidence (RWE) through robust analytics.
RWE is becoming critical to establish effectiveness, long-
term drug safety, quality of life, resource use, and to
determine the impact of a healthcare intervention on the
treatment pathway of local population. It can also determine
the effect that a healthcare intervention has on outcomes for
patients who may be excluded from randomized controlled
trials. The collection of RDWs is a new challenge for
clinicians. They have the be able to design protocols,
answering meaningful clinical questions. to define which
data elements can be collected and define and calculate
clinically relevant outcomes. In many cases EHRs might
not contain all of the data what we wish to have. In the new
era we need computable phenotypes, standardized data
schemes and data transfer protocols, interoperability with
proprietary health information systems. This presentation
will give you general insight how to prepare computable
phenotypes, standardized data schemes and data transfer
protocols which are supporting the implementation of the
data driven precision medicine.

Disclosure: Dr. Maria Judit Molnar has nothing to disclose.

FW13-2

How real word outcomes influence the
therapeutic decisions in muscle disorders.

V. Straub, A. Mayhew, R. Muni-Lofra, M. James

John Walton Muscular Dystrophy Research Centre,
Newcastle University and Newcastle Hospitals NHS
Foundation Trust, Newcastle upon Tyne, United Kingdom

A therapeutic decision generally should require
demonstration that it improves a clinical outcome or a
validated surrogate for such an outcome. Improving
survival, improving exercise capacity or function,
preventing hospitalization, or improving quality of life, are
all important treatment goals and have a direct impact on
patients and their family. Nevertheless, clinical outcome
assessments (COA) are not always feasible and healthcare
professionals often rely on patient reports to guide
management. For this reason and because COAs are
generally not performed in a home environment, patient
reported outcome measures (PROMs) and Real-World Data
(RWD) are emerging in use and value, and can complement
the evidence from randomised clinical trials, support
innovative study designs to inform therapeutic decisions.
Specifically, when combined with emerging technology and
wearable devices, which offer the means to achieve remote,
possibly continuous, longitudinal monitoring of a patient’s
physical activity. More importantly, Patient Generated Data
(PGD) can contribute to all traditionally defined COAs and
patient reports to improve the quality of clinical decision
making. PGD is creating new hopes for patients and their
families and is defined as “health-related information
created, recorded, or gathered by or from patients, family
members or other caregivers to help support and manage
disease state”. Challenges remain, as there are limited
PROMs that reflect patient experience or have been
properly constructed for the vast majority of rare diseases
and the real-world evidence on progression and the burden
of disease has not been collated and used to inform the base
parameters of therapeutic decisions.

Disclosure: I am or have been a chief/principal investigator
for trials sponsored by Biogen, Genethon, Sanofi Genzyme,
Sarepta Therapeutics, Novartis Gene Therapies, Roche and
a sub-investigator for many other commercial studies. |
received speaker honoraria from Sanofi Genzyme. | am or
have been on advisory boards for Astellas Gene Therapies,
Biogen, Edgewise Therapeutics, Kate Therapeutics, ML
Bio Solutions, Roche, Sanofi Genzyme, Sarepta
Therapeutics, Vertex and Wave Therapeutics. | have/had
research collaborations with Ultragenyx, Sarepta
Therapeutics and Sanofi Genzyme.
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How real world data guides SMA
management

A. Kostera-Pruszczyk
Department of Neurology, Medical University of Warsaw,
Warsaw, Poland

Spinal muscular atrophy (SMA) is a lower motor neuron
disease caused by mutations of SMN1 gene. Natural history
studies delineated SMAL1-4 types defined by the age of
onset of symptoms, maximal motor function achieved and
prognosis. SMAL is the most common genetic cause of
infantile mortality, while patients with SMA2-3 have
normal or near normal life expectancy, but present with
progressive, often severe muscle weakness. Improvement
of multidisciplinary care resulted in improved survival,
currently 30-50% of SMA patients in most populations are
adults. Since 2017 three disease modifying therapies
(DMTs): nusinersen, risdiplam and onasemnogene
abeparvovec were approved by EMA, all after clinical trials
conducted in pediatric or young-adults populations. There
is increasing need for real-world data (RWD) on long term
efficacy and safety of DMTs in SMA patients in patient’s
cohorts reflecting the whole age and severity spectrum.
Results of observational studies provide valuable evidence
of efficacy of DMTs in children and adults. Although most
dynamic improvement is seen in pediatric SMA, RWD
demonstrate improved function even in severe SMAL adult
patients. RWD demonstrates evolution of SMA phenotype
and need for revised standard of care in the DMTSs era.
Disclosure: Speaker honoraria, travel support and Advisory
Board Biogen, PTC, Novartis/Avexis, Roche, Pl in SMA
clinical trials (Roche), reasearch institutional support
(Biogen).
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The human functional connectome in
neurological diseases — relationship to
pathology and clinical progression

FW14-1

The human functional connectome in
neurodegenerative diseases

M. Filippi

IRCCS San Raffaele Scientific Institute & Vita-Salute San
Raffaele University, Milan, Italy

Magnetic resonance imaging (MRI) is playing an
increasingly important role in the study of neurodegenerative
diseases, delineating the structural and functional alterations
associated with these conditions. Network-based analysis of
structural and functional connections has provided a new
technique to study the brain. Graph theory provides a
powerful method to quantitatively describe the topological
organisation of brain connectivity. With such a framework,
the brain can be depicted as a set of nodes connected by
edges. Distinct modifications of network topological
organisation in the brain have been identified during normal
ageing, whereas disrupted functional and structural
connectivities have been associated with several
neurodegenerative disorders, including dementia,
Parkinson’s disease and amyotrophic lateral sclerosis.
These assessments are of special interest for their potential
to characterize the signature of each neurodegenerative
condition and aid both the diagnostic process and the
monitoring of disease progression. All these findings allow
us to investigate the different features of neurodegeneration.
This aspect will become crucial when disease-modifying
(personalized) therapies will be established.

Disclosure: M. Filippi Editor-in-Chief of the Journal of
Neurology and Associate Editor of Human Brain Mapping,
received compensation for consulting services and/or
speaking activities from Almiral, Alexion, Bayer, Biogen,
Celgene, Eli Lilly, Genzyme, Merck-Serono, Novartis,
Roche, Sanofi, Takeda, and Teva Pharmaceutical Industries,
and receives research support from Biogen ldec, Merck-
Serono, Novartis, Roche, Teva Pharmaceutical Industries,
Italian Ministry of Health, Fondazione Italiana Sclerosi
Multipla, and ARiISLA (Fondazione Italiana di Ricerca per
la SLA).

FW14-2
The human functional connectome in
epilepsy
J.S. Duncan

Epilepsy Department, National Hospital for Neurology and
Neurosurgery, Queen Square, London, United Kingdom

Structural connectivity is an essential counterpart of
functional connectivity underpinning and forming the
anatomical basis of functional connectivity, derived from
diffusion measures in white matter and grey matter atrophy.
EEG patterns and resting state fMRI (rsfMRI) networks are
complementary expressions of cerebral activity. Ictally,
rapid spread of gamma power, correlated with resting-state
functional connectivity suggests that physiological
pathways act as pathways of seizure spread. Structural
network dysfunction and abnormal brain wide
communication contribute to cognitive difficulties in focal
epilepsy. In temporal lobe epilepsy (TLE) with impaired
memory, there was concordance between activations,
topographic gradients and performance. In left TLE there
was impairment of task-positive language networks. Right
TLE showed altered connectivity for default mode network
cortical regions. Naming involves the dominant posterobasal
temporal lobe. Weaker functional connectivity between this
and bilateral anterior temporal lobe, precentral gyrus and
lingual gyrus during auditory naming, and to occipital
cortex and right fusiform gyrus during picture naming was
accompanied by decreased neurite dispersion and higher
free water fraction of white matter tracts. TLE was
associated with impaired coupling of functional and
structural metrics, with more severe disturbance in left TLE.
Abnormalities of intrinsic local connectivity is associated
with seizure onset zone abnormal in focal epilepsy. In
individuals with TLE who had FBTCS, there was greater
task-related thalamo-temporal and thalamo-motor
connectivity. In these patients there was also alterations of
the structural network that may serve as an underlying
structural basis or consequence of the greater seizure spread
observed in FBTCS.

Disclosure: Nothing to disclose.

FW14-3

The human functional connectome in
brain tumours

H. Duffau
Montpellier University Medical Center, Neurosurgery,
Montpellier, France
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Treatment strategies for Multiple
Sclerosis: escalation, induction,
combination

FW15-1

Escalation

F. Paul
Clinical Neuroimmunolgy, Charité Universititsmedizin
Berlin, Berlin, Germany

FW15-2

Induction

T. Ziemssen

Center of Clinical Neuroscience, Dep. of Neurology,
University Clinic Carl Gustav Carus Dresden, Dresden,
Germany

For the past 25 years, there has been an accelerating
inclusion of new immunomodulating drugs in
immunotherapy of multiple sclerosis (MS). Two different
therapeutic approaches are widely used in MS: escalation
and induction therapy. The concept of induction treatment
followed by long-term maintenance treatment or no
necessary treatment has attracted considerable attention.
This approach seems to be suitable for patients with
particularly aggressive disease, characterized by frequent
relapses with incomplete recovery and the accumulation of
focal lesions visible on magnetic resonance imaging. In
addition, MS immunotherapies may also be classified in a
different way, into treatments that are given continuously
(chronic treatments) and medications that are applied
intermittently (immune reconstitution therapies (IRT)). The
principle behind the latter is depletion of the immune
system that allows it to rebuild itself. Upon its reconstitution/
resetting, the immune system regains the ability to respond
to infections and survey the periphery for cancer. An IRT by
definition is given at short intermittent courses and not
continuously. IRT modalities were shown to induce long-
term remission of MS that, in some cases, is close to the
definition of a "cure. Haematopoietic stem cell
transplantation, cladribine and the monoclonal antibodies
alemtuzumab, rituximab and ocrelizumab are frequently
categorized as IRTs. The risks of adverse events related to
immune suppression (such as opportunistic infections and
secondary malignancies) with IRTs are lower and front-
loaded, whereas the common side effects of chronic
immunomodulation are higher and accumulate with time.
Disclosure: TZ received personal compensation from
Alexion, Biogen, Bayer, Celgene, Hexal, Merck, Novartis,
Roche, Sanofi, Teva, Viatris for the consulting and speaking
services. Ziemssen received additional financial support for
the research activities from Bayer, Biogen, Novartis, Teva,
Roche, Sanofi.
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FW15-3

Combination

R. Milo

Department of Neurology, Barzilai Medical Center,
Ashkelon, Faculty of Health Sciences, Ben-Gurion
University, Beer-Sheva, Israel

The multifaceted pathogenesis of multiple sclerosis (MS)
provides a multitude of targets for therapeutic interventions.
Current therapies for MS are only partially effective. One
potential strategy to increase treatment efficacy is the
combination of two or more drugs with complementary
mechanisms of action, which may result in additive or
synergistic therapeutic effects. Various immunomodulatory,
immunosuppressive, neuroprotective and regenerative
agents may be considered for combination treatment
regimens, which should be carefully tested in in-vitro
experiments, animal models and appropriately designed
clinical trials. Scientific rationale for combination therapy
(CT) has been established by showing additive suppressive
effects of glatiramer acetate and interferon beta on the
in-vitro proliferation and proinflammatory cytokine
secretion of T-cell lines specific for myelin basic protein.
Amelioration of  experimental autoimmune
encephalomyelitis was achieved with combination of
suboptimal doses of immunomodulators that were
ineffective when used alone. Several immune abnormalities
could be reversed in MS patients treated with various CTs,
but clinical trials yielded mixed results, highlighting the
complexity of CT in MS. Although no combination has
reached the sufficient level of evidence that would allow its
implementation in clinical practice so far, better
understanding of the pharmacological properties of existing
and new MS drugs and the rational development of new
drug combinations make this goal achievable. Appropriate
candidates for combination therapy should be carefully
selected and fully tested for efficacy, safety and tolerability
in well-designed controlled large clinical trials in order to
provide definite evidence for the role of specific drug
combinations in the treatment of MS.

Disclosure: Nothing to disclose.
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Models for treatable inherited rare
neurological diseases: from small
molecules to biotechnological products

FW16-1

Cerebrotendinous xanthomatosis as a
model of premature aging: early diagnosis
and treatment

A. Federico

Dept Medicine, Surgery and Neurosciences Medical School,

University of Siena, Siena, Italy

Cerebrotendinous xanthomatosis (CTX) is a rare
neurometabolic disorders with onset in early infancy,
usually with siarrhea, cataract, tendon xanthomas and adult
onset progressive neurologic dysfunction mainly
characterized by dementia, ataxia, spasticity, psychiatric
disturbancies, peripheral neuropathy, dystonia and
parkinsonism, secondary to a metabolic defect in bile acids,
with deficiency of chenodeoxycholic acid, and lipid
abnormalities, with accumulations of cholestanol in serum
and tissues in relationship to CYP27A1 gene mutation.
Chronic treatment with chenodeoxycholic acid results in
improvement of biochemical and clinical findings and when
started in neonatal periodi s able to prevent the severe
pathological changes. During the last 3 decades we have
followed more then 70 patients with this disorders and we
will report our data on the clinical and molecular
heterogeneity, the efficacy of treatment and some
speculations on what we learned by the scientific approach
to this model of neurodegeneration. We will report also the
data on a consensus article on the clinical approach of this
disorder and on treatment. Expert opinion on diagnosing,
treating and managing patients with cerebrotendinous
xanthomatosis (CTX): a modified Delphi study. Stelten
BML, et al and, Federico A.Orphanet J Rare Dis. 2021 Aug
6;16(1):353. The safety and effectiveness of
chenodeoxycholic acid treatment in patients with
cerebrotendinous xanthomatosis: two retrospective cohort
studies. Verrips A.and Federico A. Neurol Sci. 2020 Apr;
41(4):943-949 The role of dentate nuclei in human
oculomotor control: insights from cerebrotendinous
xanthomatosis Rosini F, Federico A, Rufa A. J Physiol.
2017 Jun 1; 595(11):3607-3620.

Disclosure: Research grant obtained by Ledyant, London.

FW16-2

New strategies in enzyme therapy for
neurometabolic diseases.

A. Toscano

University of Messina, Department of Clinical and

Experimental Medicine, Neurology and Neuromuscular
disorders Unit, Messina, Italy

FW16-3

Gene therapies for rare neurological
diseases

J. Burgunder
Swiss HD Center, Neurozentrum Siloah, Giimligen, Muri bei
Bern, Switzerland

Rare neurological disorders are individually not common,
however there are more than 7,000 of them. In the search
for therapies aimed at the most upstream disease course
modification, a number of generic approaches are emerging.
They include direct gene editing repair using advanced
molecular technologies, which are effective in cell and
animal models but not yet ready for human disorders.
However, replacement of mutated genes using viral vectors
with the normal gene has now reached a level to be used for
human disorders, including for example the easier
anatomically accessible retinal diseases and metabolic
disorders also affecting neurological function. Expression
of mutation genes can be modified in different ways, which
are now being developed as alternative to gene therapy in
the strict sense. Clinical trials are underway with several
strategies, including antisense oligonucleotides and
interfering RNA delivered in the cerebrospinal fluid or
directly in the brain. One advancing major effort is
continuously being devoted to Huntington’s disease and a
first trial with a large cohort has reached its completion. The
primary outcomes have not been reached and the drug
application has had to be halted since progression in the
treated group was more severe than after placebo. Many
lessons have been learned to inform further development in
the field. Furthermore, the gene expression modification
approach is also started to be applied at gene known to
modify the phenotype. Small molecules modifying gene
expression with similar aims are also under assessment, also
reaching clinical trial status.

Disclosure: Nothing to disclose.
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EAN/EFIC: Managing cluster
headache

FWA17-1

Recent improvements in cluster headache
pathophysiology
A. May

Dept. of Systems Neuroscience, University Clinic Hamburg,
Hamburg, Germany

In recent years the understanding of the central and
peripheral mechanisms playing a part in the pathobiology of
cluster headache has increased substantially. The question
whether a genetic alteration may be causal to the disorder
arose when epidemiological studies revealed a certain
familial clustering. First-degree relatives of cluster headache
patients have an 18 times higher risk of developing the same
disorder than the general population while the risk for
second degree relatives ranges is between one and three
times higher 3-7. Current evidence lists three key structures
which need to interact for successful attack sequencing: An
abnormal activation of the trigeminovascular system, the
activation  of  parasympathetic  nerve  fibers
(trigeminoautonomic reflex) and the hypothalamus 9. From
a mechanistic point of view the role of the hypothalamus in
cluster headache goes far beyond the simple transmission
and modulation of nociceptive information on its way to
cortical structures that process pain 10. Recently, the
parasympathetic system came to the fore, based on the
observation that functionally blocking the SPG ganglion
stops cluster headache attacks and may even have a
preventative effect. This lecture will focus on the
pathophysiological basis of the TAC focussing on cluster
headache and will delineate the central and peripheral
aspects of this puzzle.

Disclosure: Arne May is Editor-in-Chief of Cephalalgia,
nothing else to disclose.
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FW17-2

Pharmacological management of cluster
headache

R. Jensen
Danish Headache Center, Rigshopitalet-Glostrup, University
of Copenhagen, Copenhagen, Denmark

Cluster headache is a relatively rare headache compared to
migraine and tension-type headache but represent a fairly
frequent neurological disorder. Due to the excruciating pain
attacks and the lack of effective treatment it represents a
major burden on the society and on patient’s life.
Objectives: To present the newest therapy and
recommendations for the treatment of cluster headache.
Methods: The databases PubMed (Medline), Science
Citation Index, and the Cochrane Library were screened for
studies on the effectiveness for cluster headache. Likewise,
clinical.trials.gov were also searched. Recommendations
are based on controlled trials, but also on some case-studies
and case-series.

Results: With regards to acute treatment only nasal and
subcutaneous triptans and/or oxygen have documented
effect and here the episodic patients are more likely to
respond than the chronic patients. As transitional treatment
only steroids have an effect but are hampered by side
effects. For prevention the drug of choice is still Verapamil
and/or lithium but here the responder-rates are limited. The
CGRP antibodies, that are very effective and well tolerated
in migraine, have only proven some efficacy in the episodic
but not in the chronic cluster headache. However, there are
ongoing studies on this topic. Despite acute therapy is more
effective in the episodic than in the chronic subforms, there
is a significant lack of better acute and especially preventive
therapies. Cluster headache represent significant disability
and very high socioeconomic burden so more specific and
effective therapies are urgently needed. The existing and
emerging therapies will be reviewed and debated.
Disclosure: RHJ has given lectures for Allergan, Teva,
Novartis, EliLilly and Lundbeck. At present RHJ is principal
investigator for clinical trials conducted by EliLilly and
Lundbeck.

FW17-3

Neuromodulation for cluster headache
treatment

M. Matharu
Department of Molecular Neuroscience, University College
London, London, United Kingdom
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Getting evidence into practice: The use
of "big data" in neuroepidemiology

FW18-1

Reliability of administrative databases for
neuroepidemiology research

D. Bereczki
Department of Neurology, Semmelweis University, Budapest,
Hungary

Healthcare administrative data are collected mainly with
reimbursement purposes by financing agencies, however
such databases are rich sources for neuroepidemiological
research as well. In countries with a single payer health
insurance system the population of the whole country is
covered in such databases for years or decades, providing
the option for nation-wide follow-up studies. The legal
system of several countries allows the use of such databases
for research after central anonymization, thus complying
with the general data protection regulations (GDPR). If a
permanent identification code is assigned to each person in
the anonymization process, then follow-up and information
on medication use are possible to obtain via data linkage.
The completeness of case identification can be increased if
not only the main diagnosis used for reimbursement in the
diagnosis related group (DRG) system is considered, but all
diagnoses of a single hospital case (e.g. associating diseases,
complications, cause of death) are also recorded in the
database. Hospital data may be combined with data from
outpatient services using data linkage. During data analysis
in epidemiological studies, strategies of disease specific
case certification should be developed to decrease the rate
of false positive cases. The method of case certification
should apply a disease-specific approach with a predefined
set of criteria in the database and also include a validation
process in a smaller set of patients. The thoroughness of the
administrative database and the lack of option for direct
patient contact are the major limitations in epidemiological
studies based on healthcare administrative data.
Disclosure: The authors have no conflicts of interst
regarding the content of this abstract.

FW18-2

Estimation of occurrences and
consequences of neurological diseases
estimated by traditional epidemiological
studies and by analyses of "big data"

P. Jennum

Department of Clinical Neurophysiology, Copenhagen
University Hospital - Rigshospitalet Danish Center for Sleep
Medicine, Copenhagen, Denmark

Determining the frequencies of neurological diseases,
associations, causes, comorbidities, consequences,
significance of associations and outcomes is central to
disease understanding and significance of the diseases.
Local and national registers are central to determining this.
The use of these depends on data completeness, coverage,
and the possibility of linking other data information,
including registers covering medicine, morbidity, mortality,
quality, education, and social factors. Here are examples of
major neurological diseases including epilepsy, sclerosis,
neurodegenerative diseases, and stroke with the possibility
of determining the significance of the diseases for morbidity,
mortality, and social factors. Further examples of the
importance of treatment are given.

Disclosure: Nothing to disclose.

FW18-3

The value of big data projects in
organising national neurological services

J. Korv
Department of Neurology and Neurosurgery, University of
Tartu, Tartu, Estonia

“Big Data” is a tool to gather information from different
databases and processes, allowing users to manage large
amounts of data. There are various sources of medical big
data, such as administrative claim record, clinical registries,
electronic health records, imaging database, biomarker data,
financial data, etc. These data are nowadays mostly in
digital form and can be integrated. The combined effect of
technological advances and healthcare systems change
(electronic recording of patient data) facilitate research with
big data projects. The value of big data projects in
neurological services is more accurate diagnoses,
personalized treatment, monitoring of patients, preventive
medicine, better quality of medical services and patient
outcome, estimation of trends, and the ability to reduce
costs. There are challenges to handle a large amount of
information and use it to make data-driven decisions. “Big
data” approaches can use routinely collected clinical data
(all consecutive health care records should be collected) or
can be mined to answer novel questions. However, “Big
data” does not necessarily mean better data because they are
reliant on the original data and study design.

Disclosure: Nothing to disclose.
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The present and the future of
ultrasound and electrophysiological
examinations in neuromuscular motor
neurone disorders

FW19-1

Are EMG and ENG still useful in the
myopathic pathology definition?
C. Crone

Neurophysiology, Copenhagen University Hospital,
Copenhagen, Denmark

Patients with one neuromuscular disease may present with
a clinical picture that ‘mimicks’ another. In that case EMG
and nerve conduction studies often play a pivotal role in
establishing the correct diagnosis. Three patients are
presented and their neurophysiological examinations
demonstrate that EMG can be indispensable in
distinguishing between myopathy/neuropathy/motor
neurone disease.

Disclosure: Nothing to disclose.

FW19-2

Are neurophysiology and nerve ultrasound
complimentary to diagnose peripheral
neuropathies?

S. Goedee

Department of Neurology and Neurosurgery, Brain center
UMC Utrecht, Utrecht, The Netherlands

Diagnosis of peripheral neuropathies is based on recognition
of compatible clinical features and selection of appropriate
ancillary investigative strategies. Electrodiagnosis has
traditionally been main directive of the diagnostic work-up
of patients with suspected peripheral neuropathies.
However, there are several important pitfalls and fallacies
that warrant caution for its use and appropriate interpretation.
Nerve ultrasound is an emerging diagnostic tool, that allows
non-invasive evaluation of nerve morphology at relatively
low cost and high efficiency. Low test burden, flexible field
of view and high sensitivity to detect relevant nerve
pathology are important benefits of nerve ultrasound,
effectively complementing electrophysiology by adding
important diagnostic information. Several revised and
updated consensus guidelines on peripheral neuropathies
already include nerve ultrasound as important add-on
strategy. We will address the basics of using
electrophysiology and nerve ultrasound in diagnosis of
peripheral neuropathies, including appropriate interpretation
and show how these techniques can complement each other.
Disclosure: | have received research grants from Prinses
Beatrix Spierfonds and travel grant and speaker fee from
Shire Baxalta in past.
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FW19_3

Muscle ultrasound in neuromuscular
disorders: utility and limits?

O. Musumeci
Department of Clinical and experimental Medicine,
University of Messina, Messina, Italy

Muscle disorders (MD) are a heterogeneous group of
disorders where muscle damage can variable determine fat
replacement, fibrosis or inflammation. Muscle replacement
may be manifested by an increase in echogenicity. Muscle
US has a potential role for screening and diagnostic
purposes in suspected neuromuscular disease but so far few
studies have been evaluated its application. Until now, MRI
is the most used technique for muscle imaging. Recently the
use of muscle US have been considered because of some
advantages of this technique, it is a non-invasive technique
that can be performed repeatedly and in clinical setting in
particular in children. Some studies have explored its
application in inflammatory myopathies as inclusion body
myositis (IBM). US have been used also to test respiratory
muscles and in particular diaphragm function. Considering
neuromuscular disorders diaphragm ultrasound (DUS) was
used to evaluate diaphragm muscle weakness in amyotrophic
lateral sclerosis (ASL) or Duchenne muscular dystrophy
(DMD). A recent study evaluated the correlation between
diaphragm thickness and mobility assessed by DUS with
respiratory function in patients with Pompe disease. DUS
provides an alternative useful and risk-free tool to supply
clinical assessment of respiratory muscle weakness in these
patients. The few studies on MD exploring this tool
demonstrated that it is a non-invasive imaging technique
that could be used as supportive diagnostic measure but
some limitations have emerged regarding reliability and
sensitivity.

Disclosure: Nothing to disclose.
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Topical Symposia

Tuesday, June 27 2022
Myasthenia gravis: What is our current
knowledge on diagnostics and therapy

SYMPTOPO03-1

The clinical presentation and state-of-the
art diagnostics in myasthenia gravis

A. Evoli

Department of Ageing, neurosciences, head-neck and
orthopaedics sciences, Institute of Neurologia, University
Cattolica del Sacro Cuore, Rome, Italy

SYMPTOPO03-2

Current international treatment standards
in myasthenia gravis

K. Claeys
Department of Neurology, University Hospitals Leuven,
Leuven, Belgium

SYMPTOPO03-3

Modern approaches and clinical trial data
for the treatment of myasthenia gravis

A. Meisel
Department of Neurology, Universitdtsklinikum Charité
Berlin, Berlin, Germany

© 2022 EAN
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Oral Presentations

Saturday, June 25, 2022
Neuro-oncology 1

OPR-001

Patient and carer involvement in the
formulation of the clinical questions: the
Guideline on Palliative Care (PC) in Adults

with Glioma

S. Veronese 1, A. Solari 2, E. Bertocchi 3, B. Lissoni 4,

L. De Panfilis 5, G. Dalla Verde %, R. Ruda 8, A. Silvani 7,
R. Merli 8, A. Pace®

! Palliative care and research department, Fondazione
FARO, Turin, Italy, > Fondazione IRCCS Istituto Neurologico
Carlo Besta, Milano, Italy, 3 Palliative care unit — Azienda
USL - IRCCS di Reggio Emilia, Reggio Emilia, Italy, 4
Hospice and Palliative Care Unit, Niguarda Hospital, Milan,
Italy, 3 Bioethics Unit, Azienda USL - IRCCS di Reggio
Emilia, Reggio Emilia, Italy, ° Department of Neuro-
oncology, City of Health and Science and University of
Turin, Turin, Italy, 7 Unit of Neuro-Oncology, Fondazione
IRCCS Istituto Neurologico Carlo Besta Milan, Milan, Italy
8 Unit of Neurosurgery, Papa Giovanni XXXIII hospital,
Bergamo, Italy, * Neuro-Oncology Unit, IRCCS-Regina
Elena National Cancer Institute, Rome, Italy

Background and aims: In 2017, the European Association
for Neuro-Oncology (EANO) published the guideline for
palliative care (PC) in adults with glioma. The Italian
Society of Neurology (SIN), the Italian Association for
Neuro-Oncology (AINO), and the Italian Society for
Palliative Care (SICP) joined forces to update and adapt
these guidelines to the Italian context; and (herein presented)
to involve patients and carers in the formulation of the
clinical questions.

Methods: Semi-structured interviews with glioma patients
and focus group meetings (FGMs) with family carers of
deceased patients. Participants rated the importance of 10
pre-specified intervention topics produced by the guideline
panel, shared their experience, and suggested additional
topics. Interviews and FGMs were audio-recorded,
transcribed, coded and analysed (framework and content
analysis).

Results: We held 20 interviews and five FGMs (28 carers).
Both groups considered communication and psychological
support as the most important topics, and reported difficulties
in dealing with behavior and personality changes. Patients
emphasized the impact of focal neurological and cognitive
deficits. Carers focused on the preservation of functioning via
rehabilitation and social support. Both affirmed the
importance of a dedicated health care path and patient’s
involvement in the decision-making process.

Conclusion: Interviews and FGMs were well informative
but emotionally demanding. Participants confirmed the
importance of the 10 intervention topics, with no additional
issues identified. Our findings strengthen the importance of
a comprehensive care approach, and of addressing the needs
of both parties (patients and family carers).

Disclosure: Nothing to disclose.
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MRI response assessment in glioblastoma
patients treated with dendritic cell-based
immunotherapy
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Background and aims: In this post-hoc analysis we
compared response assessment criteria (MacDonald,
RANO, Vol-RANO, mRANO, Vol-mRANO, iRANO) in
newly diagnosed glioblastoma (GB) patients treated with
tumor lysate-charged autologous dendritic cells (Audencel)
and determined the differences in prediction of progression
free survival (PFS) and overall survival (OS).
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Methods: 76 patients with newly diagnosed GB enrolled in
a multicenter phase Il trial receiving standard of care (SOC,
n=40) or SOC + Audencel vaccine (n=36) were included.
MRI scans were evaluated using MacDonald, RANO,
mRANO and iRANO criteria. Tumor volumes (T1 contrast
enhancing as well as T2/FLAIR volumes) were calculated
by semiautomatic segmentation. To detect differences in
PFS among the assessment criteria Kruskal-Wallis-test, for
correlation analysis Spearman test were used.

Results: There was a significant difference in median PFS
between mRANO (8.6 months) and Vol-mRANO (8.6
months) compared to MacDonald (4.0 months), RANO (4.2
months) and Vol-RANO (5.4 months). For the vaccination
arm, median PFS by iRANO was 6.2 months. There was no
difference in PFS between SOC and SOC + Audencel using
these various response criteria. The best correlation between
PFS/OS was detected for mRANO (r=0.65) and Vol-
mRANO (r=0.69, each p<0.001). 16/76 patients developed
a pure T2/FLAIR progressing disease, 4/36 patients treated
with Audencel developed pseudoprogression.
Conclusion: When comparing different response
assessment criteria in GB patients treated with dendritic
cell-based immunotherapy, best correlation between PFS
and OS was observed for mMRANO and Vol-mRANO.
iIRANO was not superior for predicting OS in patients
treated with Audencel.

Disclosure: Nothing to disclose.
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Background and aims: The Austrian ABTR-SANO
Glioblastoma Registry is the first population-based
assessment of patterns of care for patients with Glioblastoma
across Austrian healthcare institutions. The primary aim is
to assess the real world effectiveness of administered
therapies.

Methods: Clinical data are collected via a common web-
based IT platform “ABTR-SANO Net” since 2014. The
database and the ongoing evaluation of clinical parameters,
as well as interims analysis are provided in cooperation with
a review board. First Outcome analysis, including patients
from 2014-2020, was performed at the end of 2021.
Results: 11 centers across Austria are involved, and the data
of 1,416 patients (m/f ratio: 1.35, median age: 66 years)
were recently analyzed in detail. Age, extent of resection, as
well as ECOG was associated with improved survival.
Methylated MGMT Status also showed a moderate survival
benefit. Patients with re-resection and re-radiation also
exhibited improved survival, which however may be
attributed to a selection bias. Second line treatment manly
comprised of antiangiogenic treatment, followed by
alkylated agents, re-radiation and re-surgery. Median
overall survival of all patients was 344 days and clearly age
dependent (best for <50 years, worse for >80 years)
Conclusion: This is the first population based outcome
analysis of Glioblastoma in Austria. Results regarding
prognostic markers and outcome are mostly comparable
with international data. Robust population based data are
important in order to monitor quality of health care, and to
match the data with results from clinical studies.
Disclosure: Nothing to disclose.
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Brain Tumour-Related Epilepsy: Impact of
Grading and Treatments in a Cohort of
Molecularly Defined Lower-Grade Gliomas
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Background and aims: Brain-tumour related epilepsy is
associated with lower-grade gliomas (LGGs) in up to
70-90% of cases. Our study aims to identify which factors
are related to seizure control in a large cohort of grade 2 and
3 LGGs patients.

Methods: We retrospectively collected clinical data of
LGGs patients with history of BTRE. We retained
information about seizure-freedom after surgery, adjuvant
treatments, and at recurrence.

Results: 280 patients with LGGs diagnosed between 1988
and 2021 were included. Oligodendrogliomas IDH-mutant
1p19g-codeleted, astrocytomas IDH-mutant and IDH-
wildtype were 106 (54.9%), 40 (20.7%), and 47 (24.4%),
respectively. Grade 2 and 3 tumours were 199 (71.1%) and
81 (28.9%). Gross-total resection (GTR) accounted for 117
(41.8%) cases. In a multivariable model, seizure-freedom
after surgery was positively related to age >40 years (OR
2,173, p=0.012) and GTR (OR 2,006, p=0.022), and
negatively related to temporal lobe location (OR 0.440,
p=0.007) and grade 2 histology (OR 0.271, p<0.001).
Similarly, grade 2 histology and temporal lobe location
were negative predictors of seizure-freedom after adjuvant
treatments (OR 0.169, p<0.001, and OR 0.353, p=0.006,
respectively). FLAIR response to adjuvant treatments
(complete/partial vs stable disease/progression) was
associated with seizure-freedom (84.2% vs 59.4%, p=0.040)
regardless of tumour grade. Seizures were a symptom at
recurrence in 134 (59.6%) patients. Previous RT
significantly reduced the risk of seizures at recurrence (OR
0.343, p=0.010).

Conclusion: These data suggest that grade 2 histology
increases the risk of seizure persistence after treatment
among LGGs. Conversely, GTR and RT are associated with
seizure control regardless of tumour grade.

Disclosure: | have no disclosures.
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Cognitive neurology/neuropsychology

OPR-006

Unravelling neural correlates of empathy
deficits along Alzheimer’s Disease
continuum
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Background and aims: Empathy is the ability to understand
(cognitive empathy) and to feel (affective empathy) what
others feel. We aimed to assess empathy deficit and neuronal
correlates along Alzheimer’s Disease (AD) continuum:
from Subjective Cognitive Decline (SCD), to Mild
Cognitive Impairment (MCI) and to dementia.

Methods: 24 SCD, 41 MCI and 46 AD patients were
included. Informer-rated Interpersonal Reactivity Index was
used to explore cognitive (Perspective Taking-PT, Fantasy-
FT) and affective (Empathic Concern-EC, Personal Distress-
PD) empathy, before (T0) and after (T1) cognitive symptoms’
onset. Cerebral FDG-PET SPM analysis was used to explore
neural correlates underlying empathy deficits.

Results: PD-T1 score were higher in AD compared to MCI
and to SCD (p=0.001). A positive correlation was found
between PT-T1 and hmetabolic disfunction of right middle
gyrus (MFG) in MCI and AD. In AD group, a positive
correlation between PT-T1 and insula and superior temporal
gyrus (STG) metabolism was detected. PD-T1 was
negatively correlated with superior parietal lobule
metabolism in MCI, and with STG metabolism in AD.

Current empathy assessed by Interpersonal Reactivity Index (IRI) in
Subjective Cognitive Decline (SCD), Mild Cognitive Impairment
(MCI) and Alzheimer’s Disease (AD). *p<0.05; **p<0.01.

Positive correlation between cognitive empathy assessed by PT-T1 IRI
subscale and brain metabolism in MCI and AD patients at 18F-FDG-
PET SPM analysis. Colour grading: Cyan= MCI, Violet=AD,
Yellow=MCI & AD.

Negative correlation between emotional contagion assessed by PD-T1
IRI subscale and brain metabolism in MCI and AD patients at
18F-FDG-PET SPM analysis. Colour grading: Cyan= MCI, Violet=
AD, Yellow=MCI & AD.

Conclusion: Impairment of cognitive empathy starts at
MCI stage, while increase of PD starts from preclinical
phases. Our study suggests the presence of a continuum,
with a progressive involvement of structures involved in
cognitive empathy starting from prodromal stage of AD.
Heightened emotional contagion is probably related to
derangement of mirror neurons systems in parietal regions
in prodromal stage, and to impairment of temporal emotion
inhibition system in dementia. Further studies are needed to
clarify if empathy deficits might be a predictive feature of a
cognitive decline driven by AD.

Disclosure: The authors have nothing to disclose.
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speed of information processing in
multiple sclerosis
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Background and aims: The contribution of hippocampal
atrophy to cognitive impairment has been widely described
in multiple sclerosis (MS). However, less is known about
measures of microstructural damage, which could provide
further insights on mechanisms of cognitive dysfunction.
Aim of this study was to investigate the association between
hippocampal microstructural integrity and information
processing speed deficit (IPS) in MS.

Methods: 50 healthy controls (HC) and 117 MS patients
underwent 3.0T MRI. Global and subregional hippocampal
volumes were assessed with the cross-sectional pipeline of
Freesurfer 6.0. Measures of microstructural integrity were
obtained using diffusion tensor imaging (i.e, fractional
anisotropy [FA], mean diffusivity [MD]) and neurite
orientation dispersion and density imaging (NODDI, i.e,
neurite density index, orientation dispersion index [ODI]).
Symbol Digit Modalities Test (SDMT) was administered to
assess IPS, and z-scores were calculated according to
normative data. Age- and sex-adjusted linear models were
used for between-group comparisons. In MS patients,
hierarchical linear regression analysis was run to identify
predictors of SDMT z-scores among clinical and MRI
variables.

Results: Compared to HC, MS patients showed atrophy of
the fimbria (p<0.001) as well as reduced FA and increased
MD and ODI compared of the whole hippocampus
(p<=0.004). Older age (delta R-square=0.189; p<0.001),
higher T2-lesion volume (delta R-square=0.055; p=0.009)
and higher MD of the fimbria (delta R-square=0.051;
p=0.010) were selected as significant predictors of slower
IPS measured with SDMT (adjusted R-square=0.273).
Conclusion: The integrity of the fimbria appears to be a
critical anatomical correlate of information processing
speed performance in MS.

Disclosure: Nothing to disclose.
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secondary progressive MS:

a multiparametric structural and
functional MRI study

D. Mistri 1, L. Cacciaguerra 2, P. Valsasina !, E. Pagani 1,
M. Filippi 3, M. Rocca 3

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

2 Neuroimaging Research Unit, Division of Neuroscience,
IRCCS San Raffaele Scientific Institute, and Vita-Salute San
Raffaele University, Milan, Italy, 3 Neuroimaging Research
Unit, Division of Neuroscience, and Neurology Unit, IRCCS
San Raffaele Scientific Institute, and Vita-Salute San
Raffaele University, Milan, Italy

Background and aims: Few cross-sectional studies have
been focused on identifying patterns of cognitive
impairment in progressive multiple sclerosis (MS) and
possible differences between primary progressive (PP) and
secondary progressive (SP) MS remain to be determined.
Aim of this study was to investigate the contribution of
structural and functional MRI abnormalities in explaining
cognitive dysfunction in PPMS and SPMS.

Methods: Brain dual-echo, diffusion tensor, 3D
T1-weighted, and resting-state (RS) MRI scans were
acquired from 183 MS patients (60 PPMS and 123 SPMS)
and 75 healthy controls. Cognitive assessment included the
Brief Repeatable Battery of Neuropsychological tests; for
all cognitive tests z-scores were calculated and used to
derive a measure of global cognition (BRB-N z).
Hierarchical linear regression analysis was run to assess the
association of BRB-N z with clinical and MRI variables.
Results: Compared to PPMS, SPMS showed decreased
fractional anisotropy (FA) (p=0.012) in the fornix, and
lower RS functional connectivity within the basal ganglia
network (p=0.005). No differences between PPMS and
SPMS were found in mean BRB-N z (-1.0 and -1.1
respectively; p=0.46). In PPMS patients, decreased FA of
the medial lemniscus (AR2=0.107; p=0.011) and lower
normalized gray matter volume (AR2=0.287; p<0.001)
were associated with lower BRB-N z (adjusted-R2= 0.364).
In SPMS, decreased FA of the fornix (AR2=0.345; p<0.001)
and lower normalized white matter volume (AR2=0.045;
p=0.034) were associated with worse cognitive status
(adjusted-R2=0.371).

Conclusion: PPMS and SPMS showed similar patterns and
degree of cognitive impairment. However, different
structural substrates contribute to explain cognitive
dysfunction in these clinical phenotypes of MS.
Disclosure: Nothing to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



51 Oral Presentations

OPR-009
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explain clinical features in multiple
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Background and aims: In multiple sclerosis (MS),
clinically-relevant gray matter (GM) atrophy progresses in
a non-random manner, possibly due to the preferential
involvement of specific neurotransmitter networks.
However, the associations among regional GM atrophy,
neurotransmitter distribution and MS clinical manifestations
still need to be fully explored.

Methods: Brain 3.0 T MRI scans were acquired from 286
patients with MS (PwMS) and 172 healthy controls (HC).
Regional GM volume differences, the cross-correlations
between regional GM atrophy and nuclear imaging-derived
neurotransmitter maps and their associations with clinical
disability, cognitive impairment, fatigue and depression
were investigated using voxel-based morphometry and
Juspace toolbox.

Results: Compared to HC, PwMS showed a widespread
pattern of cortico-subcortical GM atrophy that was spatially
correlated with serotonergic, dopaminergic, opioid,
noradrenergic, cholinergic and glutamatergic maps
(p<0.003). Cognitively-impaired vs cognitively-preserved
PwWMS had a widespread pattern of GM atrophy that was
spatially associated with serotonergic, dopaminergic,
opioid, noradrenergic, cholinergic and glutamatergic maps
(p<0.04). Compared to mildly-disabled PwMS, those
reaching Expanded Disability Status Scale>3.0 had
significant atrophy of deep GM, fronto-temporal and
cingulate cortices, hippocampi and cerebellum, which were
associated with serotonergic, dopaminergic, and cholinergic
maps (p<0.02). Compared to non-fatigued PwMS, those
with fatigue had significant atrophy of fronto-temporo-
parietal and cingulate cortices, hippocampi and cerebellum,
which were associated with the serotonergic, dopaminergic,
opiod and glutamatergic maps (p<0.03). No significant GM
volume differences and associations with neurotransmitter
maps were found according to depression.

Conclusion: GM atrophy in regions belonging to specific
neurotransmitter systems may contribute to explain part of
MS clinical manifestations, including locomotor disability,
cognitive impairment and fatigue.

Disclosure: Nothing to disclose.
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Background and aims: Early-life enriching experiences
may influence frontal lobe maturation and may preserve
executive function (EF) integrity in multiple sclerosis (MS).
In this study, we investigated the interaction between
cognitive reserve, frontal gray matter (GM) atrophy and
white matter (WM) tract microstructural abnormalities and
their associations with EF in MS patients.

Methods: Frontal GM volumes, lesional volume, fractional
anisotropy, mean diffusivity, intracellular volume fraction
and orientation dispersion index of frontal WM tracts were
quantified in 93 MS patients and 27 matched healthy
controls (HC). Cognitive reserve index (CRI), Wisconsin
Card Sorting Test (WCST) and Word List Generation
(WLG) of the Rao’s battery were assessed. Interaction of
structural MRI measures and CRI on cognitive performance
were explored.

Results: MS patients vs HC showed significant diffuse
frontal GM atrophy and WM tract microstructural
abnormalities (p<0.046) and worse performances in
categories and total errors of WCST and WLG (p<0.034).
In MS, higher CRI was correlated with better WLG
performance, WCST-categories, frontal gyri volumes and
diffusivity measures of frontal WM tracts (r from -0.212 to
0.455; p<0.046). The combination of demographic, clinical
and measures of frontal lobe structural damage significantly
explained EF (WLG: R2=0.44; p=0.022; WCST categories:
R2=0.33; p=0.010). Higher CRI explained a further portion
of variance in WLG (WLG: R2=0.50; p=0.002; AR2=0.07;
p=0.003).

Conclusion: In MS, CRI is associated with higher frontal
GM volumes and higher frontal WM tract microstructural
integrity. CRI may contribute to preserve semantic verbal
fluency and cognitive flexibility, possibly moderating the
effect of frontal lobe structural damage on cognitive
performance.

Disclosure: Nothing to disclose.
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Functional Cognitive Disorder is a
multisystem condition affecting reaction
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Background and aims: We hypothesised that FCD is
characterised by heightened subjective mental effort,
exhausted attentional reserve and metacognitive failure.
Methods: Stroop colour-word task in which attentional
demand was varied by task difficulty (congruent/
incongruent cues) and the presence of an auditory stimulus
(passive/active listening to oddball-type paradigm). We
measured subjective mental effort, objective performance,
metacognition and EEG-based biomarkers of mental
workload (including P300 suppression).

Results: We tested 19 patients with FCD and 23 healthy
controls. FCD patients reported higher levels of depression,
anxiety, fatigue, pain, sleep disruption, dissociation and
obsessiveness. FCD was associated with slower reaction
times; however the Stroop effect was similar in both groups.
FCD patients reported greater mental workload and poorer
self-rated performance when performing the congruent
Stroop task in noisy conditions. However, accuracy did not
differ between groups in any condition, suggesting that
FCD patients are more prone to metacognitive error.
Biomarkers of mental workload were similar in both groups,
regardless of task difficulty.

Conclusion: In our sample, FCD was characterised by
altered mood, somatic complaints, dissociation, and
obsessiveness, suggesting syndromic overlap with mood
disorders, chronic fatigue and pain. FCD was associated
with metacognitive failure in that patients reported high
subjective mental effort and poor self-reported performance
but were just as accurate as controls. However, FCD patients
were slower than controls, providing some objective support
for the subjective “brain fog” commonly reported in this
condition. We found no evidence of changes in EEG
biomarkers of mental workload.

Disclosure: Nothing to disclose.
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Cerebrovascular diseases: Acute stroke
management
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Background and aims: Platelet and fibrin-rich composition
of retrieved thrombi in patients with acute ischemic stroke
(AIS) are associated with the absence of susceptibility
vessel sign (SVS) on MRI and the presence of active
malignancy. This study analyzed the direct association
between SVS status and the presence of active malignancy
in AIS patients that underwent mechanical thrombectomy
(MT).

Methods: Single-centered, retrospective and cross-
sectional study including consecutive patients with
admission MRI treated for AIS with MT between January
2010 and December 2018. SVS status was evaluated on
susceptibility weighted imaging (SWI). Adjusted OR (aOR)
were calculated to determine the association between the
absence of SVS and active and occult malignancy presence.
The performance of predictive models with and without
SVS status were assessed by calculating the areas under the
Receiver Operating Characteristics curve (auROC).
Results: Of the 577 AIS patients with assessable SVS
status, 40 (6.9%) had a documented active malignancy and
72 patients (12.5%) showed no SVS. The absence of SVS
was strongly associated with active malignancy (aOR 4.85,
95% CI 1.94-12.11) and occult malignancy alone (aOR
11.42, 95% CIl 2.36-55.20). The auROC of predictive
models, including demographics and common malignancy-
biomarkers, decreased from 0.85 to 0.82 when SVS status
was excluded (Figure, p=0.07).

Figure — Comparison of predictive models for active malignancy with
and without SVS status.

Conclusion: The absence of SVS on baseline MRI is
associated with the presence of active and occult malignancy
in patients with AIS eligible for MT. Considering SVS
status may increase the chances of detecting paraneoplastic
coagulation disorders and occult malignancy in patients
with AIS.

Disclosure: Nothing to disclose.
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and Oncology, Lausanne University Hospital and University
of Lausanne, Switzerland, 3 1st Department of Internal
Medicine, University of loannina, Medical School, loannina,
Greece, * Service of Clinical Pharmacology, Lausanne
University Hospital and University of Lausanne, Switzerland,
3 Feil Brain and Mind Research Institute and Department of
Neurology, Weill Cornell Medicine, New York, NY, United
States of America

Background and aims: Acute ischemic stroke (AIS) and
cancer are important causes of disability and death. We
aimed to estimate the rate of active cancer (AC) in a large
cohort of consecutive AIS patients, and to assess
demographics, risk factors, mechanisms, and long-term
outcomes when compared with never-cancer (NC) AIS
patients.

Methods: We retrospectively analyzed data from ASTRAL
(Acute-STroke-Registry-and-Analysis-of-Lausanne)
between 01/2003-10/2021. We defined AC according to the
standard definition (Khorana, J.Thromb.Haemost, 2018)
and included newly-diagnosed cancer within 12 months
after the index stroke in the AC group. We performed
univariate analysis comparing both groups regarding
patients’ characteristics, stroke mechanisms, and long-term
functional outcomes. Other multivariate logistic regression
analyses are ongoing and will be presented at the congress.
Results: Among 5,917 AIS patients, 44.3% were women
and the median age was 73.8 years (IQR 21.3). We identified
396 (6.7%) AC patients and 5,521 (93.3%) NC patients.
Whereas stroke risk factors were mostly similar between
groups (Table), AC patients were more often men and
presented with higher pre-stroke modified Rankin Scale
scores. Compared to NC patients, AC patients had fewer
traditional stroke mechanisms and more multiple/rare
mechanisms [OR 7.3 (5.6-9.6)]. In unadjusted analyses, AC
patients had a higher rate of stroke recurrence within
3-months as well as increased disability and mortality.
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Variable Study cohort Active cancer  Nevercancer (NC)  OR(85% CI) p-
(N=5017) {AC) (N = 396) (N=5521) value
Age 738 (213) 74.3(16.7) 73.8(21.8) 0.039
Fomale sex 2623/5017(44.3%)  154/306 (38.9%) 246015521 (44.7%) 0.78 (064 0.024
mRS pre-stroke 0@ 1(2) 02) 13 (10.13;-)1.411 0.026
Vascular risk factors
Hypertension 16505916 (721%)  268/395(72.9%)  3078/5521 (72.1%) 104 (0.83-131) 071
Atrial fibrillation 1716/5800 (29%) 106/393 (27%)  1B10/5516 (20.2%) 09 (0.74-1.13)  0.35
Diabetes 112305811 (19%) 80/395(202%)  1043/5516 (18.8%) 109 (084-14) 051
Dyslipidaemia 4421/5005 (T4Q%)  274/393(B0.7%)  4147/5512 (75.2%) 076 (0.61-085)  0.015
Smoking 13895673 (237%) 105389 (27%)  1284/5484 (23.4%)  121(0.96-153)  0.16
Coronary disease 10085001 (186%)  70/301(202%)  1018/5510 (18.5%)  1.12(0.86-1.44) 041
Eject. fraction <35%  320/5917 (54%) 18/396 (4.5%) 302/5521 (5,5%) (051.34) 043

BMI 25(5) 24 (5) 25(8)
Stroke etiologies

0.95 (0.93-0.98) 0.008

Atherosclerosis BA3/5558 (15.2%) 49/370 (13.2%) 794/5188 (15.3%)  085(D.62-1.15 029

Cardioembolism 17145558 (30.8%)  86/370(23.3%)  1628/5188 (31.4%) 066 (0.52.085) <0.001

Lacunar 57615558 (104%) 264370 (74%) 552/5188 (10.6%) 064 (042-096)  0.028
Dissection 227/5558 (4.1%) 370 (0.61%) 224/5188 (43%)  0.1B(0.06-057)  <0.001
PFO-related 19175558 (3 4%) /370 (0.81%) 188/5188 (36%)  022(0.07-068)  0.004
Rare, including 325/5558 (5 8%) S4/3T0 (25.4%) 231/5188 (45%)  7.31(550-956)  <0.001
cancer-related
Multiple 36115558 (6.5%) 480370 (13%) 313/5188 (6%) 232(168-321)  <0.001
Embolic stroke of 78815558 (14.2%) 371370 (10%) 751/5188 (14.5%)  066(0.46-003)  0.017
undet. source
Undetermined, 53115558 (9.6%) 241370 (6.5%) 0564(0.42-098) 0,038
and/or incomplete SR
work-u
Recurrence 3 months 24475904 (3.1%) 44/394 (11.2%) 200/5510 (3.63%) 3.34(2.37-471) <0.001
Mortality 7 days 53715917 (9.1%) 42/396 (10.6%) 495/5521 (9%) 12(0.85-1.68) 027
Mortality 3 months 82015258 (15.8%)  110/350 (31.4%) 7184008 (14.6%) 267 (21-339)  <0.001
Mortality 12 months 117014380 (244%)  165/305(54.1%)  S05/4075(22.2%)  4.13(3.26-523)  <0.001
mMRS>2 at 3 months 214945028 194350 (554%) 19554908 (39.6%)  1.88(1.51-234)  <0.001
(40.9%3%)

Table 1 : Patient characteristics and results. Conlinuous and ardinal variables are expressed as medians
(with interquartile range, IQR}, and categorical variables as absclute counts (with percentage). Results from
the univariate analysis in the “AC" and 'NC" groups are reported as odds ratio (OR) and 85% confidence
interval (CI). "Mortality refers to mortality for all causes. PFO: patent foramen ovale; mRS (modified Rankin
Scale); BMI: Body Mass Index.

Conclusion: Among large contemporary cohort, 6.7% of
AIS patients had AC, they were more often men and had
worse pre-stroke function than NC patients. In addition, AC
patients had more atypical stroke mechanisms, a higher rate
of stroke recurrence, and increased long-term disability and
mortality.

Disclosure: Nothing to disclose.
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OPR-015

Perfusion imaging in large vessel
occlusion stroke within 6 hours from
onset: from time-window to tissue-
window

G. Schwarz !, E. Agostoni !, G. Saliou 2, S. Hajdu ?,

V. Dunet 2, P. Michel 3, D. Strambo 3

! Department of Neurology and Stroke Unit - ASST Grande
Ospedale Metropolitano Niguarda, Milan, Italy,

2 Department of Diagnostic and Interventional Radiology,
Lausanne University Hospital, Lausanne, Switzerland,

3 Stroke Center, Neurology Service, Lausanne University
Hospital and University of Lausanne, Lausanne, Switzerland

Background and aims: Little is known on the role of
perfusion imaging for patients treated within early (<6h)
time window. We aimed to investigate whether pre-
treatment perfusion parameters are associated with outcome
in acute ischemic stroke (AIS) patients treated within 6
hours.

Methods: Based on the ASTRAL registry, we
retrospectively included consecutive anterior circulation
large vessel occlusion (LVO) AlIS patients, treated within 6
h and with available baseline perfusion data. We assessed
the absence of mismatch according to DEFUSE 3 and
DAWN trials criteria, ischemic core and penumbra volumes,
and perfusion/core ratio. We evaluated their association
with 3-month unfavorable outcome (modified Rankin
Scale, mRS>2) via univariate and multivariate logistic
regression analysis.

Results: 262 patients were included: 83 (31.7%) and 168
(64.1%) did not meet DEFUSE 3 and DAWN criteria,
respectively. Absence of mismatch according to DEFUSE 3
or DAWN criteria was associated with higher probability of
unfavorable outcome (respectively 67.1% vs. 31.4%,
aOR=2.69, 95% CI=1.22-5.90, p=0.014; and 50.0% vs.
28.9%, aOR=3.46, 95% CI=1.56-7.67, p=0.002; adjusted
for age, pre-stroke mRS, baseline NIHSS, blood glucose,
ASPECTS, collaterals, time-to-groin-delay, occlusion site
and IVT). Ischemic penumbra volume (aOR=0.51, 95%
CI=0.30-0.87, p=0.013) and penumbra/core ratio
(aOR=0.75, 95% CI 0.60-0.95, p=0.015) were also
independently associated with 3-month outcome, but not
ischemic core volume (aOR=1.22, 95% CI=0.96—1.58,
p=0.104).

Conclusion: The mismatch criteria for the extended time-
window EVT are not met in a substantial proportion of early
arriving patients and are independently associated with
3-month outcome. Further data confirming these results
may suggest a paradigm shift in acute stroke management,
from time-window to tissue-window.

Disclosure: The authors have no disclosures to report.

OPR-016

Effect of symptomatic and asymptomatic
Covid-19 on safety and outcome of acute
ischemic stroke treatments

D. Strambo %, J. Marto 2, G. Ntaios 3, T. Nguyen 4,

R. Herzig 5, A. Cztonkowksa 6, J. Demeestere 7,

O. Mansour 8, G. Georgiopoulos 9, R. Nogueira 1°,

P. Michel 2, The Global COVID-19 Stroke Registry
Investigators

! Stroke Center, Neurology Service, Department of
Neurological Sciences, Lausanne University Hospital,
Lausanne, Switzerland, > Department of Neurology, Hospital
de Egas Moniz, Centro Hospitalar Lisboa Ocidental, Lisbon,
Portugal, 3 Department of Internal Medicine, Faculty of
Medicine, School of Health Sciences, University of Thessaly,
Larissa, Greece, * Department of Neurology, Radiology,
Boston Medical Centre, Boston University School of
Medicine, Boston, MA, United States of America,

5 Department of Neurology, Comprehensive Stroke Centre,
Charles University Faculty of Medicine and University
Hospital, Hradec Kradlové, Czech Republic, ¢ 2nd
Department of Neurology, Institute of Psychiatry and
Neurology, Warsaw, Poland, 7 Neurology Department,
Leuven University Hospital, Leuven, Belgium,

8 Alexandria University Hospitals and Affiliated Stroke
Network, Alexandria, Egypt, * Department of Clinical
Therapeutics, National and Kapodistrian University of
Athens, Greece, ! Departments of Radiology, Neurology and
Neurosurgery, Grady Memorial Hospital, Atlanta, GA,
United States of America

Background and aims: COVID-19 related inflammation,
endothelial dysfunction and coagulopathy may increase the
bleeding risk and lower the efficacy of revascularization
treatments in patients with ischemic stroke (IS). The effect
of these pathophysiological processes is possibly related to
the disease severity. We aimed to evaluate the safety and
outcomes of revascularization treatments in patients with 1S
and asymptomatic or symptomatic COVID-19.

Methods: Retrospective multicenter cohort study of
consecutive IS patients receiving intravenous thrombolysis
(IVT) and/or endovascular treatment (EVT) between
March-2020 and June-2021, tested for SARS-CoV-2
infection, with or without COVID-19-compatible
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symptoms. By multivariate logistic regression analysis, we
assessed the association of asymptomatic and symptomatic
COVID-19 with bleeding complications and clinical
outcomes. Study protocol was registered in ClinicalTrials.
gov (NCT04895462).

Results: Among 15,128 revascularized patients from 105
centers, 853 (5.6%) were diagnosed with COVID-19, of
whom 395 (46%) were asymptomatic and 454 (54%)
symptomatic. 5,848 (38.7%) patients received IVT only,
and 9,280 (61.3%) EVT (xIVT). As shown in Figure, the
hemorrhagic complications similarly increased in both
asymptomatic and symptomatic COVID-19 patients, while
24-hour and 3-month mortality was significant increased
only in symptomatic COVID-19 patients. Compared to
COVID-negative controls, 3-month disability was
significantly worse in COVID-19 patients regardless the
symptoms of the disease, but it was affected to a larger
extent in symptomatic patients.

Conclusion: Ischemic stroke patients with asymptomatic or
symptomatic COVID-19 showed higher rates of intracranial
bleeding complications and worse clinical outcomes after
acute revascularization treatments than contemporaneous
non-COVID-19 treated patients.

Disclosure: The authors have no disclosure to report.
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OPR-017

Angiographic evaluation of no-reflow
phenomenon in patients with acute
ischemic stroke from large vessels
occlusion

E. Nicolini !, M. Tacobucci 2, M. De Michele %, A. Falcou %,
I. Berto 1, L. Petraglia !, A. Ciacciarelli !, D. Toni ?

! Policlinico Umberto I - Sapienza University of Rome,
Stroke Unit, Rome, Italy, ?> Sapienza University of Rome,
Department of Human Neurosciences, Rome, Italy

Background and aims: Futile recanalization (FR) is
defined as a 90-day mRS 3-6 despite successful
recanalization (TICI 2b-3), and account for 29% to 60% of
large vessel occlusion (LVO) ischemic stroke (IS) treated
with mechanical thrombectomy (MT). Failure of early
neurological improvement (fENI) describes patients
successfully recanalized but not clinically improving at
24-hours or at 7-days. No-reflow phenomenon (NRP) is a
possible cause of FR and fENI, described in global ischemia
animal models and human myocardial infarction as deficient
microvascular reperfusion. Evidence of NRP in IS patients
is scarce. Aim of our study was to identify an angiographic
marker of NRP and explore its association with clinical
outcome.

Methods: We retrospectively analyzed 185 post-
interventional digital subtraction angiographies of anterior
circulation LVO IS patients treated with MT. We created a
score, dividing middle cerebral artery territory in three
segments. For each segment we gave 2 points if the capillary
blush was present without any delay, 1 if delayed and O if
absent. We called our score modified capillary index score
(mCIS). We used ROC curve to define mCIS<3 as cut-off
and marker of NRP.

Post-interventional DSA showing on parenchymal phase (A) delayed
contrast washout in all the 3 segments of MCA territory (mCIS 3) and
(B) regular contrast washout (mCIS 6) (DSA=digital subtraction
angiography; MCA= middle cerebral artery)
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Results: NRP was present in 35.1% of patients. mCIS<3
predicted fENI at 24 hours (aOR2.617, 95% CI11.192-5.745,
p=0.016) and at 7 days (aOR4.601, 95% CI1.636-12.936,
p=0.004), but not FR. Moreover, mCIS<3 predicted
hemorrhagic transformation (aOR 0.444, 95% CI 1.266—
4.717, p=0.008).

Conclusion: NRP is poorly investigated in IS patients. Our
angiographic marker was able to predict early outcome and
could help identifying patients for future research on NRP.
Disclosure: Nothing to disclose.
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Muscle and neuromuscular junction
disorder

OPR-018

FXR1-related congenital myopathy:
expansion of the clinical and genetic
spectrum

M. Mroczek %, C. Longman 2, M. Farrugia 3,

S. Kapetanovic Garcia 4, D. Ardicli %, H. Topaloglu 6,

A. Hernandez Lain 7, D. Orhan 8, M. Alikasifoglu °,

J. Duff 19, S. Specht 19, K. Nowak 1, G. Ravenscroft 12,

K. Chao 3, Z. Valivullah 13, S. Donkervoort %4,

C. Bonnemann 4, V. Straub 1%, G. Yoon *°
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University Hospital, Zurich, Switzerland, ? West of Scotland
Regional Genetics Service, Queen Elizabeth University
Hospital, Glasgow, United Kingdom, > Department of
Neurology, Institute of Neurological Sciences, Queen
Elizabeth University Hospital, Glasgow, United Kingdom,

4 Unidad de ELA y Neuromuscular, Hospital Universitario
de Basurto, Bilbao, Spain, > Department of Pediatric
Neurology, Hacettepe University Children’s Hospital,

06100 Ankara, Turkey, ¢ Yeditepe University Department of
Pediatrics, Istanbul, Turkey, 7 Department of Pathology
(Neuropathology), Hospital 12 de Octubre Research Institute
(imas12), 28041 Madrid, Spain, ¢ Department of Pathology,
Hacettepe University School of Medicine, Ankara, Turkey,

¢ Department of Medical Genetics, Hacettepe University
Children's Hospital, Ankara, Turkey, '° John Walton
Muscular Dystrophy Research Centre, Translational and
Clinical Research Institute, Newcastle University and
Newcastle Hospitals NHS Foundation Trust, Newcastle upon
Tyne, United Kingdom, ! School of Biomedical Sciences,
Faculty of Health and Medical Sciences, University of
Western Australia, Nedlands, Australia, 1> Centre of Medical
Research, The University of Western Australia and the Harry
Perkins Institute for Medical Research, Perth, Western
Australia, Australia, 13 Center for Mendelian Genomics,
Program in Medical and Population Genetics, Broad
Institute of MIT and Harvard, Cambridge, MA, United States
of America, ' Neuromuscular and Neurogenetic Disorders of
Childhood Section, National Institute of Neurological
Disorders and Stroke, National Institutes of Health,
Bethesda, Maryland, United States of America, '3 Division of
Neurology, Department of Paediatrics, The Hospital for Sick
Children, University of Toronto, Toronto, Canada

Background and aims: Bi-allelic pathogenic variants in
FXR1 have recently been associated with two rare
congenital myopathy phenotypes: a severe form associated
with hypotonia, long bone fractures, respiratory
insufficiency, and infantile death, and a milder form
characterized by proximal muscle weakness with survival
into adulthood. We report eight patients from four unrelated
families with bi-allelic pathogenic variants in exon 15 of
FXR1.

Methods: The patients were recruited from the following
centres: the Queen Elizabeth University Hospital in
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Glasgow, United Kingdom; Hospital de Basurto in Bilbao,
Spain; Hacettepe University Children’s Hospital in Ankara,
Turkey and Hospital for Sick Children in Toronto, Canada.
Whole exome sequencing was used to detect variants.
Results: Common clinical features were noted for all
patients, which included proximal myopathy, normal serum
creatinine kinase levels, and diffuse muscle atrophy with
relative preservation of the quadriceps femoris muscle on
muscle imaging. Additionally, some patients with FXR1-
related myopathy had respiratory involvement and required
BiPAP support. Other clinical features observed to varying
degrees among the cohort were calf hypertrophy, scoliosis,
joint laxity, contractures, and psychiatric symptoms. Muscle
biopsy showed multi-minicores and type | fibre
predominance.

Pedigrees of all four families

Clinical presentation and muscle biopsies
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Muscle MRI of three patients

Conclusion: FXR1-related congenital myopathy is an
emerging entity that is clinically recognizable. Phenotypic
variability associated with variants in FXR1 can result from
differences in variant location and type and is also observed
between patients homozygous for the same variant,
rendering specific genotype-phenotype correlations
difficult. Molecular testing for FXR1 should be considered
for patients with a clinical diagnosis of congenital myopathy,
especially if cores are observed on muscle biopsy.
Disclosure: Two patients were diagnosed as part of the
MYO-SEQ Project. Analysis was provided by the Broad
Institute of MIT and Harvard Center for Mendelian
Genomics (Broad CMG).

OPR-019

COMET: Efficacy and safety of
avalglucosidase alfa in late-onset Pompe
disease participants after 97 weeks of
treatment

B. Schoser 1, P. Kishnani 2, J. Diaz-Manera 3, H. Kushlaf 4,
S. Ladha 5, T. Mozaffar 6, V. Straub 3, A. Toscano 7,

A. Van der Ploeg 8, K. Berger °, P. Clemens 10, Y. Chien 1,
J. Day 12, S. Ilarioshkin 13, M. Roberts 14, S. Attarian 15,

G. Carvalho %, Y. Choi 7, S. Erdem-Ozdamar 28,

O. Goker-Alpan 19, A. Kostera-Pruszczyk ?°, K. An Haack 2%,
N. Thibault %, T. Zhou %, M. Dimachkie on behalf of the
COMET Investigator Group 23

I Department of Neurology, LMU Klinikum Miinchen,
Miinchen, Germany, ? Division of Medical Genetics,
Department of Pediatrics, DUnited Kingdome University
Medical Center, Durham, NC, United States of America,

3 John Walton Muscular Dystrophy Research Centre,
Newcastle University and Newcastle Hospitals NHS
Foundation Trust, Newcastle Upon Tyne, United Kingdom,
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University of Cincinnati, Cincinnati, OH, United States of
America, > Gregory W. Fulton ALS and Neuromuscular
Center, Barrow Neurological Institute, Phoenix, AZ, United
States of America, ¢ Department of Neurology, University of
California, Irvine, Orange, CA, United States of America,

7 Department of Clinical and Experimental Medicine,
Reference Center for Rare Neuromuscular Disorders,
University of Messina, Messina, Italy, ¢ Center for
Lysosomal and Metabolic Diseases, Erasmus MC, University
Medical Center, Rotterdam, The Netherlands, ° Division of
Pulmonary, Critical Care and Sleep Medicine, NYU
Grossman School of Medicine, and the André Cournand
Pulmonary Physiology Laboratory, Bellevue Hospital, New
York, NY, United States of America, '° Department of
Neurology, University of Pittsburgh, and Department of
Veterans Affairs Medical Center, Pittsburgh, PA, United
States of America, ! Department of Medical Genetics and
Pediatrics, National Taiwan University Hospital, Taipeli,
Taiwan, 2> Departments of Neurology and Pediatrics,
Stanford University, Stanford, CA, United States of America,
13 Research Center of Neurology, Moscow, Russian
Federation, '* Salford Royal NHS Foundation Trust, Salford,
United Kingdom, °> Referral Centre for Neuromuscular
Diseases and ALS, Hépital La Timone, Marseille, France, '°
Instituto Chronos de Apoio a Pesquisa, Brasilia, DF, Brazil,
17 Gangnam Severance Hospital, Yonsei University, College
of Medicine, Seoul, Korea, ' Department of Neurology,
Hacettepe University Faculty of Medicine, Ankara, Turkey,
19 Lysosomal and Rare Disorders Research and Treatment
Center (LDRTC), Fairfax, VA, United States of America,

20 Department of Neurology, Medical University of Warsaw,
Warsaw, Poland, *! Sanofi Genzyme, Chilly-Mazarin,
France, 2> Sanofi Genzyme, Cambridge, MA, United States
of America, 3 University of Kansas Medical Center,
Department of Neurology, Kansas City, KS, United States of
America
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Background and aims: Avalglucosidase alfa (AVAL) is a
recombinant human GAA enzyme replacement therapy
with increased mannose-6-phosphate content for increased
cellular uptake compared with alglucosidase alfa (ALGLU).
Here we report efficacy and safety of AVAL in late-onset
Pompe disease participants in the extended treatment period
(ETP) of COMET (Phase 3; NCT02782741) after a 49-week
primary analysis period (PAP).

Methods: At PAP enrollment, participants were treatment-
naive (n=100; age 1678 years). All 51 participants receiving
AVAL 20 mg/kg every other week (qow) in the PAP continued
this in the ETP (AVAL arm). Of 49 participants receiving
ALGLU 20 mg/kg gow in the PAP, 44 entered the ETP and
received AVAL 20 mg/kg qow (switch arm).

Results: Trends for improvement or stabilisation from
Baseline to Week 97 were observed for the primary and
secondary outcomes of respiratory and motor function,
muscle strength, and quality of life in AVAL-arm and switch-
arm participants (Table 1). Treatment-emergent adverse
events up to the last follow-up are summarised in Table 2 for
the periods that participants were receiving AVAL. 17 AVAL-
arm and 10 switch-arm participants had treatment-emergent
serious AEs (SAEs); 4 and 2 of them, respectively, had
treatment-related SAEs. Switch-arm participants showed no
safety- or immunogenicity-related concerns.

Table 1: Least squares mean change (standard error) in primary and
secondary outcome measures from Baseline (Week 0) to Week 97.
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Table 2: Summary of treatment-emergent adverse events during
avalglucosidase alfa treatment

Conclusion: The data show a sustained treatment effect and
continued benefit with AVAL beyond the PAP, and
stabilisation of treatment effect after switch from ALGLU
to AVAL over 97 weeks, supporting long-term maintenance
of clinically meaningful outcomes with AVAL.

Disclosure: Sanofi Genzyme funding. Editorial support
was provided by Jane M Gilbert, BSc, CMPP of Elevate
Medical Affairs, contracted by Sanofi Genzyme for
publication support services. Some COMET 97-week data
will be presented at WORLDSymposium 2022.
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OPR-020

Ravulizumab Reduces Clinical
Deteriorations in Patients with
Generalised Myasthenia Gravis

R. Mantegazza !, A. Meisel 2, T. Vu 3, D. Annane 4,

M. Katsuno 5, R. Aguzzi 6, K.N. Beasley ¢, ].F. Howard Jr 7
! Fondazione IRCCS Istituto Neurologico Carlo Besta,
Milan, Italy, > Charité Universititsmedizin Berlin, Berlin,
Germany, 3 University of South Florida Morsani College of
Medicine, Tampa, FL, United States of America, * Raymond
Poincaré Hospital, Garches, France, > Nagoya University,
Nagoya, Japan, ¢ Alexion, AstraZeneca Rare Disease,
Boston, MA, United States of America, 7 The University of
North Carolina, Chapel Hill, NC, United States of America

Background and aims: The efficacy and safety of the long-
acting terminal complement C5 inhibitor ravulizumab in
treating patients with anti-acetylcholine receptor antibody-
positive (AChR Ab+) generalised myasthenia gravis (gMG)
were demonstrated in the 26-week, phase 3, randomised,
double-blind, placebo-controlled CHAMPION MG study
(NCT03920293). This analysis of the study data assessed
ravulizumab’s efficacy in reducing acute clinical deterioration,
including life-threatening myasthenic crisis.

Methods: Adults with AChR Ab+ gMG (Myasthenia Gravis
Foundation of America Class II-1V and Myasthenia Gravis-
Activities of Daily Living score >6) were randomised (1:1) to
intravenous ravulizumab or placebo infusion every 8 weeks
after the initial loading dose, for 26 weeks. Clinical deterioration
was defined as an MG crisis (weakness severe enough to
necessitate intubation or to delay extubation following
surgery); significant symptomatic worsening; or administration
of rescue therapy if the patient’s health was in jeopardy.
Results: The analysis set comprised 175 patients (86
received ravulizumab; 89 received placebo). Fewer clinical-
deterioration events occurred in the ravulizumab group (10
events in 8 patients [9.3 %]) than in the placebo group (26
events in 15 patients [16.9 %]) (Table). Rescue therapy was
administered for 10 clinical-deterioration events in the
ravulizumab group and 24 events in the placebo group
(Table 1).

Table: Clinical deterioration during the 26-week CHAMPION MG
study (full analysis set)?

Conclusion: Ravulizumab treatment was associated with
numerically fewer clinical-deterioration events compared
with placebo. These findings support the efficacy of
ravulizumab in controlling acute worsening of symptoms in
patients with AChR Ab+ gMG.

Disclosure: This study was funded by Alexion, AstraZeneca
Rare Disease.
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Efgartigimod in Patients With Generalised
Myasthenia Gravis
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America, ° University of Kansas Medical Center, Kansas
City, Kansas, United States of America, '° argenx, Ghent,
Belgium, ' Department of Neurology, Hanamaki General
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United States of America

Background and aims: Efgartigimod is a human 1gG1
antibody Fc-fragment that blocks neonatal Fc receptor. In
the ADAPT study, treatment with efgartigimod resulted in
clinically meaningful improvement (CMI) in generalised
myasthenia gravis (gMG)-specific outcome measures. All
patients completing ADAPT were eligible to enroll in its
ongoing open-label, 3-year extension, ADAPT+. This study
aimed to evaluate the safety, tolerability, and efficacy of
efgartigimod in patients with gMG enrolled in ADAPT+.
Methods: Efgartigimod 10 mg/kg was administered
intravenously in cycles of once-weekly infusions for 4
weeks, with subsequent cycles initiated based on clinical
response. Efficacy was assessed during each cycle utilising
MG-ADL and QMG scales, in addition to other secondary
analyses.

Results: 90% of ADAPT patients (151/167) entered
ADAPT+. As of February 2021, 106 AChR-Ab+/33 AChR-
Ab- patients had received >1 dose of open-label
efgartigimod (including 66 ADAPT placebo patients). The
mean (SD) study duration was 363 (114) days, resulting in
138 patient-years of observation. The most common adverse
events in the overall safety population (n=139) were
headache (22.3%; n=31), nasopharyngitis (10.8%; n=15),
and diarrhoea (8.6%; n=12), which were mostly mild or
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moderate. In cycle 1, CMI was observed in the overall
population with a mean change (mean [SE]) of -5.1 (0.32)
in MG-ADL and -4.8 (0.36) in QMG, and this magnitude of
improvement occurred during each cycle for up to 10
cycles. Clinical improvements correlated with reductions in
total 1IgG and AChR antibodies across all cycles. Additional
analyses will be presented.

Conclusion: The results of these analyses suggest long-
term treatment with efgartigimod was well tolerated and
efficacious.

Disclosure: Multiple relationships financial and non-
financial nature for authors AM, VB, CK, SP, JLdB, HM,
SB, MP, AG, PU, CT, KU, JV, RM and JFH Jr. stated at
point of presentation.
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MS and related disorders:
NMOSD and pediatric MS

OPR-022

Functional correlates of intelligence
quotient and cognitive abilities in
pediatric multiple sclerosis

L. Cacciaguerra !, C. Curatoli 2, C. Vizzino 2, P. Valsasina 2,
M. Filippi !, M. Rocca *

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

Background and aims: Clinical and cognitive features of
pediatric MS differ from adult-onset disease. We evaluated
the neuropsychological profile of pediatric MS patients and
its association with resting-state functional connectivity
(RS-FC) abnormalities in key cognitive and motor networks.
Methods: In this 3.0 T MRI study, 76 pediatric MS patients
underwent a neuropsychological assessment of Wechsler-
Intelligence-Scales for Intelligent Quotient [IQ], Semantic/
Phonemic Verbal Fluency Test [SVFT/PVFT], Symbol
Digit Modalities Test [SDMT], Coding subtest [CD], Block
Design subtest [BD], Trial Making Test [TMT-A/B]. Test
failure corresponded to a performance <5th percentile of
normative values. Twenty-two matched healthy controls
(HC) were also enrolled. Seed-based correlation analysis
was used to reconstruct RS-FC within executive, language,
motor, default-mode and basal ganglia networks. Age- and
sex-adjusted between-group comparisons and correlations
with cognitive scores were assessed in right-handed patients
having good MRI quality (n=58).

Results: In patients, median 1Q was 97.5; 18.4% scored
below normatives (1Q<84). Patients most commonly failed
CD (21.1%), TMT-B (15.8%), TMT-A (10.5%), SDMT
(9.2%), PVFT (6.8%), and BD (3.9%). Compared to HC,
patients exhibited reduced RS-FC within all explored
networks, involving bilateral caudate nucleus and precentral
gyrus. Basal ganglia and language networks also showed
reduced RS-FC with anterior and posterior cingulate
cortices and frontal regions. Decreased caudate RS-FC was
associated with higher 1Q and PVFT scores and worse
performance in CD, while decreased RS-FC between basal
ganglia and cingulate cortices was associated with worse
SDMT and PVFT scores.

Conclusion: Reduced RS-FC of the caudate contributes to
global cognitive efficiency but also to patients’ fragility in
different cognitive abilities.

Disclosure: Nothing to disclose.

OPR-023

Long-term eculizumab in AQP4+ NMOSD:
relapse-risk reduction and safety in
PREVENT and its completed open-label
extension

A. Berthele !, D. Wingerchuk 2, K. Fujihara 3, J. Palace 4,
M. Levy %, H. Kim ¢, I. Nakashima 7, C. Oreja-Guevara 8,
K. Wang 9, S. Shang 1°, M. Yountz 9, S. Pittock 1

! Department of Neurology, Klinikum rechts der Isar,
Technical University of Munich, Munich, Germany,

2 Department of Neurology, Mayo Clinic, Scottsdale, AZ,
United States of America, 3 Department of Multiple Sclerosis
Therapeutics, Fukushima Medical University, Fukushima
City, Japan, ¥ Nuffield Department of Clinical
Neurosciences, John Radcliffe Hospital, Oxford, United
Kingdom, 5 Department of Neurology, Massachusetts
General Hospital and Harvard Medical School, Boston, MA,
United States of America, ¢ Department of Neurology,
Research Institute and Hospital, National Cancer Center,
Goyang, South Korea, ” Department of Neurology, Tohoku
Medical and Pharmaceutical University, Sendai, Japan,

8 Multiple Sclerosis (MS) Center, Hospital Universitario
Clinico San Carlos, Madrid, Spain, ° Neurology Department,
Cheng Hsin General Hospital, Taipei City, Taiwan,

10 Alexion, AstraZeneca Rare Disease, Boston, MA, United
States of America, ' Department of Neurology, Mayo Clinic,
Rochester, MN, United States of America

Background and aims: Eculizumab is well tolerated and
significantly reduces relapse risk versus placebo in patients
with aquaporin-4 immunoglobulin G-positive (AQP4+)
neuromyelitis optica spectrum disorder (NMOSD). We
report eculizumab’s long term relapse-risk-reduction
efficacy and safety in AQP4+ NMOSD during PREVENT
(NCT01892345) and its completed open label extension
(OLE; NCT02003144).

Methods: After receiving eculizumab or placebo during
PREVENT, adults with AQP4+ NMOSD could enter the
OLE (eculizumab maintenance dose, 1200 mg/2 weeks,
with/without concomitant immunosuppressive therapy).
Combined PREVENT and OLE (final data cut, 12 July
2021) data were analysed.

Results: During PREVENT and/or the OLE, 137 patients
received eculizumab for a median (range) of 183.4 (0.1-
342.0) weeks (3.5 years) and a total of 449.2 patient-years
(Table 1). The estimated proportion of adjudicated relapse-
free patients at week 216 (4.1 years) was 92.9% (95% CI:
85.9-96.5%; Figure). Nine patients experienced 10
adjudicated relapses (seven during the OLE, including one
since the last interim analysis; Table 2). The adjudicated
annualized relapse rate was 0.022 (95% CI: 0.012-0.041;
Table 1). Rates of treatment-related adverse events and
serious adverse events (SAEs)/100 patient-years were 165.3
and 7.0, respectively, versus 167.5 and 24.5 with placebo in
PREVENT. The most common SAE was urinary tract
infection (5.1% of patients). The serious infection rate was
10.5/100 patient-years with no meningococcal infections.
No patients died during the OLE.
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Conclusion: The proportion of relapse-free patients
remained high (92.9%) through 4.1 years’ eculizumab
treatment. Long-term eculizumab was well tolerated with
no new safety signals. These long-term data confirm
eculizumab’s sustained benefit/risk profile in AQP4+
NMOSD.

Disclosure: Research funding for this study was provided
Alexion, AstraZeneca Rare Disease.
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OPR-024

Neuromyelitis optica as an in-vivo model
of glymphatic system alterations

L. Cacciaguerra !, A. Carotenuto 2, E. Pagani 2, M. Radaelli 3,
V. Martinelli 8, M. Filippi 4, M. Rocca 4

! Neuroimaging Research Unit, Division of Neuroscience,
IRCCS San Raffaele Scientific Institute, and Vita-Salute San
Raffaele University, Milan, Italy, > Neuroimaging Research
Unit, Division of Neuroscience, IRCCS San Raffaele
Scientific Institute, Milan, Italy, 3 Neurology Unit, IRCCS
San Raffaele Scientific Institute, Milan, Italy, + Neuroimaging
Research Unit, Division of Neuroscience, and Neurology
Unit, IRCCS San Raffaele Scientific Institute, and Vita-Salute
San Raffaele University, Milan, Italy

Background and aims: Aquaporin-4 is involved in
neuromyelitis optica spectrum disorder (NMOSD)
autoimmunity and glymphatic functioning. We aimed to
assess whether NMOSD patients have glymphatic
impairment and its association with clinical disability.
Methods: 34 NMOSD patients and 46 age- and sex-
matched healthy controls (HC) from two independent
cohorts (exploratory- and validation-dataset) underwent a
standardized 3.0 T MRI protocol (T2-, T1-weighted
sequences and diffusion tensor imaging). Susceptibility-
weighted imaging (SWI) was also acquired in the
exploratory-dataset. We evaluated perivascular space (PVS)
enlargement and glymphatic system function by calculating
the diffusion along perivascular space (DTI-ALPS) index.
In the exploration-dataset, SWI was used to draw the
regions of interest for DTI-ALPS calculation in areas
having veins perpendicular to lateral ventricles. Between-
group comparisons, partial correlations and regression
models were run to assess associations between DTI-ALPS
index, PVS scores, clinical and MRI variables.

Results: The two datasets were similar for demographic
and clinical features. In boths, NMOSD patients had
reduced DTI-ALPS index (p-values: 0.004-0.038). Patients
also showed a higher frequency of severe PVS enlargement
in the centrum semiovale (29.4 vs. 8.7%, p=0.040). Lower
DTI-ALPS index, deep grey matter and cortical volumes
predicted NMOSD diagnosis (R2=0.62). Lower DTI-ALPS
index, higher number of myelitis, and higher T2-lesion
volume associated with worse disability (R2=0.55). Higher
PVS scores correlated with global brain and deep grey
matter atrophy (r-values: -0.44, -0.36; p-values=0.01-0.046).
Conclusion: We detected impaired glymphatic system
functioning in two independent cohorts of NMOSD
patients. It was associated with worse clinical disability,
suggesting a correlation with disease pathogenetic
mechanisms and their magnitude.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168
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OPR-025 Disclosure: Editorial support was provided by Richard
. L. L. ) . Hogan, PhD, and Gleb Baida, PhD of Elevate Medical
Teriflunomide in paediatric patients with Affairs, which was sponsored by Sanofi Genzyme.

relapsing multiple sclerosis: results from
the open-label TERIKIDS extension

T. Chitnis !, B. Banwell 2, L. Kappos 3, D. Arnold 4,

K. Guictiyener 5, K. Deiva ¢, S. Saubadu 7, W. Hu &,

M. Benamor 7, A. Le-Halpere 7, P. Truffinet 7, M. Tardieu ©
! Massachusetts General Hospital for Children, Boston, MA,
United States of America, ? Children’s Hospital of
Philadelphia, Philadelphia, PA, United States of America,

3 Research Center for Clinical Neuroimmunology and
Neuroscience Basel (RC2NB), MS Center and Neurologic
Clinic and Policlinic, Departments of Biomedicine and
Clinical Research, University Hospital and University of
Basel, Basel, Switzerland, + Montreal Neurological Institute,
McGill University, Montreal, Canada, > Gazi Universitesi
Tip Fakultesi Pediatrik Noroloji Bilim Dali, Ankara, Turkey,
¢ Hopitaux Universitaires Paris-Sud, Paris, France, 7 Sanofi,
Chilly-Mazarin, France, ¢ Sanofi, Beijing, China

Background and aims: In the 2-year, randomized, double-
blind (DB), phase 3 TERIKIDS study (NCT02201108) of
paediatric patients with relapsing MS, teriflunomide
numerically reduced relapse risk and significantly reduced
new/enlarging T2 and gadolinium-enhancing T1 lesion
counts versus placebo (Chitnis T et al, Lancet Neurol
2021;20:1001-11). Here, we report final results from the
TERIKIDS open-label extension (OLE).

Methods: Patients who completed DB treatment or
qualified for early switch from DB treatment to open-label
teriflunomide could continue in the OLE until 192 weeks
after initial randomization. All patients in the OLE received
teriflunomide at body weight-based dose (14 mg
equivalence in adults).

Results: 152 patients from the DB period entered the OLE
(teriflunomide, 100/109 [91.7%]; placebo, 52/57 [91.2%])
of which 104 (68.4%) completed the OLE. From DB
randomization to the end of OLE, relapse risk was
numerically lower for teriflunomide/teriflunomide versus
placebo/teriflunomide (hazard ratio [95% CIJ: 0.62 [0.39—
0.98]; p=0.11), as was risk of disability progression
sustained for 24 weeks (0.47 [0.23-0.96]). The
teriflunomide/teriflunomide group showed reductions
versus placebo/teriflunomide for new/enlarging T2 (5.7 vs
11.1; p=0.001) and gadolinium-enhancing T1 (1.5 vs 2.7,
p=0.04) lesion counts per MRI scan. Proportion of patients
with treatment-emergent adverse events (TEAES) during
the OLE was lower in the teriflunomide/teriflunomide
group (81.0%) versus placebo/teriflunomide (90.4%), as
was the proportion with serious TEAEs (teriflunomide/
teriflunomide: 14.0%; placebo/teriflunomide: 28.8%). 12
patients discontinued open-label treatment due to TEAEsS.
Conclusion: Continuous teriflunomide versus delayed
teriflunomide initiation in paediatric patients numerically
lowered relapse risk and disability progression, and
significantly reduced MRI lesion counts with a manageable
safety profile.
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Naturally occurring plasma tau
autoantibodies and risk of systemic
disease

A. Magalhies, M. Emmenegger, E. De Cecco,

M. Carta, K. Frontzek, A. Chincisan, S. Hornemann,
A. Aguzzi

Institute of Neuropathology, University of Zurich, Zurich,
Switzerland

Background and aims: Microtubule-associated protein tau
is highly expressed in neurons and is known to have a role
in neurodegenerative diseases, including Alzheimer’s
disease. Most research efforts have focused on the function
of tau in the nervous system and several clinical trials are
exploring the use of tau immunization strategies to prevent
progression of neurodegenerative diseases. However, tau
protein is not only highly expressed in the brain but also in
the kidney and skeletal muscle. A potential role of tau in
systemic disease had not been previously explored and so
that was the aim of our study.

Methods: Using a high-throughput ELISA (Enzyme-
Linked Immunosorbent Assay) screening platform, we
probed >20.000 plasma samples of patients visiting a
university hospital for the presence of naturally occurring
tau autoantibodies. Clinical conditions were classified using
ICD-10 (International Classification of Disease and Related
Health Problems, 10th revision) codes. Risk ratios and 95%
confidence intervals for tau autoimmunity in different
systemic disorders were estimated using multivariate log-
binomial regression models (including age, sex).

Results: Using data from 21.995 patients, we identified
cystitis (RR 1.59, 95% CI 1.14-2.16, p=0.004), other
urinary disorders (RR 1.23, 95% CI 1.03-1.45, p=0.018),
chronic kidney disease (RR 1.20, 95% CI 1.01-1.41,
p=0.033), arterial embolism and thrombosis (RR 1.56, 95%
CI 1.02-2.25, p=0.026) and atherosclerosis (RR 1.35, 95%
CI 1.09-1.1.66, p=0.004) as independent predictors of
naturally occurring tau autoantibodies.

Conclusion: Tau autoimmunity is associated with vascular,
kidney and urinary disorders.

Disclosure: Candoc grant (FK-19-025) of UZH to ADM.
Swiss Personalised Health Network (SPHN 2017DRI17),
Swiss National Foundation (SNF 179040), the European
Research Council (ERC 670958) and the Nomis Foundation
to AA.
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OPR-027

Effect of TREM2 on neurodegenerative
diagnosis, cognitive profile and brain
structure.

O. Cousins, Z. Chappell, A. Chandra, F. Turkheimer,
A. Hodges

Institute of psychology, psychiatry & Neurology, King's
College London, United Kingdom

Background and aims: Microglial genes are risk factors
for neurodegenerative diseases, especially variant
rs75932628 (p.R47H) TREM2. We investigated the
association between different TREM2 variants and
neurodegenerative disease and evaluated their association
with brain structure and cognition.

Methods: Data was acquired from the UKBIOBANK
study, including TREM2 variant carriers: p.R47H
(n=1,863), p.T96K (n=665), p.R62H (n=7,988) and p.DE7N
(n=419), and noncarriers (n=392,373). Risk of Alzheimer’s
(AD; n=803) and Parkinson’s (PD; n=1,687) disease was
calculated using logistic regression. A subgroup of healthy
older adults underwent brain volumetric MRI and cognitive
profile. These were compared between carriers of each
TREM2 variant and noncarriers.

Results: The p.R47H variant was associated with AD but
not PD (Figure 1). Other variants were not associated with
either disease. There was no difference in age of onset
between p.R47H carriers and noncarriers (median 72 years).
There were trend-level associations for reduced putamen
(p=0.09), hippocampal (p=0.10) and total brain volumes
(p=0.07) in healthy older p.R47H carriers. This was driven
by under 65s for the putamen (p=0.09), hippocampal
(p=0.10) and total brain volumes (p=0.07) in healthy older
p.R47H carriers. This was driven by under 65s for the
putamen (P<0.01) and total brain volume (p<0.01). Lower
putamen volume (P=0.04) was found in p.D87N carriers.
Lower memory scores were found in p.T96K carriers
(p<0.01).
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Conclusion: TREM2 p.R47H is a risk factor for AD but is
not associated with younger age of onset or with PD. Lack
of association between p.T96K, p.R62H or p.D87N and AD
may relate to smaller effect sizes and cohort age (median 69
years). We found nominal brain volume reductions in
healthy carriers of p.R47H and p.D87N. Therefore, TREM2
may influence brain structure prior to neurodegeneration
onset.

Disclosure: Nothing to disclose.
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DIAGNOSTIC VALIDITY OF CSF ALPHA-
SYNUCLEIN TO PREDICT PSYCHOSIS IN
PRODROMAL ALZHEIMER'S DISEASE
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I Servicio de Neurologia, Hospital General Universitario de
Alicante, Alicante, Spain ? Instituto de Investigacion
Sanitaria y Biomédica de Alicante (ISABIAL), Alicante,
Spain, 3 Unidad de Investigacion. Hospital General
Universitario de Elche. FISABIO, Spain, * Instituto de
Neurociencias de Alicante, Universidad Miguel Herndandez-
CSIC. San Joan d Alacant, Alicante, Spain, 3 Centro de
investigacion Biomédica en Red sobre enfermedades
Neurodegenerativas (CIBERNED), San Joan d Alacant,
Spain ¢ Servicio de Medicina Preventiva. Hospital General
Universitario de Alicante, Alicante, Spain

Background and aims: The emergence of psychotic
symptoms (PS) in Alzheimer’s disease (AD) involves a
poor prognosis of the illness. To study the diagnostic
validity of alpha-synuclein (AS) in CSF, to predict the
emergence of PS in prodromal AD patients.

Methods: Mild cognitive impairment patients (according to
Petersen 2006) from the out-patient consultation of Alicante
University General Hospital (Spain) were recruited between
2010-2018. All the patients followed NIA-AA 2018 criteria
for AD biomarkers. At inclusion, all of them had MMSE
higher than 22, Neuropsychiatric Inventory lower than 10
and a follow-up higher than 2 years. The Pittsburgh sleep
quality index and the Cummings criteria for psychosis
(2020) were applied. Core AD biomarkers and AS were
measured in CSF obtained in the prodromal phase of the
illness.

Results: 130 prodromal AD were included. 50 of them
(38.4%) accomplished the PS criteria into the 8 years
follow-up. In every comparison made between groups and
subgroups, AS was the best CSF biomarker to differentiate
psychotic versus non psychotic groups. The level of AS
1.257 pg/mL reached at least 80% of sensitivity to
differentiate between both groups. A negative predictive
value of 80% was found to differentiate between groups.
Conclusion: The measurement of AS in CSF is the most
valid biomarker used in this study to predict the emergence
of PS during the 8 years after the prodromal phase of AD.
In our knowledge, is the first time that a CSF biomarker
shows a diagnostic validity to predict PS in prodromal AD.
Disclosure: Funded by ISABIAL.
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Belgian Carriers of Rare ABCA7 Mutations
Present with Pronounced Cerebral
Amyloid Angiopathy and Alzheimer’s
Disease

E. Hendrickx Van de Craen 1, L. Bossaerts 1, A. Sieben 2,
C. Loos 3, L. Yperzeele 3, S. Engelborghs 4, P. De Deyn 5,

P. Cras 3, C. Van Broeckhoven !

! Neurodegenerative Brain Diseases Group, Center for
Molecular Neurology, VIB, Antwerp, > Department of
Pathology, University Hospital Antwerp, Edegem, Belgium, 3
Department of Neurology, University Hospital Antwerp,
Edegem, Belgium, ¢ Department of Neurology, University
Hospital Brussels and University Center for Neurosciences,
VUB, Brussels, Belgium, > Department of Neurology and
Memory Clinic, Hospital Network Antwerp, Antwerp,
Belgium

Background and aims: ABCA7 is a major risk gene for
Alzheimer’s disease (AD), and rare premature termination
codon (PTC) and missense mutations are enriched in AD
patients. In preliminary studies, we obtained that ABCA7
PTC and missense mutation carriers present with a classical
AD phenotype, but severe levels of cerebral amyloid
angiopathy (CAA) were also observed at neuropathological
examination. We aim to delineate the clinicopathological
phenotype of rare ABCA7 mutation carriers in Belgian
CAA patients.

Methods: Genetic screening of ABCA7 in Belgian CAA
cohort (n=83), with genotype-phenotype comparison of the
ABCAT7 carriers using demographic and clinicopathology
data.

Results: In 20.5% of CAA patients a rare ABCA7 mutation
was identified. Six patients carried a PTC mutation, 10 a
missense mutation and in one patient we found a deletion.
Mean onset age was 66.4+12.8 (range 47-84) years, while
mean age at death was 68.0+10.3 (range 48-92) years.
Cognitive decline was present in 52.9% (9/17). Nine
patients were diagnosed as probable CAA, and four as
possible CAA. In six patients postmortem examination
showed moderate-to-severe levels of CAA in all but one
patient (83.3%, 5/6) and AD neuropathological hallmarks
(100%, 6/6). Extensive levels of CAA were present in both
the meningeal and capillary blood vessels, and moderate to
high levels of CAA in the parenchymal blood vessels.
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Conclusion: Our data suggest that rare ABCA7 mutations
are frequently present in CAA patients. Carriers show signs
of severe levels of CAA, as well as AD neuropathological
hallmarks. The findings of this study have important
implications for future research and clinical practice.
Disclosure: Nothing to disclose.
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OPR-030

Huntingtin as a presymptomatic regulator
of Alzheimer’s disease

M. Axenhus, S. Schedin-Weiss, P. Nilsson,

B. Winblad, L. Tjernberg

Division of Neurogeriatrics, Department of Neurobiology,
Care Sciences and Society, Karolinska Institutet, Solna,
Sweden

Background and aims: The identification of pathological
elements that regulate disease progression, so called
regulators, are essential when studying progressive diseases.
When Alzheimer disease (AD) presents with symptoms,
irreversible nerve damage has already occurred. Targetable
intervention and therapy need to address presymptomatic
processes and regulators of disease progression. Due to the
multi-factorial pathology of AD, a multi-modal approach is
needed in order to identify disease regulators.

Methods: Proteomics and subsequent ingenuity pathway
analysis was performed on human and the App NL-F/NL-F
mouse model brain. The App NL-F/NL-F mouse is a knock-
in model, which specifically produces increased levels of
highly neurotoxic AB42, making it suitable for the study of
AP42-driven pathology. The levels of huntingtin in human
and mice brain were quantified using immunohistochemistry
and the location was determined by fluorescence-
microscopy.

Results: Huntingtin was identified as a presymptomatic
regulator of disease progression in AD. Microscopic studies
showed increased levels of huntingtin in pyramidal neurons
in the hippocampus and frontal cortex of AD patients
compared to nondemented controls. In contrast to
Huntington’s disease, huntingtin did not colocalize with
reactive astrocytes in AD brain. Huntingtin increased in a
time-dependent manner and preceded amyloid deposition in
App NL-F/NL-F mice.

Huntingtin levels in Alzheimer’s disease brain(red arrows) show
increased accumulation in pyramidal neurons. Huntingtin were found
in particularly high levels in hippocampal subareas such as CA3.
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Ingenuity pathway analysis (A) show huntingtin as a regulator of
disease progression. APP NL-F/NL-F mice brain show a time-
dependent increase in huntingtin (B) which predates accumulation of
other pathological elements typical of Alzheimer’s disease.

Conclusion: Huntingtin accumulates in the AD brain and is
distinct from the huntingtin accumulation seen in
Huntington’s disease. These findings implicate huntingtin
in the pathology of AD and warrant further studies.
Huntingtin could possibly be a target for therapeutical
intervention. Mechanistic studies in neuronal cell cultures
will shed light on the relationship between huntingtin and
AD pathogenesis.

Disclosure: Nothing to disclose.
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Huntingtin intermediate alleles influence
the progression from Subjective Cognitive
Decline to Mild Cognitive Impairment
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and Child Health, University of Florence, Azienda
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Clinic of Organizations Careggi University Hospital,
Florence, Italy, 3 IRCCS Fondazione Don Carlo Gnocchi,
Florence, Italy

Background and aims: Huntingtin (HTT) is a gene
containing a key region of CAG repeats. HTT alleles
containing from 27 to 35 CAG repeats are termed as
intermediate alleles (1As). We aim to assess the effect of I1As
on progression of cognitive impairment in patients with
subjective cognitive decline (SCD).

Methods: We included 106 patients with SCD. All the
patients underwent neuropsychological assessments and
blood sample collections at baseline. Patients were
followed-up for a median time of 13.75 (IQR=8.17). We
genotyped APOE and HTT at the end of the follow-up.
Results: Eleven out of 106 patients (10.38% [95%
CI=4.57-16.18]) were carriers of IA (IA+). During the
follow-up, 44 patients (41.51% [95% CI=32.13-50.89])
progressed to MCI (p-SCD), while 62 patients (58.49%
[95% CI=49.11-67.87]) did not (np-SCD). Rate of
progression to MCI was associated with 1As (Fig.1), age at
baseline, and APOE €4. We dichotomized age at baseline
(<60 = younger patients [YP], >60 = older patients [OP])
and classified patients into four groups: YP/IAs—, YP/IAs+,
OP/1As—and OP/IAs+. OP/IAs+ had a higher proportion of
progression from SCD to MCI (85.71%
[95%C.1.=59.79-100]) as compared to YP/IAs— (28.57%
[95%C.1.=13.60-43.54], y2=15.25, p<0.001) and OP/IAs—
(45.00% [95%C.1.=32.41-57.59], %2=7.903, p=0.005)
(Fig.2). We classified patients according to APOE and IA
as: ed—/1A-, ed—/1A+, e4+/1A—, e4+/1A+. Proportion of
progression in e4+/IA+ group (100%) was higher as
compared to e4—/IA— (33.33% [95% C.1.=21.96-44.71],
¥2=14.43,<0.001) and 4+/1A— (55.56% [95% C.1.=36.81—
74.30], x%=4.60, p=0.032) (Fig.3).
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Kaplan-Meier survival analysis for comparison of distributions of
progression from SCD to MCI between IA— (n=95) and IA+ (n=1). Kaplan-Meier survival analysis for comparisons of distributions of
progression from SCD to MCI among groups defined according to

APOE status and [A: e4—/IA— (n = 67), e4—/IA+ (n =7), e4+/IA— (n =
27) and g4+/IA+ (n = 4).

Conclusion: IAs interact with age and APOE €4 increasing
the risk of progression to MCI in SCD patients.
Disclosure: No authors report any conflicts of interest for
this study.

Kaplan-Meier survival analysis for comparisons of distributions of
progression from SCD to MCI among groups classified according to
age at baseline and IA: YP/IA—- (n=35), YP/IA+ (n=4), OP/IA— (=60)
and OP/IA+ (n=7).
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COVID-19
OPR-032

Persistent olfactory dysfunction in
COVID-19: a seed-based resting-state
fMRI study

L. Muccioli %, G. Sighinolfi t, M. Mitolo 2, L. Ferri %,

M. Rochat 2, U. Pensato 1, L. Taruffi 1, P. Cortelli %,

C. Testa 2, M. Masullo &, R. Liguori %, R. Lodi %, C. Tonon 1,
E Bisulli !

! Department of Biomedical and Neuromotor Sciences,
University of Bologna, Bologna, Italy, > IRCCS Istituto delle
Scienze Neurologiche di Bologna, Bologna, Italy

Background and aims: Olfactory dysfunction (OD) is a
frequent manifestation of COVID-19 and, in a minority of
patients, may persist for several months. The pathogenesis
is still debated and may involve disruption of the olfactory
system at different levels. We aimed to explore the integrity
of the olfactory network in a cohort of patients with
COVID-19-related persistent OD, through resting-state
functional magnetic resonance imaging (rs-fMRI).
Methods: We included 23 patients (mean age 37+14 years,
12 females) with persistent (11+5 months) COVID-19-
related OD confirmed by Sniffin’ Sticks Test (mean score
24+5/48, hyposmia cut-off: 30) and 28 sex- and age-
matched healthy controls. Participants underwent a
neuropsychological assessment and a standardized brain
MR acquisition protocol (3 T), including rs-fMRI. Seed-
based correlation analysis was performed on pre-processed
rs-fMRI data to localize each subject’s olfactory network,
using spherical seeds in the bilateral anterior insula, piriform
cortex and orbitofrontal cortex (Figure 1). Whole-brain
functional connectivity (FC) with the seeds was compared
between patients and controls (statistical significance:
p-value<0.05).

Location of the ROI used as seeds for the seed-based correlation
analysis

Results: The olfactory network was successfully identified
in seven patients, and significantly lower FC was found,
compared to healthy controls, between the right anterior
insula and a wide spread area of the bilateral superior
temporal, middle frontal and inferior parietal areas (Figure
2). Additionally, the FC between the left piriform cortex and
the right frontal pole was significantly higher in the patients’
group compared to controls.

Clusters of altered functional connectivity with the right superior insula

Conclusion: Patients with persistent COVID-19-related
OD showed altered olfactory network connectivity (i.e.
anterior insula and the piriform cortex).

Disclosure: Nothing to disclose.
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The risk of neurological diseases after
COVID-19, influenza A/B or community-
acquired pneumonia infection

P. Zarifkar 1, C. Peinkhofer 1, M. Benros 2, D. Kondziella !
I Department of Neurology, Copenhagen University
Hospital, Rigshospitalet, Copenhagen, Denmark,

2 Copenhagen Research Centre for Mental Health - Mental
Health Centre Copenhagen, Copenhagen University,
Hellerup, Denmark and Department of Immunology and
Microbiology, Faculty of Health and Medical Sciences,
Copenhagen University, Copenhagen, Denmark

Background and aims: Two years after onset of the
pandemic, the precise nature and temporal evolution of the
effects of COVID-19 on neurologic disorders remain
uncharacterized. Studies have established an association
with neurological syndromes, including anosmia,
encephalopathy, and ischemic stroke, but it is unknown
whether COVID-19 also influences the incidence of specific
neurologic diseases and whether it differs from other
respiratory infections.

Methods: Using population-based electronic health records
we investigated the association between COVID-19 and
specific central and peripheral neurologic diseases. We
compared patients with COVID-19 to individuals without,
and to patients with influenza A/B and community-acquired
bacterial pneumonia. We assessed the incidence of
neurologic disease one, three, six, and twelve months after
positive test results.

Results: We identified 42,535 people with COVID-19,
8,329 with influenza, 1,566 with pneumonia, and 2,392,400
without COVID-19. Compared to individuals without
COVID-19, patients with COVID-19 had increased relative
risk (RR) of developing Guillain Barré syndrome (RR=3.1;
95% CI=1.5-6.7), multiple sclerosis (RR=1.4; 95%
CI=1.2-1.7), narcolepsy (RR=3.2; 95% CI=1.6-6.2),
Parkinson’s disease (RR=2.8; 95% CI=2.4-3.2),
Alzheimer’s disease (RR=4.9; 95% CI=4.0-6.0), dementia
of any type (RR=5.2; 95% CI=4.5-6.1), and ischemic stroke
(RR=2.3; 95% CI=2.1-2.5). However, compared to patients
hospitalized with influenza, patients hospitalized with
COVID-19 only had an increased risk of ischemic stroke at
one (RR=1.9; 95% CI=1.3-2.8), three (RR=1.8; 95%
CI=1.3-2.5) and six months (RR=1.9, 95% CI=1.3-2.7).
Compared to patients hospitalized with pneumonia, the risk
of neurologic diseases was not increased.

Conclusion: COVID-19 increases the risk of a broad range
of neurological disorders. However, except for ischemic
stroke, there is no excess risk compared to influenza A/B
and community-acquired pneumonia.

Disclosure: The authors have none to declare.

Oral Presentations 72

OPR-034

Neuronal and glial damage during acute
COVID infection in absence of clinical
neurological manifestations

D. Plantone, S. Locci, L. Bergantini, C. Manco,

R. Cortese, E. Bargagli, N. De Stefano
Department of Medicine, Surgery and Neuroscience,
University of Siena, Siena, Italy

Background and aims: SARS-Cov 2 has a particular
tropism for the nervous system and can infect neurons and
glia. Serum neurofilament light chain (sNfL) and serum
glial fibrillary acidic protein (sGFAP) represent two
promising markers of neuronal and glial degeneration. The
aim of this study is to evaluate sNfL and sGFAP levels in
COVID hospitalized patients without neurological
symptoms and previous neurological co-morbidities.
Methods: 68 COVID patients, 72 healthy subjects (HSs)
and 21 non-COVID patients with interstitial pneumonia
were enrolled in the study. Blood samples were collected
within 24-48 h of hospitalization and sNfL and sGFAP
levels were assessed in each serum sample of patients and
controls. We used the commercially available immunoassay
kits for GFAP and NfL run on the ultrasensitive SR-X™
Biomarker Detection System (Quanterix) following
manufacturer instructions. Non parametric statistical
analysis was performed to assess difference between the
three groups.

Results: In this ongoing study, COVID patients showed
higher levels of sNfL (COVID: 38.02+57.87 pg/mL) than in
non-COVID pneumonia (13.63+6.82, p 0.02) and HSs
(6.65+2.85 pg/mL, p<0.0001). COVID patients showed
also higher levels of SGFAP (COVID: 232.98+223.06 pg/
mL) in comparison to non-COVID pneumonia
(145.32+77.26, p=0.05) and HSs (84.12+33.70 pg/mL,
p=0.006). No significant differences were found between
non-COVID patients and HSs for both biomarkers. In
COVID patients, no significant correlation was found
between blood levels of sNfL or sGFAP and disease
severity.

Conclusion: The preliminary results of this ongoing study
suggest inflammatory-related neuronal and glial
degeneration in patients with COVID infection
independently of presence of clinical neurological
manifestations.

Disclosure: R. Cortese was awarded a MAGNIMS-
ECTRIMS fellowship in 2019. N. De Stefano received
honoraria from Biogen-ldec, Bristol Myers Squibb,
Celgene, Genzyme, Immunic, Merck Serono, Novartis,
Roche and Teva.
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OPR-035

Does gender influences outcome of
stroke in COVID+ and COVID- patients: a
large collaborative study in Northern Italy

E Martinelli Boneschi !, D. Sangalli 2, M. Versino 3,

I. Colombo 4, A. Ciccone 5, S. Beretta 6, V. Patisso 1,

S. Marcheselli 7, M. Roncoroni 8, S. Beretta 9, L. Lorusso 0,
A. Cavallini 11, A. Prelle 12, D. Guidetti 13, S. La Gioia %4,

S. Canella %5, C. Zanferrari 16, G. Grampa ¥/, E. D’Adda 18,
L. Peverelli 1%, A. Salmaggi 2, A. Colombo 2°

I'[RCCS Fondazione Ca’ Granda Ospedale Maggiore
Policlinico, Neurology Unit, Milan, Italy, > Neurological
Department, Alessandro Manzoni” Hospital, ASST Lecco,
Italy, 3 Neurology and Stroke Unit, ASST SetteLaghi,
Ospedale di Circolo, Varese, Italy, * Neurology and Stroke
Unit, Ospedale di Desio, ASST Monza, MB, Italy,

3 Department of Neurosciences, Carlo Poma Hospital, ASST
di Mantova, Mantua, Italy, ® Department of Neurology, San
Gerardo Hospital, ASST Monza, University of Milano
Bicocca, Monza, Italy, 7 Neurologia d 'urgenza e Stroke Unit,
Humanitas Clinical and Research Center — IRCCS, Rozzano,
Milan, Italy, ¢ Neurology and Stroke Unit, P.O. Saronno,
ASST Valle Olona, Varese, Italy, * Neurology, Vimercate
Hospital, ASST Vimercate, Vimercate, MB, Italy,

10 Neurological Department, San Leopoldo Mandic Hospital,
ASST Lecco, Merate, Italy, ! Neurologia d’Urgenza e Stroke
Unit, IRCCS Fondazione Mondino, Pavia, Italy,

12 Neurology, ASST Ovest Milanese, Legnano, Italy,

13 Neurology Unit, Guglielmo da Saliceto Hospital, Piacenza
Italy, '* Department of neurology, Papa Giovanni XXIII
Hospital, Bergamo, Italy, > Neurology and Stroke Unit, San
Giuseppe-Multimedica Hospital, Milan, Italy, '® Neurology
and Stroke Unit, PO Vizzolo Predabissi, ASST Melegnano
Martesana, Milan, Italy, 7 Neurology Unit, S. Anna
Hospital, Como, Italy, '®Neurology Unit, Ospedale Maggiore
di Crema, ASST Crema, Crema, Italy, '° Neurology, Ospedale
Maggiore di Lodi, ASST Lodi, Italy, *° Polo Neurologico
Brianteo, Seregno, MB, Italy

Background and aims: The impact of the COVID-19
pandemic during the first wave in Italy caused a decrease of
hospital admissions, delays in reperfusion treatments and an
overall worse outcome in COVID+ patients with stroke.
However, few data are available on outcome of stroke
stratified by gender.

Methods: A multi-center observational study on
neurological complications in COVID-19 patients was
conducted in 19 Neurology Units by the Italian society of
Hospital Neuroscience (SNO). Adult patients admitted to
Neurological units between March-April 2020 with
ischaemic stroke were recruited. Demographic, clinical,
treatment and outcome data were compared in patients with
(COVID19+) and without COVID-19 (COVID19-), as well
as in male and female patients.

Results: 812 patients with ischemic stroke were enrolled
(682 COVID-, 129 COVID+); males were 54.1% and
52.7%. Intra-hospital mortality was 31.9% in COVID+
patients (38.6% in male and 27.8% in female) and 7.2% in
COVID- (8.4% in males and 6% in females). Male patients

with COVID+ were more likely to have cPAP (30.9% vs
14.8%; p=0.03) or being intubated (14.9% vs 3.3%; p=0.02)
than females. Reperfusion treatment was administered more
frequently in women if COVID- (34.5% vs 29.8%), while
less frequently if COVID+ (11.5% vs 29.4%; p=0.01).
COVID+ patients had a higher frequency of ESUS than
COVID- (31.8% vs 22.3%; p=0.02), with a higher frequency
in COVID+ females compared to males (36.1% vs 27.9%).
Conclusion: Our study detected some differences due to
gender in ischaemic stroke with and without COVID-19.
Multivariate analyses is ongoing to define predictors of
mortality across gender categories.

Disclosure: Nothing to disclose.
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The COVID-19 pandemic has caused
large disruptions to dementia mortality,
care, and diagnosis in Sweden during
2020

B. Winblad !, S. Schedin-Weiss %, L. Tjernberg !, A. Wimo %,
G. Bucht 2, M. Eriksdotter 3, M. Axenhus !

! Division of Neurogeriatrics, Department of Neurobiology,
Care Sciences and Society, Karolinska Institute, Sweden,

2 Department of Community medicine and Rehabilition,
Umea University, Umed, Sweden, 3 Division of Clinical
geriatrics, Department of Neurobiology, Care Sciences and
Society, Karolinska Institute, Sweden

Background and aims: Covid-19 might cause indirect
deaths and reduction in diagnoses amongst vulnerable
patient populations such as dementia patients. Quantifying
the effect of Covid-19 on dementia patient population in the
form of deaths and diagnosis amongst the group is essential
to understand the full scope of the pandemic impact and
formulate future response.

Methods: Registry based national data from 2015-2019
was collected in the form of periodic mortality, years of
potential life lost, dementia diagnosis coding, and Covid-19
incidence in Sweden and its 21 regions. Multivariable
regression analysis and moving averages was used to
predict values for each parameter during 2020. Pearson
correlation analysis was used to confirm correlation
between Covid-19 incidence and mortality, years of
potential life lost, or dementia diagnosis coding.

Results: During 2020, Covid-19 caused a seasonal increase
in mortality amongst dementia patients that coincided with
pandemic waves. Dementia diagnosis coding was severely
impacted in all regions and correlated to Covid-19 incidence
but not mortality. All dementia diagnoses decreased
significantly. Elderly women were particularly affected.
Unspecified dementia was found to be increased.
Preliminary data from first half of 2021 showed similar
results.
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Dementia associated ICD-10 coding of age cohorts in Sweden during
2015-2020 showing a marked decrease in dementia coding during
2020.

Dementia ICD-10 associated coding correlate to Covid-19 incidence in
the 21 regions of Sweden.

Conclusion: Covid-19 is linked to increase in mortality
amongst dementia patients. Covid-19 has also caused large
impacts to dementia diagnosis and care. These findings
might have severe long-term consequences in the form of
underdiagnosis and undertreatment of dementia, particularly
amongst elderly women. Increased percentage of
unspecified dementia making up dementia diagnoses might
be indicative of decreased quality in dementia diagnosis.
Healthcare reforms are necessary to address these
shortcomings.

Disclosure: Nothing to disclose.
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OPR-037

Safety of vaccines against SARS-CoV-2
among patients with multiple sclerosis
treated with disease modifying therapies

. Kulikowska 1, K. Kapica-Topczewska 1, A. Czarnowska 1,

J. Tarasiuk 1, J. Kochanowicz 1, W. Brola 2, A. Kalinowska-
Lyszczarz 8, M. Adamczyk-Sowa 4, M. Stasiotek 5,
E. Krzystanek 6, K. Rejdak 7, A. Stowik 8, S. Budrewicz 9,
H. Bartosik-Psujek %9, A. Kulakowska !
! Departament of Neurology, Medical University of
Bialystok, Bialystok, Poland, 2 Collegium Medicum, Jan
Kochanowski University, Kielce, Poland, 3 Poznan
University of Medical Science, Poznan, Poland,
4 Departament of Neurology, Medical University of Silesia,
Zabrze, Poland, > Medical University of Lodz, Lodz, Poland,
¢ Departament of Neurology, Faculty of Healts Science,
Katowice, Poland, 7 Medical Univeristy of Lublin, Lublin,
Poland, $ Jagiellonian University, Medical College, Krakow,
Poland, * Medical University of Wroclaw, Wroclaw, Poland,
10 Departament of Neurology, Insititute of Medical Science,

University of Rzeszow, Rzeszow, Poland

Background and aims: The aim of the study was to report
side effects after vaccination against coronavirus disease
2019 (COVID-19) among individuals with multiple
sclerosis (MS) treated with disease-modifying therapies
(DMTSs) in Poland.

Methods: The study included 2,203 patients with MS
treated with DMTs and vaccinated against COVID-19 in 17
Polish MS centers. The data was collected through 15
December 2021. The information included demographics,
specific MS characteristics, current DMTs, type of vaccine,
side effects after vaccination, time of side effect symptoms
onset and resolution, applied treatment, relapse occurrence,
and incidence of COVID-19 after vaccination. The results
were obtained using maximum likelihood estimates for the
odds ratio and logistic regression.

Results: The majority (1,782/2,203; 80.89%) of included
patients were vaccinated with nucleoside-modified
messenger RNA (mRNA) vaccines. Mild symptoms after
immunization, more often after the first dose, were reported
by 70.04% of individuals. Most common were: arm pain
(47,34% after the first and 34,59% after the second dose),
fever (18.11% after the first and 19.38% after the second
dose), and fatigue (10.67% after the first and 10.94% after
the second dose). Only one individual presented severe side
effects (pro-thrombotic complications). None of the DMTs
predisposed to the development of particular side effects.
Relapse after vaccination occurred in 99 individuals, in 16
ones less than 21 days after the first or second dose of
immunization. 7 patients had confirmed SARS-CoV-2
infection despite vaccination

Conclusion: Serious side effects after vaccination against
COVID-19 in patients with MS are very rare and are not
related to particular DMT.

Disclosure: Authors have nothing to disclose.
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Cerebrovascular diseases: Small vessel
disease and ICH

OPR-038

Clinical characteristics of Cortical
Superficial Siderosis — a 10 years
(2009-2021) single centre experience

A. Toma 1, S. Pikija !, M. Koepp 2, A. Rohracher 1,

G. Kuchukhidze 3, M. McCoy 3, E. Trinka 3

! Department of Neurology, Christian-Doppler-University
Hospital, Member of the European Reference Network
EpiCARE, and Centre for Cognitive Neuroscience,
Paracelsus Medical University, Salzburg, Austria,

2 Department of Clinical and Experimental Epilepsy, UCL
Institute of Neurology, University College London; National
Hospital for Neurology and Neurosurgery, London, United
Kingdom; Chalfont Centre for Epilepsy, Chalfont St Peter,
Gerrards Cross, London,United Kingdom, 3 Department of
Neurology, Christian-Doppler-University Hospital, Member
of the European Reference Network EpiCARE, and
Neuroscience Institute, Centre for Cognitive Neuroscience,
Paracelsus Medical University, Salzburg, Austria

Background and aims: Cortical Superficial Siderosis
(cSS) is caused by supratentorial hemosiderin deposits
limited to the cortical sulci, supposedly due to acute non-
traumatic convexity subarachnoid haemorrhage (cSAH) in
subarachnoid space. ¢SS is a neuroimaging biomarker for
cerebral amyloid angiopathy (CAA) and a common cause
of transient focal neurological deficits (TFNES).

Methods: This is a descriptive retrospective study of
symptomatic patients with ¢SS and TFNEs who presented
in the Christian-Doppler-University Hospital, between 2009
and 2021. We analysed demographic, semiological, and
MRI data of 37 patients older than 55 years, with cSS/
cSAH and neuroimaging features of probable/possible CAA
in conformity with the Boston-Criteria.

Results: We identified 37 patients (35% male) with
probable (n=24; 65%) or possible (n=13; 35%) CAA with a
median age of 70 years (IQR 68-77). 65% (n=26) of them
showed cardiovascular risk factors, and 56% were presented
in our clinic with at least one transient focal neurological
episode, mostly in the form of non-motor sensory symptoms
(n=19) with a median duration of symptoms up to 15
minutes (IQR 10-30). The patients with only TFNEs were
significantly older (median 81 vs. 70 years of age, p=0.005)
than patients with symptoms due to stroke (infarction or
haemorrhagic) £+TFNEs. In the MRI, the most frequent
localization of ¢SS was in the frontal (n=54) followed by
parietal (n=38) and occipital (n=28) region.

Conclusion: In the population with established ¢SS, those
presenting only with TFNEs tend to be older than their
counterparts presenting with additional stroke symptoms.
Disclosure: Nothing to disclose.
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OPR-039

MRI small vessel disease classification of
intracerebral haemorrhage and risk of
recurrent cerebrovascular events
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I Department of Neurology, Inselspital Bern University
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2 University Institute for Diagnostic and Interventional
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Neurology, Department of Clinical Neurosciences, Lausanne
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Switzerland, 4 Department of Radiology, Cantonal Hospital,
St. Gallen, Switzerland, ° Stroke Unit and Division of
Neurology, HFR Fribourg — Cantonal Hospital, Villars-sur-
Glane, Switzerland, ¢ Stroke Center Hirslanden, Klinik
Hirslanden Zurich, Zurich, Switzerland, 7 Stroke Research
Group, Department of Clinical Neurosciences, University
Hospital and Faculty of Medicine, Geneva, Switzerland, $
Department of Radiology and Nuclear Medicine, Luzerner
Kantonsspital, Luzern, Switzerland,

9 Stroke Center EOC, Neurocenter of Southern Switzerland,
Lugano, Switzerland, 1° Stroke unit, GHOL, Hépital de zone
de Nyon, Nyon, Switzerland, ! Department of Neurology,
University Hospital and University of Zurich, Switzerland,

12 Department of Radiology and Nuclear Medicine,
Kantonsspital Winterthur, Switzerland, '3 Department of
Neurology, University Hospital Basel, Basel, Switzerland,

4 Department of Neurology, Kantonsspital Graubiinden,
Chur, Switzerland, 1° Diagnostic and Interventional
Neuroradiology, Department of Radiology and Nuclear
Medicine, University Hospital Basel, Basel, Switzerland,

6 Department of Neurology, Buergerspital Solothurn,
Solothurn, Switzerland, 17 8 Departments of Neurology and
Neurosurgery, Inselspital Bern University Hospital and
University of Bern, Bern, Switzerland

Background and aims: We present a novel MRI-based
small vessel disease (SVD)-phaenotype classification of
intracerebral haemorrhage (ICH) and investigate
associations with outcomes.

Methods: We included all consecutive patients with non-
traumatic, small vessel disease-related ICH from the multi-
center, prospective Swiss Stroke Registry who underwent
MRI. Patients were classified according to a novel MRI-
based classification using haemorrhagic (microbleeds,
cortical siderosis) and non-haemorrhagic (white matter
hyperintensities, lacunes) markers and haematoma location
as cerebral amyloid angiopathy (CAA), deep perforator
arteriopathy (DPA), mixed SVD or undetermined SVD.
Primary outcome was recurrent ICH or ischaemic strokes
within 3 months.
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MRI-based small vessel disease phaenotype classification: Flowchart

Results: We enrolled 858 patients (median age 73 years,
IQR 62-79; 44.4% female, admission NIHSS 8). The
distribution of MRI-phaenotypes was 22.6% DPA (194
patients), 10.8% CAA (93 patients), 51.0% mixed SVD
(438 patients) and 15.5% undetermined SVD (133 patients).
During follow-up, 8.4% (58 patients) suffered >1 recurrent
event (27 ischaemic strokes, 32 ICH). Rates of recurrent
ICH and ischaemic stroke were 3.1%/3.1% respectively in
patients with DPA, 3.9%/0% in CAA, 4.6%/6.1% in mixed
SVD and 7.9%/1.0% in patients with undetermined SVD.
After adjusting for confounders (incl. atrial fibrillation for
ischaemic stroke and history of ICH for recurrent ICH), we
did not observe a significant association of events with MRI
phaenotype.

Conclusion: This new MRI-based SVD-ICH phaenotype
classification is feasible and reproducible. Larger studies
with longer follow-up are needed to determine distinct risk
profiles for recurrent ICH and ischaemic stroke beyond
established risk factors.

Disclosure: Dr. Goeldlin: Grants from Swiss Academy of
Medical Sciences/Bangerter-Rhyner-Foundation (for the
submitted work), Mittelbauvereinigung der Universitat
Bern and Pfizer congress grant (outside the submitted
work).
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Tranexamic Acid Administration for
Patients with Aneurysmal Subarachnoid
Hemorrhage
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2 Faculty of Medicine, Al-Azhar University, Cairo, Egypt,

3 Faculty of Medicine, Zagazig University, Zagazig, Egypt,
4 College of Medicine, University of Ibadan, Ibadan,
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Hospital, Nasr City, Egypt, ¢ Faculty of Medicine, Al Azhar
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Background and aims: Antifibrinolytics as e-aminocaproic
acid and tranexamic acid (TXA), have been widely used for
decades to reduce the risks of rebleeding. Here, we aim to
synthesize evidence from published clinical trials on the
efficacy and safety of the administration of tranexamic acid
(TXA) in patients with aneurysmal subarachnoid
hemorrhage (aSAH).

Methods: We followed the standard methods of Cochrane
Handbook of Systematic Reviews for interventions and the
PRISMA statement guidelines 2020 when conducting and
reporting this study. A computer literature search of
PubMed, Scopus, Web of Science, and Cochrane Central
Register of Controlled Trials was conducted from inception
until 1 January 2022. We selected observational studies and
clinical trials comparing TXA versus no TXA in aSAH
patients. Data of all outcomes were pooled as the risk ratio
(RR) with the corresponding 95% confidence intervals in
the meta-analysis models.

Results: 13 studies with a total of 2,991 patients were
included in the analysis. TXA could significantly cut the
risk of rebleeding (RR 0.56, 95% CI 0.44 to 0.72) and
mortality from rebleeding (RR 0.60, 95% CI 0.39 to 0.92,
p=0.02). However, TXA did not significantly improve the
overall mortality, neurological outcome, delayed cerebral
ischemia, or hydrocephalus (all p>0.05). In terms of safety,
no significant adverse events were reported. No statistical
heterogeneity or publication bias were found in all
outcomes.

Conclusion: In patients with aSAH, TXA significantly
reduces the incidence of rebleeding and mortality from
rebleeding. However, current evidence does not support any
benefits in overall mortality, neurological outcome, delayed
cerebral ischemia, or hydrocephalus.

Disclosure: Nothing to disclose.
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modified Rankin Scale in patients with
aneurysmal subarachnoid hemorrhage
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Background and aims: The aims of this study are to assess:
1) inter-method reliability of different assessment methods
of the mRS 2) convergent validity and 3) responsiveness of
the mRS; and 4) the distribution of mRS scores across
patient reported outcome measures (PROMSs).

Methods: This is a prospective, randomized, multicenter
study. Patients were seen by a physician who assigned an
mRS score, followed depending on randomization by either
the structured interview or the self-assessment. All patients
completed different PROMs. Inter-method reliability was
assessed with the quadratic weighted kappa score and
percentage of agreement. Convergent validity and
responsiveness were assessed by testing hypotheses.
Results: The quadratic weighted kappa was 0.60 between
the assessment of the physician and structured interview
and 0.56 between assessment of the physician and self-
assessment. Percentage agreement was respectively 50.8%
and 19.6%. The assessment of the mRS through a structured
interview and self-assessment resulted in systematically
higher mRS scores than by the physician. The correlation of
the mRS with PROMs was moderate. Three out of four
hypotheses for convergent validity were met. Improvement
on GPE was indicated by 83% of patients; the mean change
score on the mRS was -0.08 (SD 0.915). None of the
hypotheses for responsiveness were met.

Conclusion: The mRS scores obtained with different
assessment methods differ significantly. The agreement
between the scores is low, although the reliability between
the assessment methods is good. The mRS generally
correlates with other instruments as expected, but it lacks
responsiveness.

Disclosure: Nothing to disclose.
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Clinical manifestations of deep perforator
small vessel disease in intracerebral
haemorrhages versus lacunar stroke
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Background and aims: Deep perforator arteriolopathy is
the leading etiology of intracerebral haemorrhage (ICH)
and lacunar strokes (LS) located in deep, non-lobar brain
regions. We compared clinical and MRI characteristics and
outcomes in patients with deep ICH and LS.

Methods: We included patients with MRI-confirmed LS or
ICH in the basal ganglia, thalamus, internal capsule or
brainstem from the Bernese Stroke Registry (2013-2019).
We assessed MRI markers of small vessel disease (SVD),
calculating overall burden. Co-primary outcomes were
modified Rankin Scale (mRS) and new ischaemic stroke or
ICH at 3-months.

Results: We included 711 patients, 112 patients (15.8%)
with deep ICH (mean age (SD) 65 (£15.1) years, 36.8%
female) and 599 patients (84.2%) with LS (mean age (SD)
69.7 (+£13.6) years, 39.9% female). Deep ICH was
independently associated with higher SVD burden score
(aOR 3.2, 95% CI 2.2-4.7). At 3 months, deep ICH was
associated with higher mRS (ordinal shift: aOR 2.2, 95% CI
1.2-4.0). Risk of ischaemic strokes was numerically higher
in deep ICH (8.6%) compared to LS (2.9%; p=0.046), but
attenuated after adjustment for confounders (e.g. atrial
fibrillation; aOR 2.9, 95% CI 0.96-8.7). Recurrent ICH
within 3 months occurred in only two patients with ICH, but
none with LS.

Conclusion: Deep perforator arteriolopathy manifesting as
ICH is less frequent but characterized by more severe
disease burden on MRI and worse outcome compared to
LS. The risk of subsequent ischaemic stroke seems at least
as high in deep ICH as in LS, advocating for shared
pathomechanisms with potential consequences for future
secondary prevention strategies.

Disclosure: Disclosures Dr. Goeldlin: Grants from Swiss
Academy of Medical Sciences/Bangerter-Rhyner-Foundation
(for the submitted work), Mittelbauvereinigung der Universitét
Bern and Pfizer congress grant (outside the submitted work).
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OPR-043

Cerebral white matter hyperintensities
indicate severity and progression of
coronary artery calcification
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T. Gattringer ?

! Department of Neurology, Medical University of Graz,
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Background and aims: Cerebral white matter
hyperintensities (WMH) are an important brain imaging
feature of cerebral small vessel disease and have been
associated with subclinical atherosclerosis including
coronary artery calcification (CAC). However, previous
studies on this association are limited by only cross-
sectional analysis. We here aimed to explore the relationship
between WMH and CAC in elderly individuals both cross-
sectionally and longitudinally.

Methods: The study population consisted of elderly
participants without stroke and dementia from the
community-based Austrian Stroke Prevention Family Study
(ASPS-Fam). Baseline and follow-up assessment comprised
brain MRI, coronary artery computed tomography and
clinical/laboratory examination of vascular risk factors.
WMH load (via semi-automated volumetric assessment)
and CAC levels (via the Agatston Score) were analyzed
quantitatively at baseline and after a median follow-up
period of 6 years.

Results: Of 331 study participants (mean age: 65.1+10.5
years; female: 59.8%), 105 underwent follow-up. Baseline
WMH load (mean: 7.9+13.7cm3) correlated with baseline
CAC levels (mean Agatston Score: 149+329) in univariable
(r=0.253, p=0.007) and multivariable analysis (adjusted for
age, sex and hypertension; p<0.001). While baseline CAC
levels were not predictive for WMH progression (mean:
1.1+2.6cm3, p>0.1), baseline WMH load was associated
with increase of CAC (mean: 149+289) during the follow-
up period in multivariable analysis (8=0.321, p<0.001).
Conclusion: In this community-based cohort of elderly
individuals, WMH were associated with CAC at baseline
and predictive of its progression over a 6-year follow-up
after adjustment for important co-variables.

Disclosure: Nothing to disclose.
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Normative charts for brain volume
development: Use and interpretation
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Background and aims: Child growth standards (e.g.
height, weight) defined by the World Health Organization
are used worldwide. However, brain volume charts (i.e.
quantitative models of brain development) are rarely used
and occasionally misinterpreted as abnormal even though
within normal limits. In this study, we investigate the
reliability of percentiles provided by normative charts for
pediatric MRI data and propose a suitable interpretation.
Methods: In 2,114 healthy subjects aged 5 to 96, gray
matter (GM) and white matter (WM) volumes scaled for
head size were computed using the automatic software
icobrain. Afterwards, volumetric percentile trajectories
were modeled as a function of age. An independent
multicenter test-retest pediatric MRI dataset composed of
211 subjects aged 6 to 20 was then employed to evaluate the
reproducibility of percentiles on these normative brain
volume charts.

Results: Percentile variability was higher for test-retest
means close to the percentile 50 (see Figure 1). As most of
the controls were distributed around this value, slight
volumetric differences led to high differences in percentile
values (see Figure 2). On the contrary, test-retest errors
were smaller when the test-retest mean was below percentile
10 or above percentile 90, providing higher confidence
about the atypical volumes.
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Fig 1: Absolute version of Bland-Altman plot of the test-retest
percentiles of gray matter (top) and white matter (bottom). In these box
plots, each independent dataset is color-coded.

Fig 2: Control subjects distribution and quantitative models of brain
development for gray matter (top) and white matter (bottom). The
distribution represents the controls subjects used to compute the
percentiles for 20 years old.

Conclusion: Given the high variability of percentiles close
to the percentile 50, individual changes in a patient’s brain
volume should be assessed as within or out of the normal
range. In contrast, abnormal brain development can reliably
be assessed by extreme percentiles.

Disclosure: This project has received funding from the
European Union H2020-MSCA-ITN program (PARENT,
956394).
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OPR-045

Brain age estimation by machine learning
outperforms brain parenchymal fraction
as imaging marker in multiple sclerosis
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Karolinska Institutet, Stockholm, Sweden, ¢ Department of
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4 Department of Psychology, University of Oslo, Oslo,
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Background and aims: The brain age paradigm applies
patterns of normal aging from large brain imaging data
repositories, allowing us to estimate an individual’s brain
age. Our objectives were to apply an established brain age
estimation model on longitudinal brain magnetic resonance
imaging (MRI) data from people with multiple sclerosis
(pwMS) and healthy controls (HC) and to compare clinical
and demographic associations with brain age and brain
parenchymal fraction (BPF).

Methods: PwMS (n=1.515, mean age 38.9 years) and HC
(n=876, mean age 45.9 years) were included from Oslo and
Karolinska University Hospitals. Structural 3D T1-weighted
MRI data were processed using a harmonized pipeline to
extract 1.118 cerebellar, cortical and subcortical features per
subject. We estimated brain age using our published training
set (n=35,474, age 3-89 years), residualizing for age, age”2,
sex and scanner. We used linear mixed models to test for
clinical and demographic associations with brain age and
BPF, respectively.

Results: The average estimated brain age of pwMS was 6.5
years older than HC (CI=5.4-7.5, p=2.6x1034). PWMS had
an accelerated annual increase in brain age of 22%
(CI=0.15-0.29, p=8.0x1011), not evident for HC. Brain age
performed better than BPF for clinical associations
(expanded disability status scale; t=4.5, p=7.0x106 vs.
t=2.6, p=0.01 and disease duration; t=4.3, p=2.5x10" vs.
t=1.8, p=0.07).

Table 1. Overview of the demographic and clinical features of the
multiple sclerosis cohort at the first scan

Figure 1. An overview of the multiple sclerosis cohort.
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Conclusion: In our large-scale study, pwMS displayed
older brain age and accelerated brain aging compared to
HC. The brain age paradigm outperformed standard BPF
analyses in terms of mapping clinical associations and can
potentially serve as an individual global imaging marker of
neurodegeneration in MS.

Disclosure: EAH, SB, PBH, MKB, PS, AM, TO, EGC, JH,
HFH, FP and TG received honoraria from different
pharmaceutical companies and grants. All other authors
report no relevant disclosures.
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The subcortical and neurochemical
organisation of the ventral and dorsal
attention networks
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Background and aims: The cortical mapping of attentional
systems identified two segregated networks that mediate
stimulus-driven and goal-driven processes, the Ventral and
the Dorsal Attention Networks. Deep brain
electrophysiological recordings, behavioural data from
phylogenetic distant species and observations from human
brain pathologies suggest that purely corticocentric models
might not fully express the neural background of attention.
Here, we aimed to map the subcortical architecture of
attention networks, using advanced methods of functional
alignment applied to resting-state functional connectivity.
Methods: First, we seeded functional network maps of the
Ventral and the Dorsal Attention Networks from 110 7T
resting-state functional MRIs. Network maps were
functionally aligned in a functional space through iterative
diffeomorphic transformations. Then, we examined the
structural, functional and graph centrality properties of the
identified subcortical structures. Finally, we computed the
spatial correlation between the projections of the brainstem
nuclei and the distribution maps of the neurotransmitter
systems.

Results: Functionally aligned maps of both networks
overlapped the pulvinar, the superior colliculi, the head of
caudate nuclei, and a cluster of brainstem nuclei (Fig. 1).
Structurally, these nuclei were densely connected network
hubs, integrating projection fibers, namely fronto-pulvinar,
parieto-pulvinar and tecto-pulvinar tracts. The structural
projections of the brainstem nuclei were spatially correlated
with the distribution of the nicotinic acetylcholine receptors
and the dopamine transporters (Fig. 2).
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Figure 2: Correlation between the structural projections of the
brainstem nuclei and the neurotransmitter systems. (a) Spearman’s
correlation with the maps of receptors and transporters; (b) Graphical
representation of the highest correlations.

Figure 1: VAN (left) and DAN (right) maps after functional alignment,
at different anatomical levels, namely cerebral cortical surface (a),
thalamus and basal ganglia (b), brainstem (c) and cerebellar cortical

surface (d). . .
Conclusion: The convergence of functional, structural and

neurochemical evidence provides a novel framework to
comprehensively understand the neural basis of attention
across different species and the pathophysiology of attention
disorders that may arise from lesions of deep brain nuclei,
such as subcortical neglect.

Disclosure: Nothing to disclose.
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Brain network centrality abnormalities
associated with multiple sclerosis disease
course
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Background and aims: Voxel-wise degree centrality (DC)
captures brain network topography from resting-state
functional MRI (RS fMRI). We aimed at assessing DC
abnormalities in multiple sclerosis (MS) patients and to
evaluate their association with disease course.

Methods: 971 MS patients (47 clinically isolated syndrome
[CIS]; 704 relapsing-remitting MS [RRMS]; 145 secondary
progressive MS [SPMS] and 75 primary progressive MS
[PPMS]) and 330 healthy controls (HCs) performed RS
fMRI and clinical assessment. SPM12 age-, sex-, centre-
and gray matter volume adjusted ANOVA and multivariable
regressions were employed. All p were <0.05 family wise
error corrected.

Results: MS patients showed reduced DC in the bilateral
insula and somatosensory areas and increased DC in the
bilateral precuneus and middle occipital gyri vs HCs. These
DC abnormalities were mostly observed in RRMS and
SPMS. We reported on increased DC in frontal and temporal
regions in RRMS vs CIS, which became more widespread
in PPMS vs CIS and also involved the precunei and the
hippocampus in SPMS vs RRMS patients. Cognitively
impaired patients showed reduced DC in somatosensory
areas and increased DC in the default mode network (DMN)
vs both HCs and cognitively preserved patients. Finally, in
MS, more severe disability correlated with increased DC in
the right precuneus.

Conclusion: MS patients showed progressive DC reduction
in the salience and primary sensory networks and a DC
increase in the DMN over the disease course mirroring
disability accrual. MS pathology may produce a
sensorimotor network collapse, with a possible attempt of
the DMN to counteract for this damage.

Disclosure: Antonio Carotenuto was supported by a
MAGNIMS/ECTRIMS research fellowship.
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Resting state fMRI to assess the Pain
Connectome integrity during
nitroglycerin-induced migraine attacks

D. Martinelli %, G. Castellazzi 2, M. Pocora 1, R. De Icco 1,
A. Bacila 3, M. Allena 4, E. Guaschino 4, G. Sances 4,

A. Pichiecchio 5, C. Tassorelli !

! Headache Science and Rehabilitation Center, IRCCS C.
Mondino Foundation, Pavia, Italy/ Department of Brain and
Behavioural Sciences, University of Pavia, Pavia, Italy,

2 Headache Science and Rehabilitation Center, IRCCS C.
Mondino Foundation, Pavia, Italy/ NMR Research Unit,
Queen Square MS Centre, Department of
Neuroinflammation, UCL Queen Square Institute of
Neurology, Faculty of Brain Sciences, London, United
Kingdom, Department, > Neuroradiology Unit, IRCCS C.
Mondino Foundation, Pavia, Italy, + Headache Science and
Rehabilitation Center, IRCCS C. Mondino Foundation,
Pavia, Italy, > Neuroradiology Unit, IRCCS C. Mondino
Foundation, Pavia, Italy / Department of Brain and
Behavioural Sciences, University of Pavia, Pavia, Italy

Background and aims: Resting state functional MRI
(rs-fMRI) has been widely used to study the brain functional
connectivity (FC) changes occurring in migraine, to better
understand the underlying cyclical mechanisms. In this pilot
study, we focused on the pain connectome (PC) and we
used rs-fMRI to address its functional integrity during a
nitroglycerin-induced migraine-like attack.

Methods: Ten episodic migraineurs (EM, 4 female, 29.4
yo, 4 MMD) underwent 3T MRI examination consisting in
four rs-fMRI repetitions during the subsequent phases of a
nitroglycerin-induced migraine attack (baseline, prodrome,
full-blown attack, recovery, Fig.1). Nine healthy controls
(HC, 3 female, 26.7 yo) were enrolled for reference.
Subjects’ scans were processed to identify the PC (Fig. 2).
A non-parametric permutation test was run to detect
significant FC changes inside PC between EM and HC
subjects in the different attack phases.

All subject underwent four rs-fMRI scans temporally-matched with a
nitroglycerin-induced migraine attack: pain-free baseline, prodromal,
full-blown attack, recovery. None of the HCs developed a migraine
attack following the nitroglycerin challenge.

Brain areas of the pain connectome (PC) used for the present study. The
PC mainly includes: inferior, middle and superior Frontal gyri, bilateral
insula, inferior, middle and superior Temporal gyri, precuneus, bilateral
thalami, pons and posterior cerebel.

Results: At baseline EM subjects showed a significantly
reduced FC within PC in right temporal lobe and superior
frontal gyrus when compared to HCs. This difference was
progressively lost during the full-blown phase and the
recovery. During the full-blown phase, EM subjects showed
increased FC in prefrontal cortex and cerebellar crux of the
PC, which persisted over the recovery (Fig. 3).

Altered areas of FC within the pain connectome in EM subjects
compared to HCs. On the left: in red-yellow, areas of reduced FC in
EM vs HC (EM < HC). On the right: in blue-light blue, areas of
increased FC in EM (EM > HC).

Conclusion: The findings observed suggest a baseline
alteration in descending modulation pain processing in
migraine. Migraine-like pain induction caused a profound
PC alteration, which persisted over recovery. Our findings
also point to the involvement of the cerebellum - a multiple
effector system integrator and a ruler of pain perception
modulation - possibly in the resolution of pain.

Disclosure: RDI has received speaker honoraria for oral
presentations from Eli-Lilly. CT has received fees for
advisory boards or scientific lecturing from Allergan/
AbbVie, Eli Lilly, Lundbeck, Novartis, and TEVA; and
institutional payments for clinical trials from Allergan/
AbbVie, Eli Lilly, Novartis Lundbeck, and TEVA. SG
received honoraria for the participation in advisory board or
for oral presentation from: Eli-Lilly and Novartis. MA SG
received honoraria for the participation in advisory board or
for oral presentation from: Eli-Lilly and Teva. All other
Authors have no conflicts of interest to declare.
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CGRP plasma levels in migraine patients
before and after CGRP monoclonal
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Background and aims: Monoclonal antibodies against
calcitonin gene-related peptide (CGRP) or its receptor are
the first targeted preventive migraine treatment. Erenumab
- one of these medications - is well studied in clinical trials;
however, the data on its use in real-world practice are still
insufficient. To date, there is no knowledge of whether it has
any effect on plasma CGRP levels.

Methods: We included 58 patients (50 women, average age
44,6+11,4) with migraine on the preventive therapy with
CGRP monoclonal antibody erenumab. We evaluated
previous prophylactic medications, headache days per
month, adverse events. To assess CGRP levels, we obtained
blood samples from the antecubital vein outside a migraine
attack before and after 6 months of therapy. CGRP levels
were measured by enzyme-linked immunosorbent assay
(ELISA).

Results: 49 patients had chronic migraine, 15 patients had
resistant migraine and 2 patients — refractory migraine.
During the study, two patients dropped out due to adverse
events (constipation). 42 patients continued taking
erenumab 70 mg for at least six months. The average
number of headache days per month before treatment was

21.6, decreasing to 6.8 after therapy. In the preliminary
analysis, we assessed plasma samples from 18 patients.
Before treatment, the mean plasma CGRP level was
23.1£26.5 pg/ml and 59.1+29.6 pg/ml after treatment. Thus,
plasma CGRP level in peripheral blood after 6 months of
therapy with erenumab increased on average more than
twice the baseline level.

Conclusion: CGRP levels increase significantly after the
therapy. Further studies with more participants are needed
to confirm these data.

Disclosure: Nothing to disclose.
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Late response to anti-CGRP (calcitonin
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antibodies: implication for clinical
practice

C. Aurilia !, G. Egeo %, G. Fiorentini %, S. Cevoli 2,

R. Messina 3, A. Salerno 4, P. Torelli 5, M. Albanese 5,

A. Carnevale 7, E Bono & D. DAmico 9, C. Altamura 9,

B. Colombo 3, F. Frediani !, B. Mercuri 4, F. D’Onofrio 12,
L. Grazzi %, M. Aguggia '3, C. Finocchi %4, P. Di Fiore %,

M. Zucco 5, M. Trimboli %6, S. Bonassi ¥/, E. Vernieri 10,

P. Barbanti !

! Headache and Pain Unit, IRCCS San Raffaele Roma,
Rome, Italy, > IRCCS - Institute of Neurological Sciences —
Bologna, Bologna, Italy, 3 Neurology Unit,
Neurorehabilitation Unit, and Neurophysiology Unit, Vita-
Salute San Raffaele University and San Raffaele Scientific
Institute, Milan, Italy, # San Giovanni Addolorata Hospital,
Rome, Italy, 3 Unit of Neurology, Department of Medicine
and Surgery, Headache Center, University of Parma, Parma,
Italy, ® Neurology Unit, Headache Center;, University
Hospital of Rome “TorVergata”, Rome, Italy, 7 San Filippo
Neri Hospital, Rome, Italy, ¢ Center for Headache and
Intracranial Pressure Disorders, Neurology Unit, A.O.U.
Mater Domini, Catanzaro, Italy, * Neuroalgology Unit,
Headache Center Fondazione IRCCS Istituto Neurologico
“Carlo Besta”, Milan, Italy, ' Headache and
Neurosonology Unit Policlinico Universitario Campus Bio-
Medico, Rome, Italy, ' UOC Neurologia and Stroke Unit,
Headache Center - ASST Santi Paolo Carlo — Milan, Italy !

2 Headache Center, AOSG Moscati, Avellino, Italy,

13 Cardinal Massaia Hospital, Headache Center, Asti, Italy,
4 [RCCS Ospedale Policlinico San Martino, Headache
Center, Genova, Italy, 15 San Camillo Hospital, Headache
Center, Rome, Italy ' Institute of Neurology, Department of
Medical and Surgical Sciences, University Magna Graecia
of Catanzaro, Italy, 7 Clinical and Molecular Epidemiology,
Department of Human Sciences and Quality of Life
Promotion IRCCS San Raffaele Roma, Rome, Italy
Background and aims: Monoclonal antibodies (mAbs)
targeting the Calcitonin Gene-Related Peptide (CGRP) are
characterized by an early onset of efficacy, but late response
(>12 weeks) may occur in some patients. Aims: To assess
the prevalence of late responders (>50% response after >12
weeks) to antiCGRP mAbs in patients affected by high-
frequency episodic (HFEM: 8-14 days/month) or chronic
migraine (CM).

Methods: In this multicenter (n=16), cohort, real life study,
we evaluated the >50% response rate in all consecutive
patients affected HFEM or CM treated with erenumab,
galcanezumab or fremanezumab for >12 months from
20/12/2018 to 01/12/2021. Primary endpoint was the
proportion of late-responders (=50% response >12 weeks);
the secondary endpoint was the estimation of median week
of response in these patients.
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Results: 912 migraine patients (HFEM/CM: 222/690) were
treated with mAbs (erenumab: 789 pts; fremanezumab: 65
pts; galcanezumab: 58 pts) for at least 12 months. Overall,
352 patients (38.6%) were non-responders at week 12
(erenumab: 344, 43.6%; fremanezumab: 14, 21.5%;
galcanezumab: 14, 24.1%). Among non-responders, 128
patients (36.4%) were indeed late responders (erenumab:
114, 33.1%; fremanezumab: 5, 35.7%); galcanezumab: 9,
64.2%), showing on average a >50% response after median
20 (IQR 4-24) weeks of treatment (erenumab median
weeks: 20, IQR 16-24; fremanezumab: 16, IQR 16-24;
galcanezumab: 20, IQR 16-21).

Conclusion: Late response to antiCGRP mAbs may occur
in more than one third of migraine patients considered not
responders at 12 weeks. Our findings suggest extending the
efficacy treatment evaluation for antiCGRP mAbs to 6
months, also in terms of reimbursement policies.
Disclosure: Nothing to disclose.

OPR-051

Functional connectivity changes in
complex migraine aura: beyond the visual
network

A. Russo, M. Silvestro, A. Tessitore,

E. Scotto di Clemente, E Esposito, G. Tedeschi
Department of Advanced Medical and Surgical Sciences,
University of Campania “Luigi Vanvitelli”, Caserta, Italy

Background and aims: Although the majority of migraine
with aura (MwA) patients experiences simple visual aura, a
discrete percentage also reports somatosensory, dysphasic
or motor symptoms (the so-called complex auras). The wide
aura clinical spectrum led to investigate whether the
heterogeneity of aura phenomenon could be subtended by
different neural correlates, suggesting an increased visual
cortical excitability in complex MwA. We aimed to explore
whether complex MwA patients are characterized by more
pronounced connectivity changes of the visual network and
whether functional abnormalities may extend beyond the
visual network encompassing also the sensorimotor network
in complex MwA patients when compared to simple visual
MwA patients.

Methods: By using a resting state-fMRI approach, we
compared the resting state functional connectivity (RS-Fc)
of both visual and sensorimotor networks in 20 complex
MwA patients in comparison with 20 simple visual MwA
patients and 20 migraine without aura (MwoA) patients.
Results: Complex MwA patients showed a significantly
higher RS-Fc of the left lingual gyrus, within the visual
network, and of the right anterior insula, within the
sensorimotor network, when compared to both simple
visual MwA and MwoA patients (p<0.001). The abnormal
right anterior insula RS-Fc was able to discriminate complex
MwA patients from simple aura MwA patients as
demonstrated by logistic regression analysis (AUC: 0.83).

Group-level (main effects) functional connectivity of visual and
sensorimotor networks in complex MwA, simple visual MwA and
MwoA patients

T-map of statistically significant differences within the visual and
sensorimotor networks between complex MwA and simple visual
MwA

Conclusion: Our findings suggest that higher extrastriate
RS-Fc might promote the CSD onset representing the neural
correlate of simple visual aura that can propagate to
sensorimotor regions, if an increased insula RS-Fc coexists,
leading to complex aura phenotypes.

Disclosure: Nothing to disclose.
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Electrodiagnostic Findings in Facial Onset
Sensory Motor Neuronopathy (FOSMN)

H. Oliveira %, M. Silsby 2, S. Jaiser , M. Lai 3, N. Pavey 2,
M. Kiernan 2, T. Williams 4, S. Vucic 2, M. Baker !

! Institute of Translational and Clinical Research, University
of Newcastle, Newcastle upon Tyne, United Kingdom,

2 Brain and Nerve Research Centre, Concord Clinical
School, Sydney Medical School, The University of Sydney,
Sydney, Australia, 3 Department of Neurophysiology, Royal
Victoria Infirmary, Newcastle upon Tyne, United Kingdom,

4 Department of Neurology, Royal Victoria Infirmary,
Newcastle upon Tyne, United Kingdom

Background and aims: FOSMN is a rare clinical syndrome
initially described in a seminal case series of five patients
who presented with facial sensory deficits, followed by
motor deficits, evolving rostro-caudally. Clinical, genetic
and neuropathological data strongly suggest that FOSMN is
a rare phenotype of amyotrophic lateral sclerosis (ALS).
Herein, we review the published electrodiagnostic data for
FOSMN and report detailed electrophysiological data from
two cohorts (n=10) with this syndrome, proposing a specific
approach to electrodiagnostic testing in patients who present
with facial sensory symptoms.

Methods: Blink Reflexes, Electromyography, Nerve
Conduction Studies, Somatosensory Evoked Potentials,
Threshold Tracking Transcranial Magnetic Stimulation.
Results: Findings on standard electrophysiological
assessment were in broad agreement with those published:
blink reflexes were abnormal in all but one patient (Figure
1); SNAPs were reduced but CMAPs preserved; mixed
acute and chronic neurogenic change was identified on
needle EMG in bulbar and cervicothoracic muscles in
approximately 50% of patients. In addition, upper limb SEP
central conduction times were increased (n=4) and
progressed on repeat testing (n=3) (Figure 2), and upper
motor neuron dysfunction was revealed by several measures
[ipsilateral MEPs (n=1); reduced short interval intra-cortical
inhibition on threshold-tracking TMS (n=2); absent beta-
band intermuscular coherence (n=3)].

Figure 1. Blink reflexes. Illustrative examples of blink reflex responses
acquired from patients 1 and 4. Responses were recorded from left (L)
and right (R) orbicularis oculi (OO) following stimulation of the
supraorbital nerve at a range of intensities.
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Figure 2. Changes in SNAP amplitudes, SNCVs and upper limb SEPs.
In a subset of FOSMN patients (n=4) nerve conduction studies were
repeated more than once. Only median digit 1l SNAP/SNCV data are
presented (NB. There was no evidence of carpal tunnel syndrome.

Figure 3. Summary of electrodiagnostic findings in FOSMN. The
neurophysiological examination is useful in identifying pathognomonic
signs of FOSMN such as abnormal blink reflexes, in addition to
identifying subclinical lower and upper motor neurons.

Conclusion: Electrodiagnostic investigation of FOSMN
should include blink reflex testing, SEPs and tests of upper
motor neuron function (Figure 3). The combination of
progressive lower motor neuron disease and upper motor
neuron disease on neurophysiological investigation
provides further support for the contention that FOSMN is
a rare phenotypic variant of ALS.

Disclosure: Nothing to disclose.
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OPR-053

Directionality of disease spread is
associated with clinical phenotype in
amyotrophic lateral sclerosis

A. Maranzano 1, E. Colombo 1, B. Poletti %, S. Torre 1,

E Verde 2, C. Morelli 1, V. Silani 2, N. Ticozzi 2

! Department of Neurology, Istituto Auxologico Italiano
IRCCS, Milan, Italy, ?> Department of Pathophysiology and
Transplantation, “Dino Ferrari” Center, Universita degli
Studi di Milano, Milan, Italy

Background and aims: increasing evidence shows that
disease spread in amyotrophic lateral sclerosis (ALS)
follows a preferential pattern rather than a random model
with more frequent involvement of contiguous regions from
the site of symptoms onset. Aim of our study is to assess if
specific pattern of disease progression may influence the
clinical phenotype.

Methods: A single center retrospective cohort of 854 Italian
ALS patients has been evaluated to assess correlations
between directionality of the disease process after symptoms
onset and motor/neuropsychological phenotype. Order of
affected regions was established from medical history. Penn
Upper Motor Neuron Score (PUMNS) and MRC scale for
muscle strenght were used to assess motor phenotype. The
Italian version of the Edinburgh Cognitive and Behavioural
ALS Screen (ECAS) was administered to evaluate cognitive
and behavioural profiles.

Results: The most frequent directionality of initial spread
included adjacent horizontal regions (41%) and it was
observed in patients with lower MRC (p=0.049) while
vertical diffusion (17%) was associated with higher
PUMNS (p<0.0001) and with reduced survival (p=0.001).
Noncontiguous disease spread was more frequently
observed in older individuals with the same motor profile of
patients with vertical diffusion and with impairment of ALS
specific and non-specific domains at ECAS.

Distribution of UMN involvement using the Penn Upper Motor Neuron
Score (PUMNS) in ALS patients with horizontal and vertical disease
spread. Kruskal-Wallis test for independent samples.

Kaplan-Meyer plots of survival probabilities: patients with horizontal
disease progression (green line) had significantly prolonged survival
when compared to patients with vertical spread (light blue line) (Log
Rank: ¥2=10,438; p=0,001)

Figure 3
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Distribution of ECAS Total score in ALS patients with contiguous and
noncontiguous disease spread. Kruskal-Wallis test for independent
samples.

Conclusion: our study supports the hypothesis of a
preferential pattern of disease spread according to prevalent
involvement of upper or lower motor neuron. Furthermore,
our results indicate that disease extension from site of onset
may influence the clinical phenotype.

Disclosure: Nothing to disclose.
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Motor, cognitive and behavioral features
of C90RF72-associated amyotrophic
lateral sclerosis
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F. Verde 2 E Solca %, R. Bonetti %, L. Carelli 1, C. Morelli 1,
A. Ratti 3, V. Silani 2, N. Ticozzi 2

! Department of Neurology, Istituto Auxologico Italiano
IRCCS, Milan, Italy, ?> Department of Pathophysiology and
Transplantation, University of Milan, Milan, Italy,

3 Department of Neurology and Laboratory of Neuroscience,
IRCCS Istituto Auxologico Italiano, Milano, Italy

Background and aims: In several reports, ALS individuals
carrying the hexanucleotide repeat expansion (HRE) in the
c9orf72 gene (C9Pos) have been described as presenting
distinct features compared to the general population
(C9Neg). Here we aim to identify the phenotypic traits
more closely associated with the HRE and analyze the role
of the repeat length as a modifier factor.

Methods: We studied a cohort of 960 ALS patients. Motor
phenotype was determined using the MRC scale, the lower
motor neuron score (LMNS) and the Penn upper motor
neuron score (PUMNS). Neuropsychological profile was
studied using the Italian version of the Edinburgh Cognitive
and Behavioral ALS Screen (ECAS), the Frontal Behavioral
Inventory (FBI), the Beck Depression Inventory-11 (BDI-11)
and the State-Trait Anxiety Inventory (STAI). A two-step
PCR protocol and a Southern blotting were performed to
determine respectively the presence and the size of HRE.
Results: HRE was detected in 55/960 (5.7%) patients.
C9pos patients showed a younger onset, higher odds of
bulbar onset, increased burden of UMN signs and, reduced
survival, and higher frequency of concurrent dementia.
Concerning cognitive phenotype, we found an inverse
correlation between the HRE length and the performance at
ECAS ALS-specific tasks (p=0.031). C9pos patients also
showed higher burden of behavioral disinhibition
(p=1.6x10-4) and lower degrees of depression (p=0.015)
and anxiety (p=0.008) when compared to C9Neg cases.

Kaplan-Meier plots of survival probabilities: the patients carrying the
pathogenic C9orf72 repeat expansion (C9Pos, red line) display shorter
survival time than the patients without genetic mutations (C9Neg, grey
line); +: censored cases.
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Simple dispersion with adjustment curve of hexanucleotide repeat
expansion (HRE) length for for Edinburgh Cognitive and Behavioural
ALS Screen (ECAS) ALS-specific
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Distribution of BDI -1l total scores in C9Pos and C9Neg patients.
Kruskal-Wallis for independent samples.

Conclusion: Our study provides an extensive
characterization of motor, cognitive and behavioral features
of c9orf72-associated ALS. Furthermore, our results
indicate that the c9orf72 HRE size may represent a modifier
of cognitive phenotype along the ALS-FTD spectrum.
Disclosure: Nothing to disclose.
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OPR-055

The heterogeneity of respiratory failure
occurrence in Amyotrophic Lateral
Sclerosis: a two-step cluster analysis.

M. Torrieri !, U. Manera 1, A. Mattei 2, A. Canosa 1,
C. Moglia %, E Palumbo 1, E Casale %, N. Launaro 3,
M. Bellocchia 2, F. Ribolla 2, R. Vasta !, G. Mora 4,

A. Calvo %, A. Chio !

!“Rita Levi Montalcini’ Department of Neuroscience,
University of Turin, Turin, Italy, > S.C. Pneumologia U,
Azienda Ospedaliero-Universitaria Citta della Salute e della
Scienza, Turin, Italy, 3 Respiratory Intensive Care Unit -
Presidio Ospedaliero di Saluzzo, Saluzzo, Italy,

4 Neurorehabilitation Department, ICS Maugeri IRCCS,
Institute of Milan, Milan, Italy

Background and aims: Recognizing early respiratory
impairment in Amyotrophic Lateral Sclerosis (ALS) can be
demanding. We aimed at identifying ALS patients’ clusters,
based on clinical features, pulmonary function tests, and
arterial blood gas analysis (ABG) parameters, to improve
patients’ prognostic stratification and respiratory
management.

Methods: We included 488 ALS patients. A two-step cluster
analysis was performed by using the following model
variables: respiratory symptoms derived from ALSFRS-r
scale, disease progression rate (AALSFRS), severe bulbar
involvement, FVC, pCO2 and HCO3- arterial blood levels.
We compared the survival analysing the differences among
clusters. Regression analysis was used to identify the
variables that better predict the occurrence of respiratory
symptoms.

Results: Five clusters were identified: Cluster 1, patients
without respiratory failure (“normal” patients, NP); Cluster
2, patients with nocturnal hypoventilation (NH); Cluster 3,
fast progressors (FP); Cluster 4, patients with severe bulbar
impairment (SB); Cluster 5, patients with respiratory failure
(RF). NH, FP, SB and RF clusters showed a shorter survival
when compared to NP (21.6 months, 95% CI 19.7-23.4,
p<0.001), without any significant difference among them
(p>0.05 for all comparisons). After NIV adaptation FP had
the longest prolongation of survival (about 10 months,
p<0.001), while SB patients did not show any benefit
(p=0.675). Respiratory symptoms can be predicted by a
combination of variables (FVC%, pCO2, ALSFRS-r score,
AALSFRS), showing only a moderate correlation to them
(R=0.490, p<0.001).

Figure 1. Box-plots: significant differences among clusters.

Figure 2. Kaplan-Meier curves. Fig. 2a: Survival from ABG/spirometry
in all clusters. Fig. 2b: time from ABG/PFT to NIV initiation in all
clusters.

Figure 3. Kaplan-Meier curves: survival from ABG/spirometry in all
clusters depending on NIV adaptation (Fig 3a patients who did not
undergo NIV; Fig 3b patients who underwent NIV).

Conclusion: ALS patients show different pulmonary
dysfunction presentations, independently from respiratory
symptoms, that can be grouped in homogeneous clusters, to
predict prognosis and plan respiratory management

properly.
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Disclosure: Dr Torrieri, Dr Manera, Dr Mattei, Dr Canosa,
Dr Moglia, Dr Palumbo, Dr Casale, Dr Launaro, Dr Ribolla,
Dr Bellocchia, Dr Vasta and Dr Mora report no conflicts of
interest. Prof Calvo has received research grant from
Cytokinetics. Prof Chio serves on scientific advisory boards
for Mitsubishi Tanabe, Roche, Biogen, Denali Pharma, AC
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organizations had no role in data collections and analysis
and did not participate to writing and approving the
manuscript. The information reported in the manuscript has
never been reported elsewhere.

OPR-056

Phenotype analysis of FUS mutations in
ALS

M. Grassano !, C. Moglia %, G. Brodini !, U. Manera ?,

R. Vasta !, A. Canosa !, A. Calvo 1, B. Traynor 2, A. Chio !
L ALS Centre, “Rita Levi Montalcini” Department of
Neuroscience, University of Turin, Italy, > Neuromuscular
Diseases Research Section, Laboratory of Neurogenetics,
National Institute on Aging, NIH, Bethesda, MD, United
States of America

Background and aims: Mutations in Fused in Sarcoma
(FUS) are among the most common genetic causes of ALS
worldwide. They are supposedly characterized by a
homogeneous pure motor phenotype with early-onset and
short disease duration. However, a few FUS-mutated cases
with a very late disease onset and slow progression have
been reported. Therefore, here we analyzed genotype-
phenotype correlations and identify the prognostic factors
in FUS-ALS cases.

Methods: We identified and cross-sectionally analyzed 22
FUS-ALS patient histories from a single-center cohort of
2615 genetically tested patients and reviewed 289
previously published FUS-ALS cases.

Results: Survival of FUS-ALS is age-dependent: in our
cohort only, early-onset FUS ALS patients had a rapid
disease progression and short survival (p=0.000003). Meta-
analysis of literature data confirmed this trend (p=0.00003).
This survival pattern is not observed in other ALS-related
genes in our series. We clustered FUS-ALS patients in three
phenotypes: (a) axial ALS, with upper cervical and dropped-
head onset in mid-to-late adulthood; (b) benign ALS,
usually with a late-onset and slow disease progression, (c)
juvenile ALS, often with bulbar onset and preceded by
learning disability or mild mental retardation. Those
phenotypes arise from different mutations.
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(A) Survival analysis of early onset FUS carriers (age at onset < 46 ys,
Al) and mid-to-late onset FUS (> 46 ys, A2) vs non-mutated ALS
cases. (B) Survival analysis of early onset FUS carriers (age at onset <
46 ys) vs mid-to-late onset FUS (> 46 ys)

Conclusion: We observed specific genotype-phenotype
correlations of FUS-ALS and identified age at onset as the
most critical prognostic factor. Our results demonstrated
that FUS mutations underlie a specific subtype of ALS and
enable a careful stratification of newly diagnosed FUS-ALS
cases in terms of clinical course and potential therapeutic
windows. This will be crucial in the light of incoming gene-
specific therapy.

Patterns of motor and non-motor involvement in FUS-ALS and
genotype-phenotype correlation of FUS mutations

Disclosure: All authors report no disclosures relevant to the
studly.
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OPR-057

3D visualization of Lewy Bodies: Insight
into Parkinsonian’s subtantia nigra using
Synchrotron Phase-Contrast Imaging

E. Sole Cruz !, M. Fournier 2, E. De Schlichting 3,

A. Rabier 4, J. Perriere 4, E. Brun 5, A. Bellier 4,

A. Pacureanu 8

! Movement Disorders Department, Neurology/CHU
Grenoble Alpes, Grenoble, France, > General Neurology
Department, Neurology/Centre Hospitalier du Pays d’Aix,
Aix-en-Provence, France, 3 General Neurosurgery
Department, Neurosurgery/CHU Grenoble Alpes, Grenoble,
France, ¥ Laboratoire d’Anatomie des Alpes Frangaises/
Universite Grenoble Alpes. Grenoble, France, > UA7
STROBE, Inserm/Universite Grenoble Alpes, Grenoble,
France, 5 ID16a/European Synchrotron Radiation Facility,
Grenoble, France

Background and aims: Parkinson disease (PD) is
histologically characterized by alpha-synuclein aggregates
forming the Lewy Bodies (LB), mostly found in the
substantia nigra (SN). Conventional imaging techniques
such as MRI or TDM lack of spatial resolution. Histology
and electronic microscopy do not allow 3D analysis, require
staining and are limited in the size of sample (pum).
Synchrotron Phase contrast X-ray imaging (S-PCI) is an
emerging modality that exploits the differing refractive
indices of materials to create additional contrast, especially
in soft tissues. The aim of this study was to assess the ability
of multiscale S-PCI to visualize the morphologic
abnormalities present in human SN affected by PD.
Methods: Five samples of SN from four deceased-donors
affected by PD and one age-matched control were imaged
at the European Synchrotron Radiation Facility (ESRF,
Grenoble, France). The whole SN was acquired at a
resolution of 3 and 0.6 microns. Then, targeted regions were
imaged at a resolution of 50 nanometers. No contrast agent
was used in this study.

Results: Targeting of neuromelanin neurons was easy, and
few artefacts were observed. Neuromelanin neurons, were
individualizable in the SN (Fig. 1). Some Parkinsonian
neuromelanin neurons contained dense spheric structures
repelling the neuromelanine granulations, recognized as LB
(Fig. 2 and Fig. 3). Pale bodies were identified too.

Figure 1. SN components at 50nm resolution: A. Neuromelanin
neurons (purple = Neuromelanin; Green = Glial cells; Blue= nucleus;
Orange = neurons) ; B. Glial cell ; C. Blood vessel.

Figure 2. Lewy Body in SN in of two different donnors (A and B) at
50nm resolution. Yellow crosses indicate the position of the LB in the
different views and planes (XY, YZ, XZ)

Figure 3. (A) 2D representation of a cell containing two misshapen LB
at 50nm (Green arrows = LB). (B) matching 3D representation (Red =
Cell membrane; Green = nucleolus; Yellow = LB; blue = Neuromelanin)
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Conclusion: In this study we proved non-inferiority of
multiscale S-PCI for visualizing LB in PD compared with
conventional histological technique, and the capacity to
study them in 3D for the first time. A deeper understanding
of LB 3D structure with the S-PCI technology could allow
new therapeutic targets.

Disclosure: The authors declare that they have no relevant
or material financial interests that relate to the research
described in this manuscript.
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Neuroimaging evidence for a body
schema disorder in Pisa syndrome of
Parkinson’s disease

E. Biassoni !, W. Kreshpa 1, P. Mattioli , D. Arnaldi 1,

M. Pardini 1, B. Orso 1, FE Massa !, A. Donniaquio 1,

S. Raffa 2, M. Bauckneht 2, S. Morbelli 2, F. Nobili !

! Dept of Neuroscience, Neurorehabilitation, Ophthalmology,
Genetics, and Mother and Child Health (DINOGMI),
University of Genoa, Genoa, Italy, 2 Dept. of Health Sciences
(DiSSAL), University of Genoa, Genoa, Italy

Background and aims: The pathogenesis of Pisa syndrome
(PS) in Parkinson’s disease (PD) is still uncertain and both
‘central” and ‘peripheral’ mechanisms have been claimed.
We explored nigrostriatal function and grey matter
metabolism to unveil possible central dysregulation.
Methods: We retrospectively selected 34 mostly de novo
PD patients (18 females, mean age:69+/-8) undergoing
Dopamine Transporter (DaT)-SPECT (30 pts) and/or FDG-
PET (22 pts) and who developed PS 56+/-53 months later.
We divided both DaT (right 14 pts, left 16 pts) and FDG-
PET (right 9 pts, left 13 pts) groups according to body
leaning side. ‘Right” and ‘left” subgroups were compared
each other with both techniques. Then, 30 DaT-SPECT PS
patients were compared with 60 de novo PD patients
without PS, and 22 FDG-PET PS patients were compared
with 42 healthy controls. ‘Right’ and ‘left’ subgroups were
also compared with controls in both modalities.

Results: There were no significant DaT-SPECT or FDG-PET
differences between ‘right” and ‘left” subgroups, and in DaT-
SPECT between PS patients and PD controls. Conversely, PS
patients as a whole (Fig. 1) but also the ‘left” and the ‘right’
subgroups showed significant relative hypometabolism in a
right hemispheric cluster (Brodmann area 39).

Figure 1 shows clusters of relative hypometabolism (FWE-corrected p

Conclusion: We showed that right angular gyrus
metabolism is impaired since the time of diagnosis in PD
patients who will later develop PS, irrespective of body
leaning side. This finding suggests that a disorder of body
schema representation is involved in the PS pathogenesis.
Disclosure: The authors do not have disclosures related to
this manuscript.
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Intestinal histomorphological and
molecular alterations in patients with
Parkinson’s disease: results from a pilot
study

G. Bellini %, D. Frosini 2, L. Benvenuti 3, C. Ippolito 4,

C. Segnani 4, G. Palermo 1, E. Del Prete 2, C. Pellegrini 4,
G. Siciliano 1, N. Bernardini 4, M. Bellini 5, M. Fornai 3,

R. Ceravolo !

! Neurology Unit, Department of Clinical and Experimental
Medicine, University of Pisa, Italy, > Department of Medical
Specialties, Neurology Unit, AOUP, Pisa, Italy, ° Unit of
Pharmacology and Pharmacovigilance, Department of
Clinical and Experimental Medicine, University of Pisa,
Pisa, Italy, * Section of Histology, Department of Clinical
and Experimental Medicine, University of Pisa, Pisa, Italy,

3 Gastrointestinal Unit, Department of Translational
Research and New Technologies in Medicine and Surgery,
University of Pisa, Pisa, Italy

Background and aims: Parkinson’s disease (PD) is
characterized by alpha-synuclein accumulation, changes in
gut microbiota composition, impairment of intestinal
epithelial barrier (IEB) and enteric neurogenic/immune/
inflammatory responses, which could all play a role in the
pathogenesis of the disease. The aim of the study was to
investigate in PD patients 1) changes of inflammatory
markers in plasma and stool, 2) morpho-functional
alterations of colonic mucosal barrier and 3) changes in
faecal microbiota composition.

Methods: 19 PD patients and 19 healthy controls were
enrolled. Plasma lipopolysaccharide binding protein (LBP;
marker of altered intestinal permeability) and interleukin-1
beta (IL-1beta), as well as stool IL-lbeta and tumour
necrosis factor (TNF) were assessed. Gut microbiota
analysis was also performed. Colonic biopsies collected
during colonoscopy were processed for the evaluation of
epithelial mucins, collagen fibres, Claudin-1 and S-100
positive glial cells.

Results: Compared with controls, PD patients showed a
significant increase in plasma LBP, faecal TNF and IL-1beta
levels. Histological analysis of tissues from PD patients
identified elevated expression of acidic mucins, collagen
fibres and S-100 positive glial cells, and a decrease in
neutral mucins and Claudin-1 expression, compared with
controls. Faecal microbiota analysis revealed a significant
difference in the alpha-diversity between PD patients and
controls, whereas no differences were found in the beta-
diversity.

Representative photomicrographs of toluidine blue (BT)-stained acidic
mucins, PAS-stained neutral mucins, Sirius Red (SR)-stained collagen
fibres and Fast Green (FG)-stained non-collagen proteins in colonic
mucosal biopsies from controls and PD patients.

Representative photomicrographs of claudin-1 and S100
immunostaining in colonic mucosal biopsies from controls or PD
patients. Original magnification 40x and 63x, respectively. Column
graphs display the fold changes of the respective immunostaining +
SEM.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



(A) Significant difference in the alpha-diversity in PD patients in
comparison with control subjects; (B) Significant difference in
Bacterial Taxa abundance between PD patients in comparison with
control subjects.

Conclusion: PD patients exhibited increased permeability
of the gut barrier and colonic mucosal barrier remodelling,
associated with changes in gut microbiota composition.
Further studies are needed to establish whether such
alterations are relevant in PD pathogenesis or represent only
a consequence of the disease.

Disclosure: The authors declare that there are no additional
disclosures to report.
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MRI and genetic correlates of apathy and
impulsive-compulsive behavior in
Parkinson’s disease
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A. Drzezga ?, C. Eggers 4, T. Van Eimeren 2

! University of Cologne, Department of Neurology, Cologne,
Germany ? University of Cologne, Department of Nuclear
medicine, Cologne, Germany °> Max Planck Institute for
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Marburg, Department of Neurology, Marburg, Germany

Background and aims: Many Parkinson’s disease (PD)
patients concomitantly suffer from impulsive-compulsive
behavior (ICB) and apathy. We investigated whether ICB
and apathy share similar neural underpinnings in form of
functional connectivity and structural brain alterations and
evaluated the influence of D2/D3 receptors status in a group
of PD patients.

Methods: 54 PD patients underwent resting-state fMRI and
T1-weighted MRI. They completed the QUIP-RS (ICB
quantification) and the AES (Apathy Evaluation Scale).
TaqlA (D2) and Ser9Gly nucleotide (D3) polymorphism
were determined. We examined resting-state connectivity
patterns and structural volume. SPM12 was used for voxel-
wise correlation analyses (ICB, Apathy).

Results: ICB and Apathy were positively correlated
(R=0.51, p<0.001). D3 polymorphism was associated with
more ICB. An interaction analysis revealed that ICB
severity was influenced by apathy and D3 receptor status
(Figure 1). Apathy was associated with smaller anterior
cingulate cortex volume (Figure 2A). When controlling for
ICB, we found a negative correlation between Apathy and
volume of the ventral striatum and putamen (p<0.001
uncorrected) (Figure 2B). The connectivity analysis with a
seed in the left putamen led to a connectivity network
similar to the salience network (Figure 3). In apathetic PD,
connectivity between putamen and superior frontal gyrus
was stronger than in non-apathetic (p<0.05 FWE-corrected).

Figure 1: Univariate two-way ANOVA with bootstrap. D3, F=10.882,
p<0.002. Apathy, F=14.770, p<0.001. D3*Apathy, F=6.365, p=0.015
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Figure 2: A Significant negative correlation between AES and volume
of the anterior cingulate cortex. B Significant negative correlation
between AES and volume of the striatum controlled for QUIP-RS.
(Hustratory threshold p<0.001 uncorrected.)

Figure 3: A (axial view), B (sagittal view), C (coronal view): Average
functional connectivity map with seed in the left putamen. (Illustratory
threshold: p<0.05 FWE-corrected.)

Conclusion: Apathy and ICB were strongly correlated, but
underlying neural underpinnings were different, since
apathy was associated with atrophy and connectivity
changes in the salience network. Interestingly, there were no
imaging changes associated with ICB. Together, apathy in
combination with D3 status elevates the risk for ICB
severity in PD.

Disclosure: Nothing to disclose.

OPR-061

Visual Sequencing Search Strategy in
Parkinson’s Disease

E. Stefanescu !, G. D’inverno 3, S. Brunetti 3, M. Sampoli 4,
A. Bargagli 4, D. Zanca 4, M. Bianchini 3, D. Muresanu ?,
A.Rufa*

! RoNeuro Institute for Neurological Research and
Diagnostic, Cluj-Napoca, Romania, ?> Department of
Neuroscience, luliu Hatieganu University of Medicine and
Pharmacy, Cluj- Napoca, Romania, 3 Dipartimento di
Ingegneria dell’Informazione e Scienze Matematiche,
Universita degli Studi di Siena, Siena, Italy,

¢ Neurosense-Evalab-Eyetech; Dipartimento di Scienze
Mediche Chirurgiche e Neuroscienze Universita di Siena,
Siena, Italy

Background and aims: Patients with Parkinson’s disease
(PD) have prominent visual and oculomotor dysfunctions.
In early stages, disturbances in visual acuity, pupil reactivity,
saccadic and pursuit eye movements, motion perception,
peripheral visual fields and visual processing speeds are
reported. It has been demonstrated that patients with
Parkinson’s disease have greater difficulty discriminating
details of peripheral images and perceive these images less
strongly than healthy volunteers.

Methods: To further investigate the pattern of visual
exploration in PD patients, we examined the distribution of
fixation during the execution of a high cognitive demanding
task of visual sequential search (TOP-DOWN Search) in 46
PD patients compared to controls. In the Visual Sequential
Search Test (VSST) the subjects are asked to connect by
gaze a logical sequence of numbers and letters. Visual
search can be quantified in terms of the analysis of the scan-
path, which is a sequence of saccades and fixations.
Results: The distribution of fixation in PD patients was
lower in the peripheral ROIs, being concentered mostly
over central ROIs. Overall, these results might indicate the
need for resampling the element’s position because of a
deficit in spatial map, working memory or attention or
difficulties in encoding the sequential string of letters and
numbers. Moreover, the profile of fixation distribution may
indicate a neglected attraction to peripheral target or deficit
in peripheral vision.

Conclusion: We detected a score of Visual Search Strategy
(VSS) performance that was significantly lower in PD
patients than controls, indicating a significant deficit of
sequencing ability in PD patients.

Disclosure: All authors declare no conflict of interest.
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Analysing clinical text from electronic
health records to diagnose anti-NMDAR
encephalitis, a proof-of-concept study

H. Arifio 1, R. Stewart 2

! Institut d’Investigacions Biomédiques August Pi i Sunyer
(IDIBAPS), Barcelona, Spain, > Maudsley NIHR Biomedical
Research Centre, London, United Kingdom

Background and aims: Anti-NMDAR encephalitis
typically presents with psychiatric symptoms resembling a
primary psychiatric disorder, which can lead to delays in
diagnosis and treatment. We aim to investigae whether the
clinical notes in electronic health records (EHR) could
serve to discriminate between diseases.

Methods: We analysed all patients diagnosed with anti-
NMDAR encephalitis (n=35) and compared it with other
psychosis (n=70), from a large mental health provider from
the NHS (UK). Text analysed comprised clinician-recalled
quoted speech (QS) and the mental state examination
(MSE). We used a bag of word representation, latent
dirichlet allocation for topic modelling, and support vector
machines -SVM-, multinomial naive bayes and logistic
regression for binary classification. Performance was
measured in the test set with accuracy and F1 scores by
5-fold cross-validation.

Results: We obtained two raw corpora of 5.898 or 275
instances (14% or 8% for encephalitis) in 105 or 44/105
patients for QS or MSE corpus respectively. Topic
modelling found a different distribution in QS corpus (chi2
p-value=0.03); features like “paediatric”, “bladder”,
“shakes” only appeared in encephalitis. The best accuracy,
F1-encephalitis metrics were respectively 88%, 23% for QS
corpus, and 95%, 44% for the MSE corpus, with a precision
of 100% for encephalitis in MSE corpus using SVM.
Conclusion: Textual features in EHR could serve as
diagnostic biomarkers in autoimmune encephalitis.
Although a distinct psychopathological pattern is not
evident, prediction of encephalitis with machine learning
using the mental state examination corpus can reach a
precision (or positive predictive value) of 100%.
Disclosure: HA receipts the BITRECS fellowship, funded
by EU’s Horizon 2020 program and “La Caixa” Foundation.
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Abnormal sensorimotor cortex and
thalamo-cortical networks in FAME2:
pathophysiology and diagnostic
implications

R. Dubbioso %, P. Striano 2, A. Coppola !

I Department of Neuroscience, Odontostomatology and
Reproductive Sciences, Federico Il University, Naples, Italy,
2 Department of Neurosciences, Rehabilitation,

Ophthalmology, Genetics, Maternal and Child Health
(DINOGM]I), University of Genoa, Genoa, Italy

Background and aims: To systematically study with an
extensive electrophysiological battery the sensory-motor
hyperexcitability in Familial Adult Myoclonic Epilepsy
type2 (FAME2) patients and to establish reliable
neurophysiological biomarkers for the diagnosis.

Methods: We evaluated the facilitatory and inhibitory
circuits within the primary motor cortex (M1) using single
and paired-pulse transcranial magnetic stimulation (TMS)
paradigms. We also probed the excitability of the
somatosensory (S1) cortex as well as the thalamo-S1
connection by using ad hoc somatosensory evoked potential
(SEP) protocols in a cohort of genetically confirmed Italian
FAME2 patients, a group of patients with Juvenile
Myoclonic Epilepsy (JME) and a subset of healthy control
subjects. The sensitivity, and specificity of TMS and SEP
metrics were derived from receiver operating curve analysis.

Overview of Neurophysiological protocols to evaluate cortical and
subcortical circuits. During the experiment patients and healthy
controls underwent an extensive neurophysiological battery aimed to
evaluate the excitability of cortical circuits.

Results: 26 FAME2 subjects, 17 JME patients and 22
healthy controls (HC), were evaluated. Overall, FAME2
patients displayed increased facilitation and decreased
inhibition within the sensory-motor cortex compared with
JME patients (all p<0.05) and HC (all p<0.05). SEP
protocols also displayed a significant reduction of early
high-frequency oscillations and less inhibition at paired-
pulse protocol, suggesting a concomitant failure of
thalamo-S1 circuits. Disease duration, age and myoclonus
severity, and surface EMG did not correlate with sensory-
motor hyperexcitability (all p>0.05). Finally, FAME2
condition was reliably diagnosed using TMS, demonstrating
its superiority as a diagnostic factor compared to SEP
measures.
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Assessment of facilitatory and inhibitory circuits in the primary motor
cortex (M1), in the somatosensory cortex (S1) and evaluation of
thalamo-cortical connectivity. Group average of stimulation intensity
to produce motor thresholds (RMT, AMT).

Diagnostic accuracy of TMS measures Receiver operating characteristic
(ROC) and area under the curve (AUC) values for TMS parameters,
namely RMT, SICI, LICI and SAI in differentiating patients with
FAME2 from those with JME (A) and HC (B).

Conclusion: Sensory-motor cortical and thalamo-cortical
circuits are involved in the pathophysiology of FAME2. In
addition, TMS displays an overall higher accuracy than SEP
to reliably distinguish FAME2 from JME and HC.
Disclosure: Nothing to disclose.

OPR-065

GAD-antibody associated temporal lobe
epilepsy: T cells kill neurons, plasma cells
and antibodies are bystanders

C. Bien 1, A. Troscher 2, K. Mair 2, L. Verdu de Juan 2,

A. Becker 3, I. Blimcke 4, M. Finzel ®, C. Geis ¢,

R. Hoftberger 7, C. Mawrin 8, T. Von Oertzen 9, R. Surges 1°,
B. Voges 11, S. Weis 12, M. Winklehner 7, J. Bauer ?

! Department of Epileptology (Krankenhaus Mara), Medical
School, Campus Bielefeld-Bethel, Bielefeld University,
Bielefeld, Germany, 2 Department of Neuroimmunology,
Center for Brain Research, Medical University of Vienna,
Vienna, Austria, 3> Department of Neuropathology, University
Hospital Bonn, Bonn, Germany, ¢ Department of
Neuropathology, University Hospital Erlangen, Erlangen,
Germany, 3 Epilepsy Center Kleinwachau, Radeberg,
Germany, ¢ Department of Neurology, University Hospital
Jena, Jena, Germany, 7 Division of Neuropathology and
Neurochemistry, Department of Neurology, Medical
University of Vienna, Vienna, Austria, ¢ Department of
Neuropathology, University Hospital Magdeburg,
Magdeburg, Germany, * Department of Neurology I,
Neuromed Campus, Kepler University Hospital Linz, Linz,
Austria, 1° Department of Epileptology, University Hospital
Bonn, Bonn, Germany, ' Hamburg Epilepsy Center,
Protestant Hospital Alsterdorf, Department of Neurology and
Epileptology, Hamburg, Germany, 2 Division of
Neuropathology, Department of Pathology and Molecular
Pathology, Neuromed Campus, Kepler University Hospital
Linz, Linz, Austria

Background and aims: GAD-antibody associated temporal
lobe epilepsy is a chronic condition. Response to
immunotherapy is mostly unsatisfying. A better
understanding of the pathophysiology may help improving
the timing of immunotherapy.

Methods: We collected formalin-fixed paraffin-embedded
mediotemporal brain samples of 15 patients and compared
them to a control cohort (n=8) by performing histopathology
and whole-genome transcriptomics. We assessed MRI
courses and CSF-serum pairs.

Results: After shorter disease duration, CD3+CD8+Gran-
zymeB+ cytotoxic T-cells were elevated in the brain
parenchyma. T cell numbers decreased with longer disease
duration. Transcriptomics showed upregulated T cell genes
in patients with high T cell counts. In such cases, also B
cell- and complement-associated pathways were
overrepresented. This was paralleled by high numbers of
plasma cells in the perivascular space of blood-vessels as
well as in the parenchyma. These cases, however, showed
no neural 1gG deposition or complement activation. In cases
with short disease duration, loss of hippocampal neurons
and APP+ axonal bulbs indicated acute neural damage.
Patients showed mediotemporal volume and signal increase
on MRI and intrathecal 1gG- or GAD antibody-synthesis in
temporal proximity to active brain inflammation. This
resulted in hippocampal sclerosis.
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Conclusion: Early in the disease course, cytotoxic T cells
damage neurons. Subsequently, plasma cells enter the brain
but there are no signs of antibody-mediated pathology. This
early encephalitic period can be recognized by MRI scans
showing mediotemporal swelling with signal increase and
CSF studies revealing intrathecal antibody synthesis. The
early irreversible neural destruction may explain incomplete
responses to delayed immunosuppressive therapy and calls
for early immunotherapy.

Disclosure: Nothing to disclose.
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OPR-066

DNA methylation profiling of cfDNA in
epilepsy patients demonstrates potential
cerebral origin

R. Martins Ferreira 1, B. Leal 3, J. Chaves 4, L. Ciudad 1,
R. Samoes 4, A. Martins da Silva 5, P. Pinho Costa 2,

E. Ballestar !

! Epigenetics and Immune Disease Group, Josep Carreras
Research Institute (IJC), Badalona, Barcelona, Spain, ?
2Immunogenetics Lab, Molecular Pathology and
Immunology Instituto de Ciéncias Biomédicas Abel Salazar —
Universidade do Porto (ICBAS-UPorto), Rua Jorge Viterbo
Ferreira, Porto, Portugal, 3 Autoimmunity and neuroscience
group. Unit for Multidisciplinary Research in Biomedicine
(UMIB), ICBAS-UPorto, Rua Jorge Viterbo Ferreira, Porto,
Portugal, ¥ Hospital de Santo Antonio - Centro Hospitalar
Universitario do Porto (HSA-CHUP), Neurology Service,
Porto, Portugal, > HSA-CHUP, Neurophysiology Service,
Porto, Portugal

Background and aims: Cell-free DNA (cfDNA) consist of
highly degraded DNA fragments shed into peripheral blood
circulation. Its origin is predominantly associated with cell
deat. DNA methylation patterns are strongly preserved in
specific tissues and cell types. Screening of cfDNA
methylation has been used to track cell type-specific cell-
death. Mesial Temporal Lobe Epilepsy with Hippocampal
Sclerosis (MTLE-HS) is characterized by severe neuronal
death in the mesial regions.

Methods: We performed cfDNA methylation profiling,
using EPIC BeachChips, in serum of 12 MTLE-HS patients
(2M, 9F; 44.8+11.4 years of age) and 11 non-epileptic
controls (4M, 8F; 38.94+8.4 years of age). Cell-of-origin
deconvolution was performed with the meth_atlas
algorithm. Differential methylation was performed with the
minfi and limma R packages.

Results: No significant differences in the proportion of
“cortical neuron”-derived cfDNA was observed between
MTLE-HS patients and controls. We identified 235
differentially methylated CpG positions between patients
and controls. Gene ontology analysis of the hypomethylated
cluster (151 CpGs) revealed enrichment of terms associated
with cerebral function, such as chemical synaptic
transmission, positive regulation of oligodendrocyte
progenitor proliferation and glutamate receptor activity.
Conclusion: The use of a deconvolution tool could not
detect significant differences in the proportions of neuron-
derived cfDNA in MTLE-HS. However, direct differential
comparison of methylation between patients and controls
demonstrated enrichment of pathways associated with CNS
function. We consider relevant to enhance the detection of
brain-derived cfDNA through more precise deconvolution
tools. The detection of brain-derived cfDNA in serum of
MTLE-HS patients may constitute a promising new
biomarker for early detection of occurring neuronal death.
Disclosure: No conflicts of interest disclosed.
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Sleep-wake disorders
OPR-067

Derivation and validation of a conversion
pattern in idiopathic REM sleep Behavior
Disorder

P. Mattioli %, B. Orso 1, C. Liguori 2, F. Fama 1, L. Giorgetti 3,
A. Donniaquio 1, A. Giberti %, D. Vallez Garcia 4, S. Meles °,
K. Leenders 5 R. Renken 6, F. Placidi 2, M. Spanetta 2,

A. Chiaravallotti 7, R. Camedda 7, O. Schillaci 7, F. 1zzi 8,
N. Mercuri 2, M. Pardini 1, M. Bauckneht 9, S. Morbelli 9,
F. Nobili &, D. Arnaldi !
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Ophthalmology, Genetics, Maternal and Child Health
(DINOGMI), University of Genoa, Genoa, Italy,

2 Department of Systems Medicine, University of Rome ‘Tor
Vergata”, Rome, Italy, 3 IRCCS Ospedale Policlinico S.
Martino. Genoa, Italy, * Department of Radiology and
Nuclear Medicine, Amsterdam UMC, Location VuMC,
Amsterdam Neuroscience, Amsterdam, The Netherlands,

3 Department of Neurology, University of Groningen,
University Medical Center Groningen, Groningen, The
Netherlands, ¢ Neuroimaging Center, Department of
Neuroscience, University of Groningen, Groningen, The
Netherlands, 7 Department of Biomedicine and Prevention,
University of Rome “Tor Vergata”, Rome, Italy, 3 Sleep
Medicine Center, Neurology Unit, University Hospital “Tor
Vergata”, Rome, Italy, ° Department of Health Science
(DISSAL), University of Genoa, Genoa, Italy

Background and aims: Idiopathic REM-Sleep Behaviour
disorder (iRBD) is considered an early-stage alpha-
synucleinopathy. We aimed to identify an iRBD brain
glucose metabolism phenoconversion-related pattern
(RBDconvRP), which could potentially be used to predict
phenoconversion of iRBD patients to Parkinson’s disease
(PD) or Dementia with Lewy bodies (DLB).

Methods: 76 (70+6 years, 15 females) iRBD patients were
enrolled in Genoa and Rome and prospectively evaluated
for 28+£18 months. 30 patients (Table 1) phenoconverted to
overt alpha-synucleinopathy (14 PD and 16 DLB). Patients
underwent baseline brain 18F-FDG-PET. A RBDconvRP
was identified using Scaled-Subprofile-Model Principal-
Component-Analysis (SSM-PCA), and cross-validated by a
leave-one-out procedure. Survival-analysis and Cox-
regression were used to explore prediction power, using
age, site, and sex as covariates.

Table 1: Demographic and clinical characteristics of RBD patients.
Values are shown as mean + standard deviation, median [minimum-
maximum] for continuous variables, as absolute numbers for categorial
variables.

Results: SSM-PCA was first applied in a derivation set
(Genoa patients) of 16 converter and 27 non-converter
patients. The pattern was applied to a validation set (Roma)
of 14 converter and 19 non-converter patients. Another
SSM-PCA was performed using Roma patients to derive a
pattern and Genoa patients as the validation set. The two
patterns were comparable, thus SSM-PCA was applied to
the whole set, identifying the RBDconvRP (figure 1).
Receiver operating characteristic analysis showed an area
under the curve of 0.87 (sensitivity 80%, specificity 78%)
in differentiating converters from non-converters. At Cox-
regression analysis, RBDconvRP showed high prediction
power in identifying converters patients, surviving
adjustment for site, age, and sex (figure 2, HR: 9.87, CI
95%: 3.8-25.9).

Figure 1: Results of the SSM-PCA.. Stable voxels of the RBDconvRP,
determined after bootstrap resampling 95% confidence interval not
straddling zero are shown. Red indicates positive voxel weights and
blue indicates negative voxel weights.
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Figure 2. Survival analysis of RBDconvRP expression. On the x axis,
survival time is reported in months, on the y axis percentage of patients.
The green line represents patients expressing RBDconvRP below the
empirical optimal cut-point (1.05 ds)

Conclusion: We identified and validated a stable
RBDconvRP, able to discriminate converter from non-
converter iRBD patients and possibly useful in future
studies to predict phenoconversion.

Disclosure: I have nothing to disclose.
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Unsupervised clustering of central
hypersomnolence disorders enables data-
driven phenotyping

. Gool 1, Z. Zhang 2, M. Oei 3, S. Mathias 4, R. Fronczek 5,
R. Khatami ¢, G. Lammers %, On behalf of the European
Narcolepsy Network members 7
! Sleep Wake Center SEIN Heemstede, Heemstede, The
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Netherlands, > Center for Sleep Medicine, Sleep Research
and Epileptology, Klinik Barmelweid AG, Barmelweid,
Switzerland, 3 Leiden Observatory, Leiden University,
Leiden, The Netherlands, + Department of Anatomy and
Neurosciences, Amsterdam UMC (Location VUmc),
Amsterdam, The Netherlands, 3 Sleep Wake Center SEIN
Heemstede, Heemstede, The Netherlands. Dep. of Neurology
and Clinical Neurophysiology, Leiden University Medical
Center, Leiden, The Netherlands, ¢ Center for Sleep
Medicine, Sleep Research and Epileptology, Klinik
Barmelweid AG, Barmelweid, Switzerland. Department of
Neurology, Inselspital, Bern University Hospital, University
of Bern, Bern, Switzerland

Background and aims: Recent studies fueled doubts as to
whether the currently defined central disorders of
hypersomnolence are stable entities, especially narcolepsy
type 2 (NT2) and idiopathic hypersomnia (IH). The main
aim of this data-driven observational study on neurological
sleep disorders was to see if data-driven algorithms would
segregate narcolepsy type 1 (NT1), and identify more
reliable subgrouping of individuals without cataplexy.
Methods: We used the newly developed agglomerative
hierarchical clustering package Bowerbird, an unsupervised
machine learning algorithm, to identify distinct
hypersomnolence clusters in the large-scale European
Narcolepsy Network database. We included 1,078
unmedicated patients and 97 variables, covering all aspects
of central hypersomnolence disorders (e.g, symptoms,
demographics, sleep measures, laboratory biomarkers).
Results: Seven clusters were identified, of which clusters
1-4 included predominantly individuals with cataplexy
(Figure 1). The two most distinct clusters (5 and 6) were
dominated by those without cataplexy and, amongst other
variables, significantly differed in presence of sleep
drunkenness, subjective difficulty awakening and weekend-
week sleep length difference. Patients formally diagnosed
as NT2 and IH were evenly mixed in these two clusters.
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Each column represents 1 variable and each row represents 1 of 7
clusters. The difference between the mean value of the individual
cluster with the entire EU-NN database is displayed for each variable
in standard deviations in blue-to-red (lower-higher).

Conclusion: In the largest study on central disorders of
hypersomnolence to date, we identified distinct data-driven
subgroups within the central disorders of hypersomnolence
population. Our results confirm NT1 diagnosis with
multiple subtypes, contest inclusion of sleep-onset rapid eye
moment periods (SOREMPs) in diagnostic criteria for
people without cataplexy, and provide promising new
variables for reliable diagnostic categories. Data-driven
classification will result in a more solid hypersomnolence
classification system with less vulnerability to single,
instable features.

Disclosure: The EU-NN database is internally financed, but
financial support from UCB Pharma Brussels was provided
for database development.

OPR-069

Sleep disordered breathing and atrial
fibrillation in acute stroke and their
impact on long-term outcome

X. Yang, M. Dekkers, J. Lippert, S. Baillieul, S. Duss,
M. Schmidt, C. Bassetti

Sleep-Wake-Epilepsy Center, Department of Neurology,
University Hospital Bern, University of Bern, Bern,
Switzerland

Background and aims: Despite the evidence of a complex
and bidirectional relationship between sleep disordered
breathing (SDB) and atrial fibrillation (AF) on cerebro-
cardiovascular events, studies investigating the long-term
effects of this association in stroke patients are still rare.
Methods: We prospectively studied 353 patients with acute
ischemic stroke with a follow-up of three years. The apnea-
hypopnea index (AHI) was determined acutely after stroke
with  respiratory polygraphy. 7-days long-term
electrocardiograms (7d-ECG) were performed up to three
times during the first year.

Results: During the acute phase after stroke, 89 patients
(25%) had moderate-severe SDB (AHI >20/h). AF was
diagnosed in 56 patients (16%) and 23 patients (7%) had
both AF and SDB (AHI >20/h). Over the follow-up period,
95 new cerebro- cardiovascular events were recorded,
including 17 fatal casualties. Patients with comorbid SDB
(AHI >20/h) and AF have a significantly increased risk
(Hazard Ratio, 2.30) of an incident cerebro- cardiovascular
or fatal event compared with either AF (Hazard Ratio, 1.77)
or SDB (Hazard Ratio, 1.39) after adjusting for age, sex,
body mass index, hypertension, diabetes mellitus and
dyslipidemia. Moreover, stroke patients with comorbid
SDB and AF are more likely to have cardioembolism.
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Figure 2. Distribution of TOAST stroke subtype classification in No,
SDB, AF, and SDB+AF groups.

Conclusion: Stroke patients with both SDB and AF have a
significantly higher risk of long-term cardiovascular
morbidity and mortality compared to SDB or AF alone.
Further studies are needed to clarify the pathomechanisms
underlying this observation and lead to specific diagnostic
and treatment recommendations.

Disclosure: This work was supported by a grant from Swiss
National Science Foundation (SNFS; #320030_149752),
and a PhD fellowship from China Scholarship Council. All
authors declare no conflict of interest related to the current
work.
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Figure 1. Time to events probability in No, SDB, AF, and SDB+AF
groups. No: No AF with AHI=20; AF: AF with AHI=20.
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Peripheral nerve disorders
OPR-071

RFC1-neuropathy cases frequently
convert to full-blown CANVAS: a cohort-
sequential study

M. Tagliapietra !, N. Mesiano 2, D. Cardellini 3,

M. Ferrarini 1, S. Testi 1, S. Ferrari 1, S. Monaco 1,

T. Cavallaro %, G. Fabrizi !

! Department of Neurosciences, Biomedicine, and Movement
Sciences, University of Verona, Verona, Italy, > Otolaryn-
gology Unit, Hospital of Verona, Verona, Italy, > Neurology
Unit, Hospital of Treviso, Treviso, Italy

Background and aims: Cerebellar Ataxia with Neuropathy
and Vestibular Areflexia Syndrome (CANVAS), a
multisystem neurological disease often characterized by
sensory disturbances at onset, has recently been associated
to a biallelic Replication Factor C subunit 1 AAGGG
intronic repeat expansion mutation (RFClexp). Penetrance
of the full phenotype and predictors of clinical progression
are currently unknown. We investigated RFClexp in a
Chronic Idiopathic Axonal Polyneuropathy (CIAP)
population to assess its prevalence, characteristics and long-
term disease progression.

Methods: We identified 286 CIAP cases among patients
referred to our Center for sural nerve biopsy. We reported
clinical features at the time of biopsy (T1) and pathology
results. RFClexp patients were longitudinally reevaluated
(T2) to assess disease progression.

Study flowchart

Results: RFClexp cases were common in pure sensory
(31/58, 53%) and predominantly sensory neuropathies
(13/73, 18%) compared to sensorimotor cases (3/155, 2%)
and characterized by frank signs of sensory ataxia and mild
autonomic disturbances. Apart from retention of deep
tendon reflexes, other peculiar CANVAS features at T1
were exceptional. Pathology revealed a severe involvement

of all nerve fibers but scant regenerative changes. At T2
(median disease duration 13 years IQR 9-16) most patients
exhibited at least mild features of cerebellar (19/23, 83%)
and vestibular involvement (16/22, 73%). Chronic cough
was universally reported. Intriguingly, age at visit was a
stronger predictor of overall functional impairment than
disease duration.

Prevalence of RFC1 expansion mutations according to clinical
presentation

Grade of functional impairment according to SPATAX scale and age at
first (yellow) and last (green) visit in RFC1-neuropathy

Conclusion: Emergence of the full-blown CANVAS
phenotype is a frequent but late event in RFClexp patients
presenting with an isolate sensory neuropathy. Aging but
not age at onset is a major determinant of disease
progression.

Disclosure: Nothing to disclose.
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Kinesin-5 inhibition enhances functional
recovery in experimental autoimmune
neuritis
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Department of Neurology, Faculty of Medicine, University of
Cologne and University Hospital Cologne, Cologne,
Germany

Background and aims: Kinesin-5 is a motor protein that
interacts with microtubules and is highly expressed in
postmitotic neurons. Inhibition of kinesin-5 accelerates the
growth rates of cultured neurons. We examined the influence
of kinesin-5 inhibition on functional recovery in experimental
autoimmune neuritis (EAN) in female Lewis rats.
Methods: EAN was induced using myelin 53-78 P2 protein.
The clinical disease severity score was assessed daily until
day 30 post-immunization (p.i.). At the peak of EAN, at
days 18, 22, and 26 p.i, rats were treated with either sham
or 1 mg/kg body weight of the Kinesin-5 inhibitor monastrol
intraperitoneally. Nerve conductions studies and histological
analysis of the sciatic nerve and the tibialis anterior muscle
were performed. Non-parametric Mann-Whitney t-test was
used for statistical analysis.

Results: Treatment with 1 mg/kg body weight monastrol
ameliorated significantly clinical signs in the recovery
phase of EAN (p-value for the area under curve: 0.0288).
Motor nerve conduction velocity (mMNCV) reached near
pre-immunization values (p-value for days 0 and 30:
0.1819). Immunohistochemical analysis of the macrophage
marker IbAl showed no differences (p-value: 0.0564),
while a significant reduction of CD3+ T-cells was observed
(p-value: 0.0012). An increase of partially or fully
innervated neuromuscular junctions (NMJs) was observed
(76.49% to 65.05%).

Treatment with 1 mg/kg of the kinesin-5 inhibitor monastrol enhances
functional recovery after EAN.
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Kinesin-5 inhibition accelerates mMNCV recovery.

Conclusion: Kinesin-5 inhibition accelerates functional
and histological recovery in EAN. Our preliminary results
suggest an effect on infiltratory T-cells and reinnervation of
disrupted NMJs. Further studies are warranted to investigate
the potential of kinesin-5 inhibition in patients suffering
from autoimmune neuropathy.

Immunohistochemical analysis of the sciatic nerve shows a significant
reduction of CD3+ T-cell infiltration and enhanced recovery of NMJ-
innervation.

Disclosure: F. Kohle and R. Ackfeld are supported by the
Koeln Fortune Program/Faculty of Medicine, University of
Cologne. I. Klein, M.K.R. Svacina, G. R. Fink, and H.C.
Lehmann reported no disclosures related to this study.
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OPR-073

A software platform to identify diagnostic
and prognostic parameters in
neuromuscular diseases towards trials
readiness

E Torri %, G. Ricci !, A. Tonacci ?, G. Aringhieri 3,

E Sansone 2, A. Rubegni 4, G. Astrea 4, G. Siciliano 1,

E. Santorelli 4, R. Conte 2

! Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy, > Clinical Physiology Institute,
National Research Council of Italy (IFC-CNR), Pisa, Italy,

3 Diagnostic and Interventional Radiology, Department of
Translational Research, University of Pisa, Pisa, Italy,

4 Molecular Medicine, IRCCS, Fondazione Stella Maris,
Pisa, Italy

Background and aims: We are working on an integrated,
multiparametric approach in diagnosis and management of
neuromuscular diseases (NMDs) by using a single support
software platform, potentially useful in implementing
diagnosis and taking care towards trials readiness.
Promising preliminary results have been obtained to date
with the Health360 platform under the umbrella of the
InGene 2.0 project.

Participants and aims of the InGene2.0 Project

Methods: Health360, a platform developed under the
Software-as-a-Service (SaaS) principles, merges all that,
with sections dedicated to the collection of personal data
(under the premises of the EU 2016/679 GDPR Regulation),
as well as modules devoted to biomedical images storage
and interpretation.

Modules of the software platform and integration with wearable devices

Results: In particular, further modules, including
neurological examination and functional motor tests, mta,
muscle biopsies, are under development and optimization.

Development of and Al algorithm for muscle MRI analysis

Conclusion: The possibility to upload such images in a
common, user-friendly software platform, where data and
image storage, as well as the analysis of images and loops
can be performed in an intelligent manner, would be of
extreme aid to the clinician. If confirmed on larger cohorts
and with robust statistical approach, such results could drive
the present tool to be used for diagnostic aims, phenotypic
characterization and clinical follow-up.

Disclosure: The project is funded by the Progetto Toscana
Salute 2018.
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Cancer-related neuropathic pain in
Europe: differences in diagnosis and
treatment in 13 countries-patient’s
perspective

M. Rakusa ¢, D. Dupoiron ?, C. Eeltink 3, B. Barragan 4,
D. Bell %, G. Petersen 5, M. Eerdekens 6, D. Ryan 7, S. Brill &
I Department of Neurological Diseases, University Medical
Centre Maribor, Maribor, Slovenia, 2 Institut de
Cancerologie de I’ouest, Departement Anesthesie, Douleur,
Cedex, France, 3 Amsterdam UMC, location VUmc,
department of Hematology, Amsterdam, The Netherlands,

4 Grupo Espafol de Pacientes con Cancer (GEPAC),
Madrid, Spain, > Macmillan Cancer Support, Strategy
Development, London, United Kingdom, ¢ Grunenthal
GmbH, Aachen, Germany, 7 Pain Alliance Europe, Brussels,
Belgium, 8 European Pain Federation EFIC, Brussels,
Belgium,; Pain Institute, Tel Aviv Medical Center, Israel

Background and aims: With effective treatments available,
people with cancer live longer but often with sequelae such
as neuropathic pain. Cancer patients from 13 European
countries shared their experiences with the diagnosis and
management of CRNP.

Methods: An online survey, prepared, conducted and
analysed with a team of experts including physicians, nurses
and patients, was completed in June 2021. Adults consenting
to participate and diagnosed with cancer were screened for
symptoms of CRNP. Respondents who met three or more of
the DN4 (Douleur Neuropathique 4) criteria were enrolled
and provided detailed information about diagnosis and
management of their pain.

Results: 549 persons living with CRNP participated in the
survey (24-103 respondents per country). Of those
recruited, 32% experienced severe pain daily (21-49%).
Although neuropathic pain symptoms were present, only
60% of respondents received a formal diagnosis of CRNP
varying from 40% in France to 87% in Switzerland.
Pharmaceutical treatment by a healthcare professional
(HCP) varied from 32% in Norway to 79% in Switzerland
where also the highest treatment satisfaction was reported
with 91% of responses. On average 60% of patients have
been warned by a HCP to develop CRNP (thereof 45% by
their oncologist) with the highest rate in Switzerland (83%)
and the lowest in the UK (42%).

Conclusion: Major differences have been identified
between European countries regarding diagnosis and
treatment of CRNP. Highest patient satisfaction was
reported in countries where HCPs spent enough time with
their patients, which demonstrates the relevance of HCP-
patient communication in CRNP care.

Disclosure: Griinenthal GmbH has financially supported
this survey.
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OPR-075

The diagnostic value of the rise slope of
the compound sensory nerve action
potential in human nerves

S. Xirou, S. Aristeidou, P. Koutsoudaki, P. Kokotis,

N. Karandreas, T. Zambelis, E. Anagnostou
Department of Neurology, University of Athens, Eginition
Hospital, Athens, Greece

Background and aims: The average rise slope of the
sensory nerve action potential (SNAP) appreciates the
steepness of the initial negative deflection of the waveform,
which might be a useful metric for the first part of the
potential.

Methods: Sural nerve sensory neurography was performed
in patients with various axonal neuropathies and median
nerve sensory studies were carried out in patients suffering
from carpal tunnel syndrome. Age matched healthy
individuals served as controls. The rise slope was compared
to conventional SNAP parameters such as conduction
velocity, latency, duration and rise time.

Results: 537 sensory studies were prospectively analyzed.
The rise slope of the sural SNAP demonstrated superior
classification performance in terms of sensitivity (92.5%),
specificity (97%) and area under the receiver operating
characteristic curve (0.986), as compared to conventional
SNAP parameters. Its diagnostic power was similarly
excellent in median nerve studies, whereas here a slightly
better classification performance was obtained by SNAP
latency and conduction velocity.

Conclusion: The average rise slope appears to do justice to
the tight interplay between amplitude and rise time of the
initial negative spike deflection, outperforming many
conventional measures. This composite metric proved high
diagnostic potency in particular with regard to axonal
sensory nerve dysfunction.

Disclosure: None of the authors has any conflict of interest
to disclose.
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OPR-076

Super-resolution imaging provides new
insights into nerve pathologies in patients
with peripheral neuropathies

. Linke %, L. Appeltshauser 2, H. Heil 1, C. Karus 1,

J. Schenk %, C. Sommer 2, K. Doppler 2, K. Heinze !

! Rudolf Virchow Center for Experimental Biomedicine,
University of Wiirzburg, Wiirzburg, Germany, > Department
of Neurology, University of Wiirzburg, Wiirzburg, Germany

Background and aims: With today’s super-resolution
fluorescence microscopy methods, it is possible to study the
molecular organization of the Node of Ranvier. Previous
studies have revealed a 190nm periodic arrangement of
nodal, paranodal and internodal structural proteins of
murine myelinated axons. However, the ultrastructural
anatomy of the paranodal region of peripheral human
myelinated axons under physiological and
pathophysiological conditions has not been explored yet.
Methods: We use dual color dStorm microscopy and high
content confocal imaging in combination with colocalization
analysis to examine the structure of the paranodal complex
and its cytoskeletal anchor molecules in nerve biopsies of
n=16 patients with peripheral neuropathies.

Results: We show an increase in the periodic distance of the
proteins of the paranodal axoglial complex of
Neurofascin-155 and Caspr-1 in patients with
polyneuropathy. Double immunofluorescence colocalization
analysis shows that both proteins are not detached even if
the periodic arrangement is pathologically altered. However,
colocalization of Caspr-1 to its anchor protein 32-Spectrin
is disrupted in patients with axonal neuropathy. In
comparison to chronic axonal (n=5) and demyelinating
(n=5) forms, patients with acute axonal polyneuropathies
(n=6) show a paranodal elongation and a significant
reduction of nodes per tissue volume in teased fiber
preparations correlating to the cross-sectional fiber density.
Conclusion: Our data provide new insights into the
histopathologic changes in polyneuropathy and objectively
quantify alterations between different forms of neuropathy.
In the future, dStorm and high content confocal microscopy
could serve as sophisticated tools for a better understanding
and discrimination of subtypes and stages of
polyneuropathies.

Disclosure: The authors declare no competing financial
interests.
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Cenobamate: preliminary results of
efficacy and safety in a real-life setting

G. Falcicchio 1, S. Lattanzi 2, E. Russo 3, G. Boero 4,

A. Alicino 1, T. Francavilla 1, M. Trojano %, A. La Neve !

! Department of Basic Medical Sciences, Neurosciences and
Sense Organs, University of Bari, Bari, Italy, > Department
of Experimental and Clinical Medicine, Neurological Clinic,
Marche Polytechnic University, Ancona, Italy, 3 Science of
Health Department, School of Medicine, University Magna
Graecia, Catanzaro, Italy, # Complex Structure of Neurology,
SS Annunziata Hospital, Taranto, Italy

Background and aims: The percentage of patients with
drug-resistant epilepsy has not changed despite the
increasing available anti-seizure medications (ASMs).
Cenobamate (CNB) has been recently approved as
adjunctive treatment of uncontrolled focal-onset seizures
(FOS). So far, evidence about CNB use in clinical practice
is limited.

Methods: Starting from December 2020, 20 patients aged
>18 years, diagnosed with uncontrolled FOS and without
other potential treatment alternatives, were enrolled in an
Italian Expanded Access Program (EAP). Clinical data to
assess CNB efficacy and safety were collected at 3, 6, and
12 months after CNB administration, along with plasma
concentrations of concomitant ASMs. Therapeutic
adjustment of concomitant ASMs was allowed. Primary
efficacy outcomes were median percentage change in
monthly seizure frequency compared to baseline and
responder rate (patients with >50% monthly seizure
frequency reduction from baseline). Adverse events (AES)
were reported considering their severity and duration.
Results: Patients taking CNB reported significant
reductions in monthly seizure frequency compared to
baseline at 3 months (- 63%) with 11/20 (58%) presenting
>50% seizure frequency reduction. Sustained decrease in
seizure frequency was registered at 6 and 12 months. 16/20
(80%) patients experienced AEs, which were mainly mild
and transient and generally disappeared after reducing the
posology of concomitant ASMs.

Conclusion: Despite the small number of patients and the
short follow-up, to our knowledge, this is one of the first
real-world study on CNB use in clinical practice.
Disclosure: Nothing to disclose.
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OPR-078

Seizure forecasting with non-invasive and
minimally-invasive mobile devices -
Epilepsy Foundation My Seizure Gauge
study

P. Viana !, M. Nasseri 2, E. Nurse 3, P. Karoly 3, T. Pal Attia 2,
N. Gregg 2, B. Joseph 2, C. Grzeskowiak 5,

M. Diimpelmann 6, M. Cook 3, G. Worrell 2, A. Schulze-
Bonhage 6, D. Freestone 4, M. Richardson !, B. Brinkmann 2
! Institute of Psychiatry, Psychology and Neuroscience,
Kings College London, London, United Kingdom, *> Dept. of
Neurology, Mayo Foundation, Rochester MN, United States
of America, 3 Seer Medical, Melbourne VIC Australia;
University of Melbourne, Depts of Biomedical Engineering
and Medicine, Melbourne VIC Australia, + Seer Medical,
Melbourne VIC Australia, > Epilepsy Foundation of America,
¢ Department of Neurosurgery, Epilepsy Center, Medical
Center — University of Freiburg, Faculty of Medicine,
University of Freiburg, Germany

Background and aims: Seizure forecasting has been
established using continuous intracranial EEG, however
invasive devices are not appropriate for all patients. Non-
invasive and minimally invasive devices may facilitate
seizure forecasting, and they may provide accurate seizure
records to support clinical decision making.

Methods: Patients with drug-resistant epilepsy were
enrolled for ultra long-term (>8 months) monitoring with an
electronic diary, a wearable device (Empatica E4, Fitbit
Charge 4/HR, or Fitbit Inspire) and ambulatory EEG
monitoring (UNEEG SubQ, EpiMinder Subscalp,
NeuroPace RNS) at three sites. Recorded data were
analyzed to identify circadian and multi-day seizure cycles
which, together with machine learning methods, were used
to forecast seizures.

Results: 40 enrolled subjects have recorded over 11,400
days (31.2 years) of ambulatory data, including over 1,600
seizures. Nine patients left the study prematurely due to
device malfunctions, complications, poor adherence, poor
data quality or unanticipated seizure freedom. 20 patients
continue recording data and eleven have completed the
study. Analyses in this cohort has established the following:
« Heart rate circadian and multi-day cycles are significantly
phase-locked with self-reported seizure likelihood
« Electrodermal activity, heart rate, and actigraphy were
significantly correlated with electrographic seizures in 11
patients « Seizure forecasting significantly better than
chance in 5 of 6 patients using a wrist-worn device and
long-short term memory (LSTM) neural networks
e Circadian and multi-day seizure cycles are detectable in
subcutaneous EEG recordings ¢ Seizure forecasting
significantly greater than chance in 5 of 6 patients using
subcutaneous EEG

Conclusion: This project has established the feasibility of
forecasting seizures using seizure cycles, wearable devices
and subcutaneous EEG.

Disclosure: This work is supported by the Epilepsy
Foundation of America.
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OPR-079

Epilepsy in School-aged Children and
academic performance in standardized
tests: A Danish nation-wide cohort study

. Dreier %, B. Trabjerg ¢, O. Plana-Ripoll 1, N. Skipper 1,

E. Agerbo 1, C. Cotsapas 2, A. Berg 3, J. Christensen *

! Department of Economics and Business Economics, Aarhus
University, Aarhus, Denmark, ? Department of Neurology,
Yale, New Haven, United States of America, 3 Department of
Neurology, Northwestern University — Feinberg School of
Medicine, Chicago, United States of America,  Department
of Neurology, Aarhus University Hospital, Aarhus, Denmark

Background and aims: We evaluated whether epilepsy is
associated with performance in standardized tests among
Danish school-aged children.

Methods: We performed a register-based, nation-wide,
matched cohort study of children born in Denmark during
1997-2009 who participated in the Danish National School
Test Program between 2010-2019. Population and health
registers were used to identify CWE along with randomly
sampled sex- and age-matched reference children without
epilepsy (ratio 1:10). Academic performance was assessed
in language (2nd, 4th, 6th, 8th grade) and mathematics (3rd,
6th, 8th grade). Differences in mean standardized scores
(scale, 1-100) between children with and without epilepsy
were estimated using linear regression models while
adjusting for relevant confounders.

Results: Of 582,475 eligible children, we studied 4,322
(0.74%) CWE and sampled 43,220 matched reference
children. The median (IQR) age at epilepsy onset was 6.9
(3.5-10.2) years. Having epilepsy was significantly
associated with poorer performance in language (mean
score CWE=48.8 and reference=56.4; adjusted
difference=-6.0, 95% CI: -6.8 to -5.2), and mathematics
(mean score CWE=47.7 and reference=57.3; adjusted
difference =-7.7, 95% CI: -8.6 to -6.8). Worse performance
was found in all epilepsy subgroups, including in the 3,015
CWE considered neurotypical (i.e. with no pre-existing
neurologic or intellectual disabilities or an identified
underlying cause for the epilepsy), (adjusted difference=-6.0,
95% Cl: -6.8 t0 -5.1).

Conclusion: CWE are at increased risk of poor academic
outcomes, with average score differences of -10.6% in
language and -13.4% in mathematics. Our findings highlight
the need for educational support of CWE, even among those
who are otherwise neurotypical.

Disclosure: This work was supported by the Independent
Research Fund Denmark, the Novo Nordisk Foundation
(NNF160C0019126), the Central Denmark Region, and the
Danish Epilepsy Association. Dr. Christensen reports
personal fees from Eisai AB, personal fees from UCB
Nordic, during the conduct of the study. The other authors
report no conflicts of interests.

OPR-080

The European Study on the Burden and
Care of Epilepsy

. Christensen 1, C. Linehan 2, T. Tomson 3, A. Marson 4

! Department of Neurology, Aarhus University Hospital,
Aarhus, Denmark, > UCD Centre for Disability Studies,
University College Dublin, Dublin, Ireland, > Department of
Clinical Neuroscience, Karolinska Institutet, Stockholm,
Sweden, * Institute of Translational Medicine, University of
Liverpool, Liverpool, United Kingdom

Background and aims: The European Study on the Burden
and Care of Epilepsy (ESBACE) provides data on the
burden and care of epilepsy in Europe.

Methods: This study had three main goals: 1) to estimate
prevalence of epilepsy in four European countries based on
information from medical record, 2) to use a “top-down,”
register-based approach in more than 5 million people in
Denmark to study prevalence and cost of epilepsy, and 3) to
study stigma and quality of life in persons with epilepsy.
Results: The retrospective chart review found a prevalence
of 0.67% (0.61-0.72), but a precise prevalence estimate
could not be generated because of limited information and
access to hospital records. In the “top-down” study, the
prevalence of epilepsy was 0.67% (0.69% males; 0.65%
females), (Figure 1), and the cost of epilepsy was €30,683/
person/year. Epilepsy was associated with stigma and lover
quality of life compared to matched controls.

Figure 1. Age- and sex-specific prevalence of epilepsy in Denmark on
December 31, 2016

Conclusion: This European study provides important
insight into burden and care in persons with epilepsy:
e Chart review faced a number of challenges largely due to
data protection legislation, and poor documentation of
epilepsy diagnoses in medical records. It was possible to
use a “top-down” approach to estimate epilepsy prevalence,
and establish the very high costs associated with epilepsy.
« A significant proportion of people with epilepsy are still
affected by the stigma and report lower quality of lives
compared with those without the condition —a circumstance
that has not improved in recent decades.

Disclosure: The European Union (no. 2014//199564).
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OPR-081

The Scottish Epilepsy Deaths Study Score
(SEDS Score): a risk prediction model for
epilepsy-related deaths

G. Mbizvo %, C. Schnier 2, C. Simpson 3, S. Duncan ?,

R. Chin!?

! Muir Maxwell Epilepsy Centre, Centre for Clinical Brain
Sciences, University of Edinburgh, Edinburgh, United
Kingdom, 2 Usher Institute, University of Edinburgh,
Edinburgh, United Kingdom, 3 School of Health, Wellington
Faculty of Health, Victoria University of Wellington,
Wellington, New Zealand

Background and aims: This study uses routine clinical
information to develop a risk-prediction model for epilepsy-
related deaths.

Methods: In this age/sex-matched case-control study, we
compared adults (aged >16 years) suffering epilepsy-related
death between 2009-2016 to living adults with epilepsy in
Scotland. Cases were captured from national mortality
records, and controls from a research database or epilepsy
clinics. Medical record data were used in univariable and
multivariable conditional logistic regression to develop a
risk prediction model consisting of four variables chosen a
priori. A sum of the factors present was taken to create a risk
index — the SEDS Score. Odds ratios (OR) with 95% Cls
were estimated.

Results: 224 cases and 224 controls were compared (mean
age 48 years). Univariables predicting epilepsy-related
death were recent epilepsy-related A&E attendance (OR
5.1, Cl 3.2-8.3), living in deprived areas (OR 2.5, CI 1.6— Figure 1: Prototype SEDS Scoring card
4.0), developmental epilepsy (OR 3.1, Cl 1.7-5.7), alcohol
abuse (OR 4.4, Cl 2.2-9.2), absent recent neurology review  Disclosure: Nothing to disclose.
(OR 3.8, CI 2.4-6.1), generalised epilepsy (OR 1.9, CI
1.2-3.0), and mental health problems (OR 1.6, ClI 1.0-2.6).
SEDS Score model variables consisted of the first three
listed above, alongside the number of comorbidities
(adjusting variable). Compared to having a SEDS Score of
0, those with a SEDS Score of 1, 2, and 3, had 3.6x (ClI
1.9-6.8), 17.2x (ClI 7.4-39.6), and 19.8x (Cl 5.1-76.6)
increased odds of death, respectively.

Conclusion: SEDS Scoring may help predict epilepsy-
related death and requires external validation. Figure 1
illustrates a prototype SEDS Scoring card for clinical use.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



113 Oral Presentations

OPR-082

Short term efficacy and safety of
adjunctive cenobamate in patients with
super-refractory focal epilepsy

A. Gifreu 1, M. Machio Castell4 2, M. Quintana 1,

M. Toledo 1, E. Santamarina 1, E. Fonseca 1, L. Abraira 1,
D. Campos %, E. Conde 3, M. Centeno 3, M. Carreifio 3,

B. Giraldez 2, ]. Serratosa 2

! Vall d’Hebron University Hospital, Epilepsy Unit,
Neurology Department, Barcelona, Spain, > Fundacion
Jiménez Diaz, Epilepsy Unit, Madrid, Spain, 3 Hospital
Clinic, Epilepsy Unit, Neurology Department, Barcelona,
Spain

Background and aims: To assess safety and efficacy of
cenobamate (CNB) as adjunctive therapy in adult patients
with focal onset seizures participating in an early access
program.

Methods: We performed a multicenter prospective
longitudinal study including adult patients with drug-
resistant focal epilepsy who were treated with at least a
single dose of CNB as adjunctive therapy in the early access
program. We analyzed adverse effects (AE) at 3 and 6
months and responder, seizure free and retention rates at 6
months. Baseline seizure frequency was measured during a
3-month period prior to CNB initiation.

Results: 58 patients were included (mean age 40, range:
19-70; 53.4% women). Median number of previous and
concomitant antiseizure medications (ASM) were 9 and 3,
respectively. Median dose at 6 months was 200 mg/day
(range: 75-400 mg/day). Median seizure frequency per
month decreased significantly at 6 months (4 vs 8; p<0.001).
67.5% of patients (25/37) were responders (reduction of
>50% seizure frequency) and 8.1% (3/37) were seizure-free
at 6 months. Retention rate at 6 months was 85% (34/40).
36/58 patients experienced AE during the titration period at
3 months, and 21/39 at 6 months, the most common being
somnolence, unsteadiness and dizziness. 8/58 patients
discontinued CNB (3 due to AE, 2 due to lack of efficacy
and 3 due to both).

Conclusion: In our series, cenobamate showed a high
efficacy as adjunctive therapy in patients with super-
refractory focal epilepsy. AE were the typical of other ASM
and led to CNB withdrawal in 10% of the patients.
Disclosure: Nothing to disclose.
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Scoring Algorithm-Based Genomic
Testing in Dystonia: real-life data from the
outpatient clinic

E. Indelicato !, M. Zech 2, W. Nachbauer !, A. Eigentler %,
M. Amprosi %, R. Granata !, A. Hussl , S. Boesch !

! Center for Rare Movement Disorders, Department of
Neurology, Medical University of Innsbruck, Innsbruck,
Austria, ? Institute of Neurogenomics, Helmholtz Zentrum
Miinchen, Munich, Germany

Background and aims: A recent multicentric study defined
a scoring algorithm to guide the choice of whole exome
sequencing (WES) in patients with dystonia. Positive
predictors consisted of an age at onset <20 (2 points),
segmental/generalized involvement (1 point) and presence
of further neurological symptoms (1-2 points). This scoring
algorithm has been validated in a second prospectively
recruited multicentric cohort. Real-life data from dystonia
outpatient clinics are lacking.

Methods: We screened the patients regularly attending the
dystonia outpatient clinic of the Innsbruck Medical
University, excluding acquired forms (e.g. history of
trauma, neuroleptic intakes) and secondary dystonia forms
(e.g. oromandibular dystonia or blepharospasms due to
atypical parkinsonism). WES studies were performed
within a cooperation with the Technical University and the
Helmholtz Center, Munich.

Results: We regularly follow 372 patients with primary
dystonia. WES was performed in 4/4 patients with score=5,
27/29 patients with score=3—4 and 140/338 patients with
score <2 (total=171). WES yielded a genetic diagnosis in 3
out of 4 patients with a score of 5 (75%), in 16 out of 27
patients with a score=3—4 (59%) and in 12 out of 140
patients with a score <2 (9%).

Conclusion: The diagnostic yield of WES in our dystonia
cohort correlated with a higher predictive score.
Furthermore, our positivity rates were overall higher than
previously described in a unselected prospective cohort
(51%, 25% and 2% with a score of 5, 3 to 4 and <2
respectively). Our real-life date outline the even greater
diagnostic rate of WES in the setting of a clinically well-
defined dystonia population.

Disclosure: No disclosures related to the present abstract.
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Survival in monogenic forms of
Parkinson’s disease: results of a large
retrospective study

A. Lanore %, E Casse 2, C. Tesson 2, S. Lesage 2, L. Mariani 1,
G. Mangone %, S. Sambin ¢, P. Menon &, T. Courtin 3,

A. Brice 3, A. Elbaz 4, J. Corvol !

I Sorbonne Université, Institut du Cerveau — Paris Brain
Institute — ICM, Inserm, CNRS, Paris, France, ?> Assistance
Publique Hopitaux de Paris, Department of Neurology, CIC
Neurosciences, Hopital Pitié-Salpétriére, Paris, France,

3 Assistance Publique Hopitaux de Paris, Department of
genetics, Hopital Pitié-Salpétriere, Paris, France, * Paris-
Saclay University, Paris-South University, UVSQ, Center for
Research in Epidemiology and Population Health, INSERM,
Villejuif, France

Background and aims: Parkinson’s Disease (PD) is a
neurodegenerative disorder with environmental and genetic
determinants. The most common mutations causing PD are
in the SNCA, LRRK2, and PRKN genes, while variants in
GBA are considered as risk factors. This is the first study
comparing mortality in PD patients carrying SNCA,
LRRK2, PRKN, or GBA variants.

Methods: Data were retrieved from a large multicentric
cohort of PD patients. Multivariable Cox proportional
hazards model with time since first visit as the time scale
were adjusted for age, sex, time from symptom onset to first
visit, and included a random effect to account for intra-
familial correlations (shared frailty). Patients were censored
at time of death or end of study. The reference group were
PD patients without any mutation.

Results: A total of 2,037 patients were included in this
analysis, of whom had 890 died during follow up. In the
multivariable model, patients with LRRK2 (Hazard ratio of
death [HR]=0.5, p=0.028) or PRKN (HR=0.42 p=0.001)
mutations had a longer survival than PD patients without
mutations, while those with SNCA (HR=10.20, p <0.001)
or GBA (HR=1.36, p=0.048) mutations had a shorter
survival.

Survival predicted by Cox models according to mutation

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



115 Oral Presentations

Conclusion: Survival from the first visit is increased in
LRRK2 and PRKN mutated patients while it is decreased in
SNCA and GBA mutated patients compared to PD patients
without mutations. The later mortality of LRRK2- and
PRKN-mutated patients may be related to slower
progression, while the earlier mortality of SNCA- and
GBA-mutated patients could be due to faster progression
and early development of cognitive impairment.
Disclosure: Nothing to disclose.
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Differentiation of Essential and
Parkinson’s Disease Tremor using time
series feature extraction and machine
learning
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! Klinik und Poliklinik Neurologie, Universitdtsklinikum
Wiirzburg, Wiirzburg, Germany, > Unidad de Trastornos del
Movimiento, Servicio de Neurologia y Neurofisiologia
Clinica, Instituto de Biomedicina de Sevilla, Hospital
Universitario Virgen del Rocio / CSIC / Universidad de
Sevilla, Seville, Spain, > Department of Neurology, Medical
University of Graz, Graz, Austria, ¥ Department of
Neurology, Semmelweis University, Budapest, Hungary,

> Department of Neurology, Christian Albrechts University,
Kiel, Germany, ¢ Department of Clinical and Movement
Neurosciences, Institute of Neurology, UCL, London, United
Kingdom

Background and aims: Tremor is a frequent symptom,
causing a relevant disease burden in individual patients. In
the absence of a bio-marker, diagnostic differentiation
between even the most prevalent tremor disorders Essential
Tremor (ET) and Parkinson’s Disease (PD) is non-trivial.
Massive time series feature extraction and machine learning
approaches are novel tools to analyse oscillating biological
signals. This study aims to explore the utility of combining
these two methods to facilitate tremor disorder diagnosis.
Methods: Accelerometer recordings from n=340 patients
suffering from ET and PD from four centres have been
collated in a single data set. Clinical diagnosis was based on
current, recognized diagnostic criteria. After quality control
and pre-processing, massive higher-order feature extraction
is applied to same length segments of recordings from the
more affected hand. Supervised learning is performed using
different machine learning algorithms according to clinical
diagnosis in order to identify disease-specific features.
Results: Based on the combination of recordings taken at
rest and posture, statistical learning based on >7000
extracted features correctly classified up to 86.2% of
patients correctly, depending on centre and number of
features combined. We evaluate the effects of different
machine learning algorithms to further optimize
stratification.

Conclusion: This study provides evidence for the usefulness
of unbiased tremor signal analysis to differentiate ET and
PD tremor. Feature-based tremor analysis has the potential
to improve patient care beyond differential diagnostic
accuracy, e.g. as a tool to predict treatment response or
guide therapeutic interventions.

Disclosure: Authors report no conflict of interest.
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Neural correlates of motor and non-motor
manifestations in cervical dystonia,
revealed by fixel-based analysis
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! Department of Health Sciences and Technology, ETH
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(CENIR), Paris Brain Institute, Sorbonne University, UPMC
Univ Paris 06, Inserm U1127, CNRS UMR 7225, Paris,
France, 3 Sorbonne University, Inserm U1127, CNRS
UMR7225, UM?75, Paris Brain Institute, Movement
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Background and aims: Cervical dystonia (CD) is a form
of isolated focal dystonia, characterized by abnormal head
posture. It is often accompanied by psychiatric symptoms,
such as depression, and its pathophysiology has been linked
to large-scale brain networks abnormalities. However, the
specific neural correlates of motor and psychiatric
manifestations, respectively, are still unknown. We analyzed
patterns of white matter fibers in CD, and investigated the
brain networks associated with abnormal head posture and
psychiatric symptoms.

Methods: 18 CD patients and 21 healthy controls had
diffusion weighted imaging (DWI). We applied fixel-based
analysis, a novel method able to extract multiple populations
of fibers within the same voxel, and thus account for fiber
orientation across voxels. We compared white matter fibers
between CD patients and controls, and correlated them with
the severity of dystonia (Toronto Western Spasmodic
Torticollis Rating Scale - TWSTRS), and depression (Beck
Depression Inventory - BDI), respectively, in patients.
Results: Compared to controls, patients showed decreased
white matter fibers in the basal ganglia and sensorimotor
areas, as well as in the superior temporal regions and the
brainstem (Figurel). TWSTRS scores negatively correlated
with white matter in the superior parietal lobule, whereas
BDI showed positive correlation with associative cerebellar
areas, such as the crus 1 (Figure2).
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Significant clusters of decreased white matter fibers in CD patients in:
(A) the basal ganglia, (B) the sensorimotor regions, (C) the brainstem,
and (D) and temporal areas.

Significant clusters of white matter fibers in CD patients showing: (A)
positive correlation with BDI scores, and (B) negative correlation with
TWSTRS.

Conclusion: We identified distinct patterns of neural
correlates associated with motor and non-motor
manifestations of CD. A loss of inhibitory output from the
basal ganglia may propagate to several functional networks
beyond the motor system. This may result in a progressive
maladaptive plasticity, and culminate in overt symptoms of
dystonia.

Disclosure: The authors declare no conflict of interest.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



117 Oral Presentations

OPR-088

Personality and Early Parkinson’s disease
phenotypes
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Alpes, Grenoble, France, > Université Grenoble Alpes,
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de Strasbourg, Strasbourg, France, > Université Clermont
Auvergne, EA7280 NPsy-Sydo, Clermont-Ferrand University
Hospital, Neurology Department, Clermont-Ferrand,
France, ¢ Service de Neurologie, Centre Expert Parkinson,
CHU de Limoges, UMR1094 INSERM, Université de
Limoges, Limoges, France, 7 Neurology and Pathology
Department of the Movement, University Hospital of
Marseille, Timone Hospital, Marseille, France,

8 Department of Neurology, Inselspital, University Hospital
Bern, CH-3010, Bern, Switzerland

Background and aims: Although there is a previous
description of a parkinsonian personality characterized as
rigid, introverted, and cautious, little is known about
personality traits in de novo Parkinson’s disease (PD)
patients and their relationships with motor and
neuropsychiatric symptoms. We intend to investigate these
two questions.

Methods: The personality of 193 de novo PD patients was
assessed using Cloninger’s biosocial model and motor and
non-motor symptoms using several clinical scales. We
conducted correlations and cluster analysis to investigate
the relationship between personality traits, motor, and non-
motor symptoms.

Results: PD patients have low novelty seeking, high harm
avoidance, and normal reward dependence and persistence
scores. Harm avoidance was positively correlated with
depression, anxiety, and apathy (rs= [0.435, 0.676],
p<0.001) and negatively correlated with quality of life (rs=
-0.492, p<0.001). Novelty seeking, reward dependence, and
persistence were negatively correlated with apathy (rs=
[-0.274, -0.375], p<0.001). Cluster analysis revealed 3
distinct clusters: i) neuropsychiatric phenotype (with high
harm avoidance, low novelty seeking, and hypodopaminergic
neuropsychiatric symptoms), ii) motor phenotype (with low
novelty seeking and higher motor severity), iii) benign
phenotype (low harm avoidance and high novelty seeking,
reward dependence, and persistence traits clustered with
lower symptoms severity and low impulsivity).
Conclusion: Personality in de novo PD seems to play a role
in the presence of different clinical phenotypes with harm
avoidance and novelty seeking traits having a higher impact
on susceptibility to mood disorders. Identification of different
PD subgroups may help to investigate if some personality
features might influence disease evolution and treatment.

Disclosure: All authors declare absence of commercial or
financial relationships that could be construed as potential
conflicts of interest.
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Longitudinal whole-brain metabolic
network changes following acute
unilateral vestibulopathy
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Munich, Germany ? Department of Nuclear Medicine,
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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/
within hemispheres, and in vestibular/multisensory/motor/
cognitive 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, in interhemispheric projections between
homotopic regions and especially in vestibular and
multisensory cortical networks 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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A Deep-Learning Approach to Predicting
Disease Progression in Multiple Sclerosis
Using Magnetic Resonance Imaging
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IRCCS San Raffaele Scientific Institute, Milan, Italy,
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3T MRI-Center, University of Campania ““Luigi Vanvitelli”,
Naples, Italy, 3 Department of Medicine, Surgery and
Neuroscience, University of Siena, Siena, Italy,

4 Department of Human Neurosciences, Sapienza University of
Rome, Rome, Italy; and IRCCS NEUROMED, Pozzilli, Italy,

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

Background and aims: In this study, we developed an
artificial intelligence deep-learning algorithm on a large
multicenter cohort of MS patients collected from the Italian
Neuroimaging Network Initiative (INNI) to predict disease
evolution (based on clinical disability and cognitive
impairment) at two-years of follow-up from their baseline
MRI features. The performance of the algorithm was then
evaluated on an independent test-set and compared to that
of two expert physicians.

Methods: For 373 patients, baseline T2-weighted and
T1-weighted brain MRI, as well as baseline and two-year
clinical and cognitive assessments were collected from the
INNI repository. A deep-learning architecture based on
convolutional neural networks was implemented (Fig. 1) to
predict: (1) clinical worsening (Expanded Disability Status
Scale [EDSS]-based model), (2) cognitive deterioration
(Symbol Digit Modalities Test [SDMT]-based model), or
(3) both (EDSS+SDMT-based model). The method was
tested on an independent dataset and compared to the
performance of two expert physicians.

Fig. 1: A schematic overview of the deep-learning network architecture
implemented to train and optimize the model (in A), and to finally test
it on an independent dataset (in B).
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Results: For the independent test-set, the model showed
high predictive accuracy for clinical (83.3%) and cognitive
(67.7%) worsening, although the highest accuracy was
reached when training the algorithm using both EDSS and
SDMT information (85.7%). Artificial intelligence
classification performance exceeded that of two expert
physicians (70% of accuracy for the human raters).
Conclusion: We developed a robust and accurate model for
predicting clinical and cognitive worsening of MS patients
after two years, based on conventional brain T2-weighted
and T1-weighted baseline MRI. This algorithm may be
valuable for supporting physicians in their clinical practice
for the earlier identification of MS patients at risk of disease
worsening.

Disclosure: This study was partially supported by
Fondazione Italiana Sclerosi Multipla with a research
fellowship (FISM 2019/BR/009) and research grants
(FISM2018/R/16; FISM2018/S/3), and financed or
co-financed with the *5 per mille’ public funding.
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Functional brain connectome in ventral
and dorsal variants of posterior cortical
atrophy
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! IRCCS San Raffaele Scientific Institute, Milan, Italy,

2 IRCCS San Raffaele Scientific Institute, and Vita-Salute

San Raffaele University, Milan, Italy, 3 University of
California in San Francisco, San Francisco, United States of
America, 4 Sorbonne Université, and Hopital de la Pitié
Salpétriere, Paris, France

Background and aims: The study aims at investigating the
functional brain connectome architecture in patients with
ventral (vPCA) and dorsal (dPCA) variant of posterior
cortical atrophy (PCA).

Methods: 36 PCA patients and 69 healthy controls
underwent neurologic and cognitive examinations, and a
brain MRI. Patients were categorized in vVPCA (N=19) and
dPCA (N=17) variants based on the symptoms prevalence,
and were matched for age, sex, education, MMSE and
disease duration. Topological brain network properties and
regional functional connectivity (FC) were compared
between groups using graph analysis and connectomics.
Results: Relative to controls, only vPCA patients showed
global functional network alterations. Lobar network
analysis showed common alterations of nodal strength
within the occipital area in all PCA patients compared with
controls, while vPCA showed additional involvement of
temporal, parietal and occipital areas. No differences were
observed between PCA variants. At the regional level,
compared to controls, each PCA variant showed diffuse FC
breakdown. Compared to dPCA, vPCA patients showed
further FC breakdown within the occipital and parietal lobe,
and between frontal, sensorimotor nodes and basal ganglia.
Conclusion: Our findings suggest the potentially high
sensitivity of graph-analysis and connectomic in capturing
signs of neurodegeneration in PCA variants. With
sociodemographic and clinical features being equal, the
VPCA group showed a more severe pattern of FC
breakdown. Longitudinal investigations are needed to
understand whether patterns associated with each PCA
variant are able to predict distinct disease trajectories.
Disclosure: Supported by: Italian Ministry of Health (#GR-
2010-2303035; #GR-2011-02351217), Philippe Chatrier
and France Alzheimer Foundations, Fondation pour la
Recherche sur Alzheimer.
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Association of the Frailty Index with
structural brain volumes in The Irish
Longitudinal Study on Ageing (TILDA)
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! Global Brain Health Institute (GBHI), Trinity College
Dublin, Ireland, > The Irish Longitudinal Study on Ageing
(TILDA), School of Medicine, Trinity College Dublin, the
University of Dublin, Dublin, Ireland, 3 The National Centre
for Advanced Medical Imaging (CAMI), St. James's
Hospital, Dublin, Ireland

Background and aims: Frailty is a recognised state of
vulnerability in older adults. The Frailty Index (FI) measures
frailty according to 32 deficits across multiple domains
(Table 1) that accumulate with age and could have an
impact in brain health. Our aim was to study brain volume
signatures of a Fl in The Irish Longitudinal Study on Ageing
(TILDA).

Methods: We included TILDA wave 3 participants aged
65+ years who took part in a 3T MRI sub-study. Using
Freesurfer we measured total cortical grey matter (GM)
volume and regional GM volumes according to the Desikan-
Killiany atlas. We performed partial correlation analyses
with FI and Desikan GM regions volumes adjusted by age,
sex and total brain volume; and performed a partial
correlation tests to compare total cortical GM volume with
each FI item adjusted by age and sex.

Results: In 407 participants, the volumes of regions related
with prefrontal cortex and temporal cortex were negatively
correlated with the FI and positive correlated with left
precuneus (Figure 1). Only FI deficits related with
functional impairments, osteoporosis and polypharmacy
were associated with total cortex volume (Table 1).
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Flitem R p Flitem R p
Difficulty -0.116 0.020 Cataracts -0.088 0.079
100 m
Poor self rated -0.098 0.050  Arthritis -0.014 0.785
hysical health
Poor self rated -0.110 0.028 Osteoporosis -0.015 0.764
vision
Poor self rated -0.107 0.031 Cancer -0.003 0.946
hearing
Varicose ulcer -0.007 0.885

Daytime -0.068 0.170

Polypharmacy -0.103 0.038  Difficulty climbing one  -0.029 0.562

flight of stairs

Glaucoma/Age related  -0.057 0.256
macular degeneration

Self rated day-to-day -0.006 0.911
memory

Difficulty following a -0.109 0.028
conversation with four

Knee pain -0.114 0.022

Urinary 0.020 0.696
incontinence
Hypertension 0.008 0.865

people
Angina 0.014 0.775 Difficulty stooping. -0.075 0.131
kneeling or crouching
Heart attack Difficulty reaching -0.088 0.078
above shoulder height
Difficulty rising  -0.022 0.664 Difficulty -0.052  0.301
from a chair pushing/pulling large
objects
Diabetes -0.085 0.087 Difficulty -0.042 0.405
lifting/carrying weights
>=10lb

High cholesterol 0032 0.518 Difficulty picking up -0.007 0.887

coin from table

Irregular heart 0.035 0479  Feeling lonely 0.026 0.605
rhythm
Other CVD -0.043 0393  Stroke or TIA

Table 1. Differences in global cortex volume for each item within FI.

Figure 1. Significant partial correlation coefficient for brain volume by
region and FI, adjusted by age, sex and total brain volume.

Conclusion: From a volumetric perspective, results suggest
that frailty as captured by a FI may primarily involve the visual
-executive-planification coordination systems. Further studies
are necessary to replicate this finding with other Fls; compare
associations with other frailty measurement tools; complement
analyses with connectivity studies. A better understanding of the
neuro correlates underlying frailty in older adults is needed for
better prevention and treatment of age-related disability.
Disclosure: Nothing to disclose.
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White matter microstructural changes in
healthy aging: a DTI and NODDI study
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2 IRCCS San Raffaele Scientific Institute, and Vita-Salute
San Raffaele University, Milan, Italy, 3> IRCCS San Raffaele
Scientific Institute, Milan, Italy

Background and aims: The goal of this study was to assess
white matter (WM) integrity changes associated with aging
using different diffusion metrics in a cohort of young and
older adults.

Methods: 48 young (YC), aged 20-31 years, and 65 old
controls (OC), aged 40-85 years, were enrolled and
underwent multi-shell diffusion MRI. Fractional anisotropy
(FA) and mean diffusivity (MD) maps were computed.
Furthermore, Intra-cellular Volume Fraction (ICVF),
Orientation Dispersion Index (ODI) and Isotropic Volume
Fraction (ISO) maps were estimated using the NODDI
model. Tract-Based Spatial Statistic analysis assessed
significant metrics variability between the two groups
(p<0.05, family-wise error corrected, 5,000 permutations).
Results: A widespread age-related reduction of FA was
detected in supratentorial regions in OC relative to YC. A
focal decrease of ICVF was found in OC relative to YC in
the WM frontal fibers, specifically in the anterior sub-
regions of corpus callosum, anterior corona radiata, frontal
fibers of the superior longitudinal fasciculus, inferior
fronto-occipital fasciculus and uncinate fasciculus. A
widespread increase of MD and ISO was observed in OC
relative to YC replicating the widespread WM alteration
pattern obtained by FA results. Furthermore, an increased
ODI of the WM fibers in OC relative to YC was identified,
involving not only the supratentorial regions but also the
cerebellar architecture.

Conclusion: The information provided by multi-shell
diffusion MRI acquisition and multi-model reconstruction
allowed us to quantify the extent of WM architecture
deterioration with aging. Multiple diffusion metrics may
lead to a reliable profiling of the healthy brain aging.
Disclosure: Supported by European Research Council
(StG-2016_714388_NeuroTRACK).
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tDCS in patients with disorders of
consciousness: a multicentre randomized
double-blind sham-controlled clinical trial
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and Scientific Institute for Research and, Rome, Italy,
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Background and aims: Left dorsolateral prefrontal cortex
(LDLPFC) transcranial direct current stimulation (tDCS)
has shown to transiently improve the level of consciousness
of severely brain-injured patients with disorders of
consciousness (DOC). However, no large-sample
multicenter study confirmed its efficacy.

Methods: In this sham-controlled double-blind randomized
trial, we investigated whether 4 weeks of tDCS improves
consciousness/responsiveness in patients in prolonged DOC
during rehabilitation stay. LDLPFC-tDCS was applied for 20
days (five days per week). We used to the Coma Recovery
Scale-Revised (CRS-R) weekly and up to 3-months follow-
up. We used a mixed general linear model to evaluate
behavioral changes (4-week and 3-month) between active
and sham groups. Differences between baseline and week-4
and month-3 were analyzed with a Mann-Whitney test.
Results: 62 patients (18 women, 30 MCS, 39 non-TBI,
260£171 days post-injury, 33 active-tDCS) were treated
without any serious adverse events. At the group level, no
treatment effect was found. Subgroup analyses revealed a
significant improvement for the active compared to the
sham group for MCS (p=0.015) and TBI (p=0.023). No
other comparisons were significant.

Conclusion: Our results suggest that at the group level, tDCS
applied during rehabilitation does not significantly enhance
patients” signs of consciousness. On the other hand, at
3-month follow-up, the subgroups of MCS and TBI patients
demonstrated a better recovery in the treated compared to the
sham groups. tDCS should be specifically applied in this
subgroups of patients to promote their recovery.

Disclosure: Nothing to disclose.
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Early post-traumatic seizures in

hospitalized patients with traumatic brain
injury
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Background and aims: Early post-traumatic seizures
(EPTS) are a well-known complication of traumatic brain
injury (TBI). EPTS increase the risk of secondary brain
injury and are associated with worse outcomes. Use of
seizure prophylaxis medication to prevent EPTS is
controversial and not routine in many countries, including
Norway. The purpose of this study was to expand the
understanding of EPTS by examining incidence and risk
factors in hospitalized TBI-patients.

Methods: Adult patients with TBI and neuroradiological
evidence of intracranial injury admitted to Oslo University
Hospital between 2015 and 2019 were identified from the
Oslo TBI Registry — Neurosurgery. Demographic and
clinical data including occurrence of seizures were retrieved
from the registry. Univariate and multivariable logistic
regression analyses were used to investigate risk factors
associated with EPTS.

Results: 103 of 1.827 patients (5.6%) had new-onset
seizures within the first week after TBI. Alcohol abuse
[odds ratio 3.6 (95% confidence interval: 2.3-5.7),
p<0.001], moderate and severe brain injury [2.2 (1.3-3.8),
p=0.004 and 2.1 (1.2-3.6), p=0.012], brain contusion [1.6
(1.0-2.4), p=0.046] and subdural hematoma [1.6 (1.0-2.6),
p=0.052] were associated with EPTS in the multivariable
model.

Conclusion: In our material, EPTS occurred in 5.6% of
hospital-admitted patients with TBI. Chronic alcohol abuse
was the most significant independent risk factor, followed
by moderate and severe brain injury. The results contribute
to the discussion about preventive treatment of EPTS in
certain risk groups.

Disclosure: None of the authors has any conflict of interest
to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



123 Oral Presentations

OPR-096

Autonomic dysfunction after moderate-
severe traumatic brain injury: symptom
spectrum and clinical testing outcomes
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Background and aims: Survivors of moderate-severe
traumatic brain injury (msTBI) frequently experience
troublesome unexplained somatic symptoms. Autonomic
dysfunction may contribute to these symptoms. We aimed
to provide a clinical description of subjective and objective
autonomic dysfunction in msTBI.

Methods: We conducted two cohort studies. Cohort 1
comprises msTBI patients (with a control group)
prospectively recruited from a regional referral TBI
outpatient clinic, in whom we assessed burden of autonomic
symptoms using the Composite Autonomic Symptom Score
(COMPASS31) questionnaire. Cohort 2 comprises msTBI
patients who had standard clinical autonomic function
testing, retrospectively identified from referrals to a national
referral autonomics unit.

Results: Cohort 1 comprises 39 msTBI patients (10F:20M,
median age 40 years, range 19-76), with median time since
injury 19 months (range 6-299), and 44 controls (22F:22M,
median age 45, range 25-71). Patients had significantly
higher mean scores than controls in the weighted total
COMPASS-31 score (p<0.001) (Figure 1), and also
gastrointestinal, orthostatic and secretomotor subscores
(corrected p<0.05) (Figure 2). Total COMPASS31 score
inversely correlated with subjective rating of general health
(p<0.001, rs=-0.84). Cohort 2 comprises 18 msTBI patients
(7F:11M, median age 44 years, range 21-64), with median
time between injury and testing 57.5 months (range 2-416).
Clinical autonomic function testing revealed a broad spectrum
of autonomic dysfunction in 13/18 patients (Figure 3).

Fig. 1: Symptom burden, with weighted total COMPASS31 score for
each patient (middle panel: circles=controls, crosses=TBI &
pink=female, blue=male) and corresponding domain subscore
distribution (top panel controls, bottom panel TBI).

Fig. 2: Relationship between the COMPASS-31 weighted total score
and (A) subjective rating of general health status, (B) Health Outlook,
(C) Fatigue and (D) Pain.

Fig. 3: For each patient (A) reported symptom types, (B) HRDB,
measuring respiratory sinus arrhythmia. (C) Valsalva ratio. (D) Supine
and tilted blood noradrenaline levels, where available. Red denotes
abnormal for age.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



Conclusion: Our results provide evidence for clinically
relevant autonomic dysfunction after moderate-severe TBI,
even at the chronic stage. We advocate for routine enquiry
about potential autonomic symptoms, and demonstrate the
utility of formal autonomic testing in providing diagnoses.
Disclosure: Nothing to disclose.
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NY, USA, > Moscow Research and Clinical Center for
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Research Institute of Emergency Care, Moscow, Russia and
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Background and aims: Proper evaluation of computer
tomography (CT) scans is crucial for prognosis of traumatic
brain injury (TBI) outcome and treatment strategy choice;
however, in the acute settings it should be done within a
limited time period. We evaluated interrater agreement
(IRA) of CT findings between interpretation of radiologists
in emergency department at time of injury and compared to
subsequent readings by radiologists free of time constraints.
Methods: We retrospectively evaluated brain CT scans of
53 patients with acute TBI, performed a non-reference
interrater variability test and calculated Cohen’s kappa
score to compare scan analysis in emergency settings (“A”
team) and in the follow up (“R” team).

Results: We found no statistically significant differences in
the proportion of positive and negative findings between
“A” and “R” team either by type of pathology or its
combinations, or by time of day when acute assessment was
performed. The highest IRA reaching 100% was observed
for depressed skull fracture, epidural hematoma, and
intraventricular hemorrhage (Fig. 1). For a linear skull
fracture, subdural hematoma, and SAH we also found good
IRA: Cohen’s Kappa (k) was 0.89, 0.88 and 0.81
respectively. Moderate IRA rate was observed for brain
concussions (k=0.58). In most cases, missing findings could
be explained by small size and specific location of lesions.
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Figure 1. Cohen’s Kappa for different type of pathology, analyzed in
emergency settings and in the follow-up.

Figure 2. Cohen’s Kappa for different type of pathology, analyzed in
emergency settings by time of day when acute assessment was
performed, and in the follow-up.

Conclusion: The interrater agreement demonstrated that
despite time constraints, evaluation of TBI CT scans in
emergency settings allows to correctly identify most lesions.
Disclosure: Nothing to disclose.
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Risk of traumatic brain haemorrhage in
patients on direct oral anticoagulant
drugs (DOAC) or vitamin K antagonists
(VKA)

K. Laufer 1, K. Petek %, S. Rakusa 2, A. Cretnik 3,

M. Rakusa 2

! Faculty of Medicine, University of Maribor, Maribor,
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Traumatology, University Medical Centre Maribor, Maribor,
Slovenia

Background and aims: Patients on DOAC or VKA may
have an increased risk for Intracranial haemorrhage (ICH)
and poor clinical outcomes after mild traumatic brain injury
(mTBI). Our aim was to evaluate the risk, incidence and
clinical characteristics of ICH in patients who sustained
mTBI.

Methods: We collected demographic data and clinical
characteristics from the medical records of the 420
consecutive patients and compared them between patients
with and without haemorrhage. In the end, we calculated
risks and odd-ratio for haemorrhage and DOAC/VKA.
Results: In total, 35 received anticoagulant therapy, and 55
had traumatic haemorrhage (46 had no treatment, 4 VKA, 5
DOAC). Patients with haemorrhages were older (66.1 SD
19.6 vs 56.8 SD 24.5 years), stayed in the hospital longer
(12.6 SD 14.7 vs 7.2 SD11.5 days), had higher initial blood
sugar (7.7 SD 7.6 vs 6.8 SD 2.3 mmol/L), lower GCS (14.0
SD 2.7 vs 14.7 SD 0.9) and higher mRS at the admission
(0.5SD 1.4 vs 0.2 SD 0.7) and the discharge (1.9 SD 1.9 vs
1.2 SD 1.5). The absolute risk for haemorrhage for DOAC
was 9.1%, and for VKA 7.3%, the relative risk was 0.6 and
0.3, and odds-ratio 1.82 (95% CI 0.65 to 5.10) and 2.45
respectively (95% CI 1.08 to 5.53).

Conclusion: The overall risk and incidence for intracranial
haemorrhage after mild traumatic brain injury was low.
Although the odds ratio for ICH was lower for patients on
DOAC than for those on VKA, the difference was
insignificant.

Disclosure: Nothing to disclose.
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Consciousness in Neurocritical Care
Cohort Study Using fMRI and EEG
(CONNECT-ME): Level of consciousness
in ICU
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Background and aims: Functional MRI (fMRI) and EEG in
clinically unresponsive patients may reveal signs of covert
consciousness. Research in so-called cognitive motor
dissociation is primarily based on data from patients with
chronic disorders of consciousness (DoC). CONNECT-ME
aims to explore and facilitate individualized multimodal
assessment for signs of residual consciousness in patients
with acute and subacute DoC, using fMRI and EEG in the
intensive care unit (ICU).

Methods: We assessed 87 acutely brain-injured adult patients
for residual consciousness by clinical evaluation, fMRI
(resting-state) and EEG (resting-state and passive
stimulations), between 2016-2020. EEG and fMRI data were
used as features in a cross-validated machine learning (ML)
framework to predict level of consciousness (LoC) during
ICU admission. Area under the curve (AUC) of ROC curves
was used for comparison of prediction performance.
Results: Of 87 patients (50.0+18 years, 43% women), 51
(59%) were clinically in coma/unresponsive wakefulness
(UWS) and 36 (41%) in minimally consciousness state
(MCS) or better. During ICU-admission, 31 (36%) patients
died, of whom 29 (94%) were in coma/UWS with main cause
of death being withdrawal of life-sustaining-therapy due to
poor prognosis (n=28). EEG was available for 86 patients,
and fMRI for 64 patients. EEG visual, spectral and
ML-derived characteristics predicted LoC (coma/UWS vs.
>MCS) with AUC 0.78+0.06 (p<0.05), while fMRI mean
connectivity measures (N=62) predicted LoC with AUC
0.75+£0.06 (p<0.01). Combining EEG and fMRI (N=50)
resulted in AUC 0.80+0.08; p<0.01).
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Conclusion: In patients with acute/subacute DoC, EEG-
and fMRI-measures predicted consciousness levels during
ICU admission, both alone and in combination.
Disclosure: Nothing to disclose.

OPR-100

The impact of non-convulsive seizures
and ictal-interictal continuum on the
recovery of patients with a DoC

A. Comanducci , A. Vigano 1, C. Derchi !, A. Mazza 1,
S. Casarotto 2, P. Trimarchi 1, M. Rosanova 2,

J. Navarro Solano 1, M. Massimini *

I [RCCS Fondazione Don Carlo Gnocchi ONLUS, Milan,
Italy, > Department of Biomedical and Clinical Sciences
“L. Sacco”, University of Milan, Milan, Italy

Background and aims: Non-convulsive seizures (NCS)
represent a confounding clinical factor that may hamper the
assessment of consciousness and contribute to the high
misdiagnosis rate. Recently, the American Clinical
Neurophysiology Society provided definitions for NCS and
for an intermediate pattern — the ictal-interictal continuum
(11C) — which cannot be qualified neither as non-convulsive
ictal nor as interictal. These patterns with absent or only
minimal clinical correlates occur with relative high
frequency and are independently associated with a worse
outcome in comatose patients. In this study, we investigated
the prevalence of NCS/ICC and whether these patterns have
a role in recovery of patients with a prolonged disorder of
consciousness (DoC).

Methods: We recorded clinical EEG in 137 patients with a
prolonged DoC. Patients were diagnosed as unresponsive
wakefulness syndrome (UWS) or minimally conscious state
(MCS) according to standardized behavioral criteria. The
6-months clinical outcome was dichotomously defined as
an improvement in diagnosis (i.e. a MCS who emerged or a
UWS who regained at least MCS) versus the absence of
improvement. The presence of interictal epileptiform
abnormalities or NCS/ICC was evaluated by two blinded
board-certified neurophysiologists.

Results: Epileptiform abnormalities were identified in 38%
of DoC patients and specifically the NCS/ICC pattern was
found in 14.6%. The presence/absence of NCS/ICC was not
related to etiology, diagnosis or antiepileptic therapy. Using
logistic regression, we found that the presence of NCS/ICC
was a significant predictor of lack of clinical improvement
(OR 9.95).

Conclusion: The occurrence of NCS/IIC patterns should be
carefully investigated to identify treatable causes of
unresponsiveness.

Disclosure: This work was supported by ERA PerMed
JTC2019 “PerBrain”.
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Electroencephalography of mechanically
ventilated patients at high risk of delirium

E. Eskioglou %, I. Carolina ?, V. Alvarez 3, S. Riiegg 4,

K. Schindler 5, A. Rossetti 6, M. Oddo *
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Background and aims: Neurophysiological exploration of
ICU delirium is limited. Here, we examined EEG
characteristics of medical-surgical critically ill patients with
new onset altered consciousness state at high risk for ICU
delirium.

Methods: Pre-planned analysis of non-neurological
mechanically ventilated medical-surgical ICU subjects,
who underwent a prospective multicenter randomized,
controlled EEG study (NCTO03129438, April 2017-
November 2018). EEG characteristics, according to the
2012 ACNS nomenclature, included background activity,
rhythmic periodic patterns/epileptic activity, amplitude,
frequency, stimulus-induced discharges, triphasic waves,
reactivity and NREM sleep. We explored EEG findings in
delirious vs. non-delirious patients, specifically focusing on
presence of burst-suppression and rhythmic periodic
patterns (ictal-interictal continuum), and ictal activity.

Study flow chart

Results: We analyzed 91 patients (median age, 66 years)
who underwent EEG because of new onset altered
consciousness state at a median 5 days from admission; 42
patients developed delirium (46%). Burst-suppression (10
vs. 0%, p=0.02), rhythmic/periodic patterns (43% vs. 22%,
p=0.03) and epileptiform activity (7 vs. 0%, p=0.05) were
more frequent in delirious vs. non-delirious patients. The
presence of at least one of these abnormal EEG findings
(32/91 patients; 35%) was associated with a significant
increase in the likelihood of delirium (42 vs. 15%, p=
0.006). Cumulative dose of sedatives and analgesics, as
well as all other EEG characteristics, did not differ
significantly between the two groups.

EEG chronologic relationship between delirium duration. In blue:
number of days with delirium before EEG; in orange, number of days
with delirium after EEG.

EEG characteristics between two groups

Conclusion: In mechanically ventilated non-neurological
critically ill patients with new onset alteration of
consciousness, EEG showing burst-suppression, rhythmic
or periodic patterns, or seizures/status epilepticus indicate
an increased risk of ICU delirium.

Disclosure: Swiss National Science Foundation (SNSF).
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Consciousness in Neurocritical Care
Cohort Study Using fMRI and EEG
(CONNECT-ME): Clinical outcome at 3-
and 12-month
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Background and aims: Clinical prognosis in unresponsive
patients following brain-injury may be improved with
functional MRI (fMRI) and EEG. We investigated
prediction of 3- and 12-month outcome in patients with
acute/subacute disorders of consciousness (DoC) using
fMRI and EEG.

Methods: We assessed 87 acutely brain-injured adult
patients in the intensive care unit with clinical and
multimodal brain assessment including fMRI (resting state)
and EEG (resting state and passive stimulations) between
2016-2020. EEG and fMRI data were used as features in a
cross-validated machine-learning framework to predict 3-
and 12-month clinical outcome (dichotomized at GOS-
E>3). Area under the curve (AUC) of ROC-curves was used
for comparison of prediction performance.

Results: Follow-up data was available for 85 patients
(97.7%). At 3- and 12-months, 37 (42.5%) and 40 (47.1%)
had died, respectively. Prediction performance of 3-month
outcome was AUC-ROC: 0.70+0.06 (p=0.07; n=70),
0.57+0.09 (p=0.24; n=62), and 0.65+0.05 (p=0.24; n=50)
for EEG, fMRI, and EEG and fMRI combined, respectively.
Corresponding prediction performance of 12-month
outcome was AUC-ROC: 0.7840.06 (p<0.01), 0.68+0.05
(p=0.07) and 0.70+0.07 (p<0.05). Unfavorable outcome at
3- and 12-months was significantly associated with age>60
years (OR 3.43, 95% CI 1.0-16.5, p<0.05; OR 8.06 (2.4—
38.4), p<0.001), and coma/unresponsive wakefulness at
time of EEG/fMRI (OR 3.0 (1.1-8.9), p<0.05; OR 7.38,
(2.8-20.8), p<0.001) and at discharge (OR 20.8, (3.9-518),
p<0.001; OR 16.1, 95% CI 4.9-77.1, p<0.001), respectively.
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Conclusion: We observed evidence that clinical status at
3- and 12-months was predicted by EEG and fMRI, with
significantly above chance performance at 12-months. Age
and consciousness during admission was also predictive of
future clinical outcome.

Disclosure: Nothing to disclose.
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Reliable prediction of poor outcome in
postanoxic coma using EEG in a four-
electrode frontotemporal montage
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Background and aims: EEG background patterns in the
first 24h after cardiac arrest (CA) are highly valuable for
prognostication in postanoxic coma. However, limited
resources in many hospitals hamper widespread
implementation of continuous EEG monitoring. In the
present study, the reliability of EEG in a four-electrode
frontotemporal montage for prediction of poor outcome was
investigated.

Methods: Continuous EEG registrations of 154 consecutive
cardiac arrest patients were available from a multicenter
prospective cohort study. Five-minute EEG epochs at 12
and 24h after CA were reviewed by three blinded experts in
both a 9-channel bipolar (standard) montage and a four-
channel frontotemporal (FT) montage (T3-Fpl, Fpl-Fp2,
Fp2-T4, T3-T4). EEG background patterns were scored
according to the American Clinical Neurophysiology
Society nomenclature. Poor outcome was defined as a best
Cerebral Performance Category score of 3-5 at six months
after CA. Interrater agreement was determined using the
intraclass correlation coefficient (ICC).

Results: 152 Patients had EEG available at 24h after CA,
of which 74 (49%) had poor outcome. Suppression, burst-
suppression with identical bursts, or low voltage EEG was
present in 25 patients and predicted poor outcome at 24h
with 100% specificity (95% CI 95-100%) in both montages.
Sensitivity was 34% (95% CI 23-46%) for the standard
montage and 31% (95% CI 21-43%) for the FT montage.
ICC for scoring EEG background pattern was 0.94 for both
montages.

Conclusion: EEG with only four electrodes in a
frontotemporal montage seems reliable for prognostication
after cardiac arrest. These results suggest the possibility to
reduce the number of EEG electrodes without compromising
accuracy of prognostication after cardiac arrest.
Disclosure: Nothing to disclose.
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Strengths and limits of robotic-guided
continuous Transcranial Color Doppler
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Background and aims: Transcranial Color Doppler (TCD)
can be used to monitor cerebral blood flow in intensive and
operative settings; however, its applicability has been
limited because of the need of specialized manpower during
the whole examination. We evaluated the strengths and
limits of artificial intelligence assisted robotic TCD
(AI-TCD) for prolonged monitoring in different clinical
settings.

Methods: Instructed sonographers at our two large
university centers used AI-TCD (NovaGuide™ Intelligent
Ultrasound, NovaSignal Corp, USA) to find the middle
cerebral artery flow and automatically track the signal in
case of head movements. Patients were investigated in
different settings (outpatient clinic, stroke unit, neuro-
intensive care unit (ICU), anesthesiology ICU,
neuroradiological and cardiological interventional suites
and operation theater for carotid endarterectomy).
Examinations characteristics including duration, technical
aspects and adverse effects were collected.

Results: We performed 47 monitorings on 38 patients (27
in Linz and 11 in Padova). Al-TCD examinations were safe
in all patients. Yet, the examination was feasible in 5 of 7
settings. It was not possible during carotid endarterectomy,
since the device was interfering with the surgical field, and
during endovascular intracranial procedure as the system
was not radiotransparent and did not allow radiological
intra-procedural control.

Conclusion: AI-TCD allowed excellent and practical
continuous data acquisition in most intensive, interventional
and acute clinical settings. Further developments are needed
to extend the range of settings in which this new technology
might be applied.

Disclosure: Nothing to disclose.
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infection or COVID-19 vaccination
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Background and aims: To run a survey among European
neurological and interdisciplinary autonomic nervous
system (ANS) laboratories on newly-diagnosed or
significantly deteriorated cardiovascular ANS disorders
following a SARS-CoV2 infection or COVID-19
vaccination.

Methods: We invited 83 laboratories in 22 European
countries to answer a web-based survey.
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Results: 45 laboratories completed the survey (54%).
Postural orthostatic tachycardia syndrome was the most
frequently reported newly-diagnosed or deteriorated
cardiovascular ANS disorder following a SARS-CoV2
infection or COVID-19 vaccination (Figure 1). 47% of the
survey participants reported on persons with orthostatic
complaints but negative tilt-table findings after a SARS-
CoV2 infection, 16% on patients with new onset of
psychogenic pseudosyncope following the infection.
Newly-diagnosed ANS disorders were deemed likely
associated with the SARS-CoV2 infection or COVID-19
vaccination by 53% and 31% of the responders.
Deterioration of previously-diagnosed ANS disorders was
deemed likely associated with the infection by 79% of the
responders, with the vaccination by 22% thereof. A follow-
up was available in 54% of cases. 69% of patients with
newly-diagnosed cardiovascular ANS disorders following a
SARS-CoV2 infection and 78% of those after a COVID-19
vaccination improved at follow-up. In patients with
previously-diagnosed ANS disorders who had worsened
after a SARS-CoV?2 infection or COVID-19 vaccination,
recovery was observed by 50% and 65% of the survey
participants.

Figure 1: Percentage of European ANS laboratories reporting new
diagnosis or significant deterioration of cardiovascular ANS disorders
following a SARS-CoV2 infection or COVID-19 vaccination. ANS,
autonomic nervous system; POTS, Postural orthostatic tachycardia
syndrome.

Conclusion: Cardiovascular ANS disorders may develop or
worsen following a SARS-CoV?2 infection, while the
association with a COVID-19 vaccination remains
controversial. A specialized diagnostic work-up helps
exclude autonomic disorders in persons with unspecific
orthostatic complaints or syncope lookalikes following a
SARS-CoV2 infection.

Disclosure: The authors declare no conflicts of interest.
This project was approved by the EAN Scientific Committee
and by the Board of the European Federation of Autonomic
Society. We received administrative support from the EAN
Head Office.
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Pelvic autonomic dysfunction is common
in patients with Pure Autonomic Failure
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Background and aims: Cardiovascular autonomic failure
is the hallmark finding in Pure autonomic failure (PAF)
however other autonomic functions are likely to be
affected. This study aims to characterise genitourinary
dysfunction in PAF patients and explore their relationship
with cardiovascular autonomic dysfunction.

Methods: In this cross-sectional observational study, PAF
patients who underwent cardiovascular autonomic testing
completed self-administered questionnaires evaluating
urinary and sexual symptoms and a 3-day bladder diary
measuring fluid intake and urine output. Demographic,
clinical features, disease duration and related medical
comorbidities were assessed.

Results: 25 PAF patients (10 males) were included (mean
age 71+8 years; disease duration 13+8 years). Lower
urinary tract symptoms were reported by 96% (24/25) using
the Urinary Symptom Profile and sexual dysfunction was
present in 84% using the Arizona Sexual Experience Scale.
Overactive bladder symptoms (n=23; 92%; median
overactive subscore 8 (IQR 3-11)) were more frequently
reported than voiding symptoms (n=19; 76%; median low
stream subscore 2 (IQR 1-3)). Four (16%) patients required
catheterisation. 22 patients completed a bladder diary and
19 (86%) had nocturnal polyuria (NP), defined as NP index
> 0.3 (nocturnal urine volume/24-hour urine volume), mean
NP index 0.45 (range, 0.20-0.73). There were no significant
correlations between age, disease duration and
cardiovascular parameters (orthostatic BP drop, supine
hypertension, respiratory sinus arrhythmia, Valsalva ratio)
with urogenital parameters including need for catheterisation
and degree of NP (p>0.05).

Conclusion: NP and genitourinary symptoms are common
in PAF. The pathophysiology of NP in PAF is likely to be
multifactorial and may not only be explained by
cardiovascular autonomic failure.

Disclosure: JNP is supported in part by funding from the
United Kingdom’s Department of Health NIHR Biomedical
Research Centres funding scheme. CH is supporting in part
by scholar grants from the SIFUD-PP (the francophone
society of urodynamics), from LILIAL-GREEN GRC-01
UPMC (Group of clinical REsEarch in Neurourology),
from the French Society of Physical and Rehabilitation
Medicine (SOFMER) and from the endowment fund
Renaitre. Dr VI is supported by NIHR UCLH Biomedical
Research Centre.
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The European Network of Autonomic
Nervous System laboratories: an EAN-
EFAS survey

M. Habek %, D. Reis Carneiro 2, F. Leys 3,

G. Calandra Buonaura 4, J. Camaradou °, G. Chiaro &,

P. Cortelli 4, C. Falup Pecurariu 7, R. Granata 3, P. Guaraldi 4,
R. Helbok 3, M. Hilz 8, V. Todice 9, J. Jordan 9, E. Kaal 11,
A. Kamondi *?, A. Pavy Le Traon '3, I. Rocha 4, ]. Sellner 15,
A. Terkelsen 16, G. Wenning 3, M. Krbot Skoric %,

R. Thijs 18, W. Struhal %%, A. Fanciulli

I Department of Neurology, University of Zagreb, School of
Medicine, Zagreb, Croatia, °> Department of Neurology,
Faculty of Medicine, University of Coimbra, Coimbra,
Portugal, 3 Department of Neurology, Medical University of
Innsbruck, Innsbruck, Austria, + IRCCS Istituto delle Scienze
Neurologiche di Bologna, Bologna, Italy, ° Patient partner of
the EAN Scientific Panel for Autonomic Nervous System
Disorders, London, United Kingdom, 6 Neurocenter of
Southern Switzerland, Ospedale Civico, Lugano,
Switzerland, 7 Department of Neurology, Faculty of
Medicine, Transilvania University, Brasov, Romania, ¢ Icahn
School of Medicine at Mount Sinai, New York, United States
of America & University Erlangen — Nuremberg, Germany,

¢ Autonomic Unit, National Hospital for Neurology and
Neurosurgery, Queen Square, London, UK & UCL Queen
Square Institute of Neurology, Faculty of Brain Sciences,
University College London, London, United Kingdom,

10 German Aerospace Center, Cologne, Germany,

I Department of Neurology, Maasstad Ziekenhuis —
Rotterdam, The Netherlands, > Department of Neurology,
National Institute of Mental Health, Neurology and
Neurosurgery, Budapest, Hungary, 13 Department of
Neurology, Centre Hospitalier Universitaire de Toulouse,
Toulouse, France, '* Institute of Physiology, Faculty of
Medicine, University of Lisbon, Lisbon, Portugal,

15 Landesklinikum Mistelbach-Gdnserndorf, Mistelbach,
Austria & Christian Doppler Medical Center, Paracelsus
Medical University, Salzburg, Austria, '° Department of
Neurology, Aarhus University Hospital and Danish Pain
Research Center, Aarhus University, Aarhus, Denmark,

17 Faculty of Electrical Engineering and Computing,
University of Zagreb, Zagreb, Croatia, ' Department of
Neurology, Leiden University Medical Centre, Leiden, The
Netherlands, ' Karl Landsteiner University of Health
Sciences, Department of Neurology, University Hospital
Tulln, Tulln, Austria

Background and aims: The aim of this EAN-EFAS survey
was to identify neurology-driven or interdisciplinary
autonomic nervous system (ANS) laboratories in Europe, to
describe their personnel, equipment and patient
characteristics and to explore differences between European
regions.

Methods: We contacted national neurological societies of
51 European countries to identify ANS laboratories in each
country. Each identified laboratory, answered a specifically
designed survey evaluating personnel, equipment and
patient characteristics of the laboratory.
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Results: 38 national societies provided information about
their country (65%), altogether identifying 83 ANS
laboratories in 22 countries, 45 thereof (54%) answered the
survey (Figure 1). All laboratories perform cardiovascular
and 84% perform sudomotor evaluation. Blood testing for
catecholamines and antibodies are performed in 64% and
56%, respectively. 62% of the laboratories perform
epidermal nerve fiber density analysis. Each laboratory has
a median of 2 consultants (0-10), 1 resident (0-10), 1
technician (0-8), and 1 nurse (0-5). The median number of
tilt-up table tests/laboratory/year is 100 (0-4.000). An ANS
outpatient clinic is available in 34 (76%) centers with a
median of 200 (6-5.544) outpatient visits/year. Inpatient
admissions are available in 41 (91%) centers with a median
of 20 (0-300) inpatient visits/year. There is a significant
difference in available ANS services between different
European regions (11/21 countries from south/east/wider
Europe vs 11/12 countries from north/west Europe,
p=0.021).

Distribution of laboratories for testing of the autonomic nervous
system across Europe (Blue indicates county with at least one
laboratory, red indicates country with no laboratory, and dark grey
indicates country from which no response was obtained).

Conclusion: This survey highlights significant differences
in the availability of care for people with ANS disorders,
stressing the need to improve access to diagnostic and
treatment facilities across Europe.

Disclosure: The authors declare no conflicts of interest.
This project was approved by the EAN Scientific Committee
and by the Board of the European Federation of Autonomic
Society. We received administrative support from the EAN
Head Office.
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A clinico-genetic study based on the
Innsbruck MSA Registry (IMSA-R)

E Leys %, S. Eschlboeck %, N. Campese 2, M. Peball %,

P. Mahlknecht %, V. Sidoroff , R. Granata , V. Bonifati 3,

J. Zschocke 4, S. Kiechl 1, W. Poewe 1, K. Seppi 1,

G. Wenning !, A. Fanciulli

! Department of Neurology, Medical University of Innsbruck,
Innsbruck, Austria, 2> Neurology Unit, Department of Clinical
and Experimental Medicine, University of Pisa, Pisa, Italy,

3 Department of Clinical Genetics, Erasmus Medical Center,
Rotterdam, The Netherlands, * Institute of Human Genetics,
Medical University of Innsbruck, Innsbruck, Austria

Background and aims: While genetic factors may
contribute to the pathogenesis of Parkinson’s disease (PD),
multiple system atrophy (MSA) is generally considered a
sporadic disease. However, neuropathologically confirmed
cases of MSA with positive family history (FH) for MSA
and other neurodegenerative disorders have been described.
Methods: Here we screened the Innsbruck MSA (n=255)
and Parkinson Registry (n=368) for patients with MSA or
PD providing informative FH for neurodegenerative
disorders among 1st to 3rd degree relatives and compared
their prevalence with those from published population-
based studies.

Results: Forty percent of MSA and 54% of PD cases
(p=0.023) had a positive FH for neurodegenerative
disorders, with parkinsonism being most prevalent [18.3%
vs. 25.6%; p=0.108]. Familial clustering (>2 affected
relatives) occurred in 9.5% of MSA and 17.3% of PD cases
(p=0.065). Median age at onset was comparable between
FH-positive MSA and PD cases [55 vs. 56 years; p=0.712],
but differed in FH-negative ones [58 vs. 63 years; p=0.036].
Both in PD and in MSA, we observed no differences in the
initial clinical presentation between FH-positive and
negative cases. The prevalence of first-degree FH for
parkinsonism was comparable between the MSA and PD
cohort [10.4% (95% CI 6.3-16.6) vs. 17.1% (95% CI 12.6—
22.7); p=0.079], whereas both exceeded previously reported
prevalence rates in population-based elderly controls [5.6%
(95% CI 5.1-6.1); vs. MSA p=0.012; vs. PD p<0.001].
Conclusion: The higher prevalence of positive FH for
parkinsonism observed in patients with MSA compared to
the general population suggests that genetic, yet
unidentified, factors may play a role in the pathogenesis of
the disease.

Disclosure: Academic work without external funding. Dr
Leys is supported by the US MSA Coalition and the Dr.
Johannes & Hertha Tuba Foundation, outside of the
submitted work.
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OPR-109

Hemodynamic determinants of supine
hypertension in neurogenic orthostatic
hypotension

R. Thijs !, A. Van der Stam 2, J. Van Dijk !

I Department of Neurology, Leiden University Medical
Centre, Leiden, The Netherlands, ? Department of Neurology,
Radboud University Medical Centre, Nijmegen, The
Netherlands

Background and aims: Patients with neurogenic orthostatic
hypotension (nOH) often exhibit supine hypertension. The
mechanisms underlying supine hypertension are poorly
understood.

Methods: We performed a retrospective analysis of
continuous blood pressure (BP) patterns in 65 nOH patients
who underwent a tilt table test and compared the means of
the periods -180 to -20 seconds before, and 170-190
seconds after the head-up tilt. Mean arterial pressure (MAP)
and its constituents heart rate (HR), stroke volume (SV) and
total peripheral resistance (TPR) were analysed. The
measures were compared between two groups, which were
split based on the median systolic supine BP.

Results: Patients with nOH and a high supine BP had a
higher supine TPR than those with low supine BP. HR and
SV in a supine position did not differ between groups. Three
minutes after tilt only the MAP differed between the two
groups, and HR, SV and TPR did not. Notably, in those with
nOH and high supine BP, TPR did not change upon tilting.
The differences between the supine values and the values
three minutes after tilt indicate a smaller SV fall, smaller
TPR increase, and a larger BP decrease in the high supine
BP group (Figure 1).

Figure 1

Conclusion: Supine hypertension in nOH is primarily
driven by a high TPR in supine position and associated with
a larger BP fall upon standing.

Disclosure: The authors declare that there is no competing
interest related to this work.
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Cerebrovascular diseases:
Clinical presentation and cognition

OPR-110

Novel patterns of stroke neural damage
link endovascular thrombectomy to the
occurrence of spatial delusions

P. Alves, A. Fonseca, T. Pinho-e-Melo, I. Martins
Department of Neurosciences and Mental Health, Neurology,
Hospital de Santa Maria, CHULN, Lisbon, Portugal

Background and aims: Behavioural changes are disturbing
consequences of stroke, whose occurrence depends on
strategic patterns of lesion and disconnection. Spatial
delusions are right hemisphere disconnection syndromes
characterized by the firm belief of place reduplication,
transformation or mislocation. Endovascular thrombectomy
may modify the classical anatomical distribution of brain
infarcts. We aimed to determine whether endovascular
thrombectomy is associated with a higher incidence of
spatial delusions and what are the anatomical determinants
of this putative association.

Methods: We performed a prospective, cumulative, case-
control study, from December/2016 to June/2021. Acute
right hemisphere ischemic strokes patients were
consecutively included. The main outcome was the
occurrence of spatial delusions. Stroke lesions were
delimited and structural disconnection maps were inferred
based on the tract-wise analysis of 7 Tesla tractographies.
Results: In a sample composed by 78 cases and 212 stroke
controls, endovascular thrombectomy was significantly
associated with the occurrence of spatial delusions
(multivariate linear regression model including age, clinical
severity, vascular territory, inter-hospital transfer and
endovenous thrombolysis: OR 2.46, 95% CI 1.18 to 5.16,
p=0.017). The structural disruption proportion and the beta
coefficient maps associated with endovascular
thrombectomy had a significantly higher spatial correlation
with the structural disruption maps of cases than controls
(p<0.001;Fig.1).

Endovascular thrombectomy was found to share with
spatial delusions significant clusters of lesion and structural
disconnection (p<0.05) overlapping thalamo-orbitofrontal
fibers and anterior temporal regions (Fig.2).
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Figure 1:. Spatial correlations between: proportion map of endovascular
thrombectomy (EVT) and voxel lesion/disconnection (A/B); beta
coefficient map of endovascular thrombectomy and voxel lesion/
disconnection (C/D). RP, reduplicative paramnesia.

Figure 2:. Statistically significant clusters of the conjunction analysis
between the structural disconnectome map of reduplicative paramnesia
and the endovascular thrombectomy associated lesion/disconnection
maps (A/B;), regressing for confounders.

Conclusion: This study suggests that endovascular
thrombectomy is an independent predictor of the occurrence
of spatial delusions after right hemisphere stroke, by novel
patterns of lesion and structural disconnection.

Disclosure: Nothing to disclose.
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OPR-111

Remember that? Previous stroke as
independent recurrence risk factor for
global transient amnesia

P. Ferreira, C. Duque
Department of Neurology, Hospital Pedro Hispano,
Matosinhos, Portugal

Background and aims: Transient global amnesia (TGA) is
generally described as a sole and benign event. Recurrence
varies between 2,9-26,3% and risk factors (RF) are poorly
defined. Our aim was to describe a population of patients
diagnosed with TGA in the emergency department (ED) and
evaluate possible RF for recurrence and development of
dementia.

Methods: Retrospective study of data from patients
discharged from the ED with the diagnosis of TGA between
2010-2020 with descriptive and comparative analysis for
identification of recurrence RF.

Results: 124 patients were included, 84 were female(68%)
and mean age was 63 years (SD%8). Most episodes lasted
between 3 and 6 hours(23%). One possible trigger was
identified in 49 patients(41%). 12 patients had, at least,
another episode(10%), most of which occurred after 1 year.
Gender, age, episode duration, reported trigger, headache,
vascular RF, blood glucose, hemoglobin A1C, MRI and
EEG alterations weren’t associated with recurrence.
Previous stroke history was associated with a new episode
[OR: 9, (CI 95% 1.2-77.5), p=0,036]. In the follow-up, 22
patients had an alternative diagnosis (13%). The most
frequent were functional disorder (n=6) and epileptic
transient amnesia (n=8). In our population, only 1 patient
had a diagnosis of dementia within 5 years follow-up.
Conclusion: We present a relatively large population with
long follow-up and TGA diagnosis. Recurrence was similar
to those reported in the literature and the episode’s intrinsic
characteristics did not predict recurrence. Notably, the
presence of a previous stroke was associated significantly
with new episodes, which, to our knowledge, is not
described in the existing literature.

Disclosure: Nothing to disclose.
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Masseter area is associated with
cognitive and motor performance but not
with white matter hyperintensity volume

. Pitkénen %, A. Arola 2, L. Enqvist 3, H. Laakso 4,

M. Ahlstrom 1, J. Lempidinen 1, J. Koikkalainen °,

J. Lotjonen 5, A. Korvenoja 3, T. Strandberg 8, N. Oksala 9,
T. Erkinjuntti !, H. Jokinen 2, S. Melkas !

! Department of Neurology, Helsinki University Hospital and
University of Helsinki, Helsinki, Finland, > Department of
Psychology and Logopedics, Faculty of Medicine, University
of Helsinki, Helsinki, Finland, 3 HUS Diagnostic Center,
Radiology, Helsinki University Hospital and University of
Helsinki, Helsinki, Finland, + HUS Neurocenter, Division of
Neuropsychology, Helsinki University Hospital and
University of Helsinki, Helsinki, Finland, > Combinostics
Ltd, Tampere, Finland, ¢ HUS Internal Medicine and
Rehabilitation, Helsinki University Hospital and University
of Helsinki, Helsinki, Finland, * Faculty of Medicine and
Health Technology, Tampere University, Tampere, Finland

Background and aims: Masseter sarcopenia is an indicator
of physical frailty, which in turn is associated with vascular
aging. Vascular aging is associated with cognitive
impairment and functional decline. However, documentation
on the relation between masseter sarcopenia and cognitive
impairment, and the relation to cerebral small vessel disease
findings in brain imaging is lacking. We aimed to identify
potential correlation between masseter area, cognitive and
motor performance, and white matter hyperintensities
(WMH).

Methods: The Helsinki Small Vessel Disease study
comprised 152 patients (age 6575 years) who underwent
brain magnetic resonance imaging (MRI) and
comprehensive neuropsychological and clinical evaluation.
WMH volume was obtained with automated segmentation.
Masseter muscle area was evaluated visually according to
previously set standards.

Results: Analysed with linear regression models adjusted
for age, sex, and education, masseter area was significantly
associated with global cognition (stand.p 0.28, p=0.001),
processing speed (B 0.28, p=0.001), and executive
functioning ( 0.21, p=0.013) but not with memory (§ 0.16,
p=0.055). Masseter area was also associated with Timed Up
and Go test (f -0.26, p=0.004) and walking speed (§ 0.27,
p=0.003), but not with grip strength (f 0.12, p=0.057) after
adjustments. No association was found between masseter
area and WMH volume (B 0.03, p=0.771). Additional
controlling for missing teeth had no effect on the results.
Conclusion: We found that masseter area is associated with
both cognitive and motor performance. However, WMH
volume did not correlate with masseter area, so according
to our study WMH volume does not seem to be the link
between sarcopenia and cognitive impairment.

Disclosure: JK and JL are shareholders at Combinostics
Oy. JL has received lecture fees from Merck and Sanofi
(paid to the employer). The other authors report no
competing of interests.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



OPR-113

The effect of neurosychological findings
of stroke on the risk of recurrent stroke

E. Cetin, E Kumral

Department of Neurology, Ac badem Bursa Hospital, Bursa,
Turkey

Background and aims: In patients characterized by
executive dysfunction, vascular depression has been
clinically termed as “depression-executive dysfunction
syndrome”. Despite enthusiasm for this approach, few
studies have examined the predictive utility of cognitive
functions in understanding the course and outcome of post-
stroke depression (PSD).

Methods: The current study involved the patients with
ischemic stroke who were admitted during the time period
from April 2017 to December 2018. Data were obtained
from the evaluations performed by the research staff
involved in the clinical research study. All participants were
provided a large battery of neuropsychological tests that
covered cognitive domains relevant to the understanding of
depression. To determine which factors were independently
associated with stroke recurrence and cardiovascular event,
a multiple logistic regression method was performed using
variables found to be significant (p<0.05) in the univariate
analyses.

Results: The study included 440 patients who had
depression. After 52 weeks of follow-up, 371 patients
(84%) completed the study. Among vascular risk factors
age, hypertension, large-artery disease and atrial fibrillation
were significantly higher in patients with stroke recurrence.
In addition, executive function disorder (p=0.001), reduced
processing speed (p=0.01), episodic memory disorder
(p=0.005) and language processing disorder (p=0.001) were
significantly associated with stroke recurrence.
Conclusion: The current study supports the importance of
executive dysfunctions in predicting recurrent strokes. This
result warrants further studies to demonstrate the effects of
depression treatment on stroke recurrence.

Disclosure: Nothing to disclose.
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EEG for post-stroke delirium monitoring

E. Vandervorst 1, M. Vanderstraeten 2, T. De Winne 3,

E. Van Dellen 4, A. Slooter 5, S. De Raedt !

! Department of Neurology, Universitair Ziekenhuis Brussel,
Center for Neurosciences, VUB, Brussels, Belgium, > Faculty
of Medicine and Pharmacy, Family Medicine and Chronic
Care, VUB, Brussels, Belgium, ° Faculty of Medicine and
Pharmacy, VUB, Brussels, Belgium, + Department of
Psychiatry, Brain Center, University Medical Center Utrecht,
Utrecht, The Netherlands, > Department of Intensive Care
Medicine, Brain Center, University Medical Center Utrecht,
Utrecht, The Netherlands

Background and aims: Establishing the diagnosis of post-
stroke delirium (PSD) remains challenging, especially in
patients with dysphasia. The EEG parameter relative delta
power (RDP) has been associated with the presence of
postoperative delirium; however, it remains unclear whether
these results can be extrapolated to patients with PSD. The
aim of this study was to explore whether RDP may
differentiate between patients with and without delirium
after left middle cerebral artery (MCA) infarction.
Methods: In a dataset of 514 patients with acute ischemic
stroke (AIS), we used a retrospective chart review based on
DSM-5 criteria to diagnose PSD within the first week after
stroke onset. A subset of 20 patients was randomly selected,
all with left MCA infarction: 10 with and 10 without PSD.
For each patient, the first 8 artifact-free epochs of 8 seconds
were selected and RDP (0.5-4Hz) was computed using a
fast Fourier transformation and averaged over all channels
and epochs. Fpl and Fp2 were excluded. RDP was
compared using a Mann-Whitney-U-test.

Results: Median RDP among all channels and epochs, was
significant higher in patients with PSD (0.587; IQR 0.241)
compared to patients without PSD (0.408; IQR 0.183)
(p-value=0.043). When studying difference in RDP between
patients with and without PSD among all derivations
(channel against average reference), RDP in P3 was
associated with the lowest p-value (0.009).

Conclusion: Preliminary results suggest that RDP differs
between patients with and without PSD after left MCA
infarction, implicating a potential role of this EEG
parameter for objective PSD monitoring.

Disclosure: Nothing to disclose.
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OPR-115

Crossed cerebellar diaschisis worsens
the clinical presentation in large vessel
occlusion acute ischemic stroke

A. Abderrakib %, N. Torcida %, N. Sadeghi 2, N. Ligot 1,
G. Naeije !

! Neurology Department, Université Libre de Bruxelles -
Cliniques Universitaires de Bruxelles - Hopital Erasme,
Bruxelles, Belgium, ? Radiology Department, Université
Libre de Bruxelles - Cliniques Universitaires de Bruxelles -
Hopital Erasme, Bruxelles, Belgium

Background and aims: The cerebellum modulates both
motor function and higher cortical processes through
cortico-cerebellar loops. Crossed cerebellar diaschisis
(CCD) refers to the association between a local
supratentorial brain lesion and a decrease of contralateral
cerebellar blood flow and metabolic activity. The aim of this
study is to determine the prevalence of CCD by whole brain
perfusion CT (PCT) realized in acute ischemic stroke due to
anterior circulation large vessel occlusion (LVO) and the
clinical and radiologic factors that affect the occurrence of
crossed cerebellar diaschisis.

Methods: Patients with anterior LVO who benefited from
both  PCT and mechanical thrombectomy were
retrospectively identified from our stroke alert registry
(January 2017 to July 2021). CCD was defined as lower
blood volume and flow in the cerebellum contralateral to
stroke on PCT. Clinical and radiological factors were
compared between patient with and without CCD.
Results: Out of the 296 thrombectomy considered, 131
patients met inclusion criteria. CCD was present in 89
patients (68%). NIHSS at admission was significantly
higher when CCD was present (11.5+8.3 vs 18.0+6.1,
p<0.001). CCD was also associated with higher volume of
ischemic core (13.5ml+26.1 vs 32ml+35.8, p=0.001) and
hypoperfusion (68.9mI+50.9 vs 119mI+60.2, p<0.001).
Conclusion: CCD occurs in 68% of patients with anterior
LVO and is associated with higher NIHSS on admission and
with higher ischemic penumbra and core volumes. These
results suggest that part of the LVO initial clinical deficit
may be related to superimposed cerebellar dysfunction.
Disclosure: Nothing to disclose.
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Characterisation of the St. Gallen von
Hippel-Lindau disease-Cohort:
confirmatory and surprising results

. Zimmermann !, C. Rothermundt 2, T. Hundsberger 3

I Medical student, Joint medical master University of Ziirich
and Cantonal hospital St. Gallen, Switzerland, > Department
of medical Oncology and hematology, Cantonal St. Gallen,
St. Gallen, Switzerland, 3 Deaprtment of Neurology,
Cantonal hospital St. Gallen, St. Gallen, Switzerland

Background and aims: The von Hippel-Lindau (VHL)
disease is a rare autosomal dominant tumour predisposition
syndrome. Penetrance is greater than 90% by the age of 65
years. VHL disease is caused by genetic aberration of the
short arm of chromosome 3 (3p25-p26), 50% of germline
mutations arise spontaneously (non-familial). Retinal
capillary hemangioblastoma, cystadenoma of the
epididymis or the broad ligament and endolymphatic sac
tumours were the earliest tumours that developed. CNS and/
or spinal hemangioblastomas, phaeochromocytomas and
pancreatic cysts appeared somewhat later. Clear cell renal
cell carcinomas and pancreatic neuroendocrine tumours
were the last to be diagnosed.

Methods: To evaluate the genotype and phenotype of the
St. Gallen VHL cohort and to disclose novel tumour
manifestations and comorbidities.

Results: The cohort comprised 31 patients from 16 different
families. The age of all patients ranged from 24 to 73 years.
The median age is 43 years. Three of the 31 patients had
already died. The most common organ lesions were renal
cysts (87%), pancreatic cysts (87%), spinal
hemangioblastomas (74%), infratentorial
hemangioblastomas (71%) and retinal angiomas (61%).
Rare tumours were hemangioblastomas of peripheral nerves
(13%), cystadenoma of the epididymis (13%), supratentorial
hemangioblastomas (10%) and pancreatic neuroendocrine
tumours (7%).

Conclusion: We here provide a comprehensive genotype/
phenotype characterisation of a large cohort of the von-
Hippel Lindau disease in Switzerland. Formally unknown
comorbidities, unusual manifestation sites of supratentorial
hemangioblastomas, trigeminal neuralgia,
hemangioblastomas of the peripheral nerves among other
findings will be reported. Intra-familiar heterogeneity is
obvious, but may be related to pre-symptomatic testing in
familiar cases

Disclosure: Nothing to disclose.
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Clinico-genetic spectrum of limb-girdle
muscular weakness in Austria: a multi-
centre cohort study
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7 Department of Neurology, Klinikum Klagenfurt am
Wérthersee, Klagenfurt, Austria, ¢ Department of
Neurorehabilitation, Gailtal-Klinik, Hermagor, Austria,

9 Department of Neurology, University Hospital St. Pélten,
St. Polten, Austria, '° Department of Neurology, Medical
University of Innsbruck, Innsbruck, Austria, "' Department of
Neurology, Klinikum Wels-Grieskirchen, Wels, Austria,

12 John Walton Muscular Dystrophy Research Centre,
Translational and Clinical Research Institute, Newcastle
University and Newcastle Hospitals NHS Foundation Trust,
Newcastle upon Tyne, United Kingdom

Background and aims: Molecular diagnosis of hereditary
myopathies with limb-girdle muscular weakness (LGW), a
genetically heterogeneous group of diseases, remains
challenging to this date. In our study, we aimed to present
clinical data of a large cohort of patients, unravelling the
genetic nature of LGW.

Methods: Patients with LGW and a suspected association
with hereditary myopathies were included in this nationwide
cohort study. Demographic and clinical parameters
associated with genetic aetiologies were evaluated.
Furthermore, we assessed the predictive value of these
parameters for the identification of causative variants in
genetic analyses.

Results: Molecular diagnoses were identified in 62%
(75/121) of the study cohort. Next-generation sequencing
(NGS) identified a higher proportion of solved cases than
single gene testing (77.3% vs. 22.3%). The median time
from symptom onset to genetic diagnosis was 8.9 years
(IQR 3.7-19.9) for single gene testing and 17.8 years (IQR
7.9-27.8) for NGS. Variants in the genes for CAPN3 (n=9),
FKRP (n=9), ANO5 (n=8), DYSF (n=8) and SGCA (n=5)
were the five most common molecular diagnoses, together
accounting for 32.2%. Causative variants were significantly
associated with a younger age at symptom onset (p=0.043),
elevated CK activity levels (p=0.024) and myopathic
changes on electromyography (p=0.007), but inversely
associated with isolated upper limb weakness at onset.
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Fig. 1 Genetic spectrum and clinical characteristics of patients with
LGW. (A) Causative variants. (B) Age at onset. (C) Affected muscle
groups. Frequency of clinical symptoms in total cohort (D) and in
patients with or without molecular diagnosis.

Fig. 2 Demographic and clinical characterisation of common genetic
aetiologies in patients with LGW. (A) Disease onset. (B) Waling
ability. (C) Creatine kinase levels. (D) Time to molecular diagnosis. (E)
disease duration. (F) region of onset.

Conclusion: We suggest early application of NGS in
patients with LGW to avoid diagnostic delays. In addition,
clinical factors predictive of specific molecular diagnosis
may help in the selection of patients for genetic analyses,
especially in centres with limited access to sequencing.
Disclosure: The study was financially supported by Sanofi
Genzyme.
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MAPT p.R406W carriers present with a
nonconforming clinical phenotype

H. Gossye 23, S. Van Mossevelde 1234, A. Sieben 4%,

M. Bjerke 6, E. Hendrickx Van de Craen 1,23,

J. Van der Zee 3, S. Engelborghs 46, PP. De Deyn #7,

J. De Bleecker 8, J. Versijpt §, J. Van den Ende °,

O. Deryck 19, P. Bourgeois 1%, J. Bier 1?2, M. Goethals 2,

C. Van Broeckhoven 2, on behalf of the BELNEU
consortium

! Neurodegenerative Brain Diseases, VIB Center for
Molecular Neurology, Antwerp, Belgium, > Department of
Neurology, University Hospital Antwerp, Edegem, Belgium,
3 Department of Biomedical Sciences, University of Antwerp,
Antwerp, Belgium, 4 Institute Born-Bunge, Antwerp,
Belgium, > Department of Anatomopathology, University
Hospital Antwerp, Edegem, Belgium, ¢ Department of
Neurology, University Hospital Brussel and Center for
Neurosciences, Vrije Universiteit Brussel, Brussel, Belgium,
7 Department of Neurology and Memory Clinics, Hospital
Network Antwerp, Antwerp, Belgium, ¢ Department of
Neurology, University Hospital Ghent, Gent, Belgium,

Y Department of Medical Genetics, University Hospital
Antwerp, Edegem, Belgium, ' Department of Neurology,
General Hospital Sint-Jan, Brugge, Belgium, ' Department
of Neurology, General Hospital Groeninge, Kortrijk,
Belgium, 12 Department of Neurology, Erasmus Hospital,
University Clinics of Brussels, Brussel, Belgium,

13 Department of Neurology, General Hospital Delta,
Roeselare, Belgium

Background and aims: MAPT p.R406W is an autosomal
dominantly inherited missense mutation associated with
FTLD with an amnestic, AD-like phenotype. Our group
first described a carrier pedigree (labeled ADG) in 2003,
with 47 relatives. We aim to delineate phenotypic and
genetic characteristics of MAPT p.R406W carriers through
19-year follow-up, and to provide first data on mutation
frequency in FTD and AD.

Methods: We extended the ADG pedigree, obtained data
over 19 years on symptoms, biomarkers and neuropathology.
Furthermore, we screened FTD (n=647) and AD (n=1100)
patient cohorts for new carriers.
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Full ADG pedigree. A pattern of autosomal dominant inheritance may
be discerned.

Results: The ADG family now counts 38 mutation carriers.
7 unrelated carriers were identified in AD and FTD cohorts.
Inclusion of additional relatives procured 56 mutation
carriers (39 affected). p.R406W mutation frequencies were
0.62% (FTD) and 0.27% (AD). All probands shared genetic
kinship, suggesting a common ancestor. Average onset age
and disease duration were 60.9 and 12.4 years (ranges
54-69, 5-25). Remarkably, two distinct phenotypes (clinical
AD(1=10) or bvFTD(n=9)) emerged. bvFTD patients had
significantly worse prognosis. Disinhibition/aggression
were highly common (100% of bvFTD, 40% of AD
patients). CSF amyloid-B1-42 was decreased in all 5
patients with CSF data, 2/5 with concomitant tau elevation.
Neuropathology was FTLD-tau, notably showing only
3R-tau-isoforms.

Neuropathologic findings in patient with p.R406W-associated bvFTD.
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Clinical profile of p.R406W mutation carriers. A wide spread in onset
age and age at death can be seen, as well as variable clinical diagnoses.
This figure illustrates the tremendous heterogeneity of the clinical
phenotype.

Conclusion: We are first to report MAPT p.R406W
mutation frequencies, unexpectedly high in FTD and AD.
Contrary to previous reports, we observed a unique
phenotypic shift in Belgian p.R406W carriers, with
prominent behavioral symptoms, 47.4% with bvFTD.
Surprisingly, CSF biomarkers showed decreased
amyloid-B1-42, and neuropathology was FTLD-tau with
isolated 3R-tau, highly unusual findings for this tauopathy.
Disclosure: Nothing to disclose.
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Potential radiological biomarkers for the
m.3243A>G-related MELAS syndrome

Y. Ng 4, C. Hossain %, R. McFarland %, J. Hall 2, A. Blamire 3,
G. Gorman !

! Wellcome Centre for Mitochondrial Research, Translational
and Clinical Research Institute, Newcastle University.
Newcastle upon Tyne, United Kingdom, ? Directorate of
Neurosciences, Royal Victoria Infirmary, Newcastle upon
Tyne Hospital NHS Foundation Trust, Newcastle upon Tyne,
United Kingdom, 3 Translational and Clinical Research
Institute, Newcastle Magnetic Resonance Centre, Campus
for Ageing and Vitality, Newcastle University, Newcastle
upon Tyne, United Kingdom

Background and aims: The m.3243A>G variant is the most
common cause of adult mitochondrial disease and has
heterogeneous  clinical manifestations, including
mitochondrial encephalomyopathy, lactic acidosis and stroke-
like episodes (MELAS) syndrome. Around 20% of patients
with the m.3243A>G variant develop MELAS syndrome, and
several clinical predictors including heteroplasmy, have been
identified. This study sought to identify potential radiological
biomarkers of MELAS syndrome.

Methods: 17 patients with the m.3243A>G variants were
recruited; seven had MELAS syndrome, and 10 were
without the syndrome. All patients were scanned on a
Siemens 3T scanner using a 3D T1w anatomical protocol.
24 age- and gender-matched controls were included (Philips
scanner).

Results: The mean (SD) age of patients were 40.3 years
(12.6), and the mean age-corrected blood heteroplasmy was
similar between the MELAS and non-MELAS groups (69%
vs 68%, p>0.05). Patients with MELAS syndrome had a
significantly smaller mean total intracranial volume (TICV)
(p<0.001) (Figure 1), widespread cerebral and cerebellar
volume loss (p<0.001) than non-MELAS and control
groups. The cognition score of the Newcastle Mitochondrial
Disease Rating Scale was strongly correlated with TICV
(r= -0.804, p<0.001). Significant regional reductions in
cortical thicknesses were observed in parts of the temporal
lobe in MELAS and non-MELAS groups than in the control
group (p<0.05).

Figure 1. Boxplots of total intracranial volume. The circle with cross
symbol denotes the mean value. MELAS= mitochondrial
encephalomyopathy, lactic acidosis and stroke-like episodes.

Conclusion: TICV is emerging as a promising radiological
biomarker that can predict individuals with the m.3243A>G
variant at risk of developing MELAS syndrome. The
clinical significance and underlying mechanisms of
temporal lobe atrophy in non-MELAS patients warrant
further investigation.

Disclosure: Nothing to disclose.
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MS and related disorders:
Predictors for MS outcome

OPR-120

Does Cognitive Impairment Predict
Physical Disability Progression? Evidence
from EXPAND, a Phase 3 Long-Term
SPMS Study

L. Penner !, G. Giovannoni 2, T. Chitnis 3, P. Vermersch 4,
S. Arnould 5, S. Doerken 6, S. Ansari 5, J. Maca 3,

V. DeLasHeras 5, G. Karlsson 5, D. Piani-Meier 3,

L. Kappos* 7, R. Benedict* 8

! Department of Neurology, Heinrich Heine University,
Germany and COGITO Center for Applied Neurocognition
and Neuropsychological Research, Diisseldorf, Germany,

2 Blizard Institute, Barts and The London School of Medicine
and Dentistry, Queen Mary University of London, London,
United Kingdom, 3 Department of Neurology, Brigham and
Women's Hospital, Boston, MA, United States of America,, *
University Lille, INSERM U"7?, CHU Lille, FHU Precise,
Lille, France, > Novartis Pharma AG, Basel, Switzerland, ¢
DATAMAP GmbH, Freiburg, Germany, ’ Research Center
for Clinical Neuroimmunology and Neuroscience Basel and
MS Center, Departments of Head, Spine and Neuromedicine,
Clinical Research, Biomedicine and Biomedical Engineering,
University Hospital and University of Basel, Basel,
Switzerland, ¢ Department of Neurology, Jacobs School of
Medicine, University at Buffalo, Buffalo, NY, United States
of America, *Equal Contribution

Background and aims: Assess the predictive value of
cognitive processing speed (CPS), using the Symbol Digit
Modalities Test (SDMT) score, on the time-to-wheelchair
(T2W) disability progression milestone in secondary
progressive multiple sclerosis (SPMS) patients from the
Phase 3 EXPAND study.

Methods: Patients from the core and core+extension parts
(core+EP) of EXPAND were categorized into quartiles by
baseline SDMT score and on-study (Month 0-24) SDMT
change (worst-WQ [Q1], intermediate [Q2—Q3], best-BQ
[Q4]). The predictive value of these baseline and on-study
change categories for time-to-wheelchair (T2W: Expanded
Disability Status Scale [EDSS] score >7) after up to 5-years
of the core+EP was assessed for the total study population.
The predictive value of on-study change was also assessed
separately in the siponimod-group (patients received
consistent treatment during the core and the subsequent EP).
Results: Risk of T2W was significantly higher in the WQ
vs BQ by baseline SDMT (HRWQ/BQ=1.81, p=0.007).
On-study SDMT change was predictive of subsequent T2W
in both the total study population (HRWQ/BQ=1.73,
p=0.046) and in the siponimod arm (HRWQ/BQ=1.93,
p=0.047).
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Conclusion: In line with previous smaller studies, these
findings from the EXPAND study confirm that CPS,
considered an indirect measure of thalamic network
efficiency and functional brain reserve, may have predictive
value for long-term physical disability progression.
Monitoring CPS in daily practice might therefore help
identify patients at increased risk of progressing.
Disclosure: This study was funded by Novartis Pharma AG,
Basel, Switzerland. The detailed author disclosures will be
presented in the subsequent presentation.
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OPR-121

Confirmed disability improvement and
sustainability in secondary progressive
multiple sclerosis placebo-arm patients

P. Xun %, N. Sadetsky 2, K. Kresa-Reahl %, S. Bogdanovich 1,
A. Barlev 2, C. Watson 2

! Atara Biotherapeutics, Thousand Oaks, CA, United States
of America, ? Atara Biotherapeutics, South San Francisco,
CA, United States of America

Background and aims: This study evaluates secondary
progressive multiple sclerosis (SPMS) patients with a
confirmed disability improvement (CDI) and its
sustainability through 24 months in the Multiple Sclerosis
Outcome Assessments Consortium (MSOAC) Placebo
Database.

Methods: SPMS patients aged from 18 to 61 years with
baseline Expanded Disability Status Scale (EDSS) scores
between 3 and 6.5 in the MSOAC Placebo Database were
identified. CDI was defined as >1.0-point decrease from
EDSS baseline score <5.0 or >0.5-point decrease from
EDSS baseline score >5.5 at 9-months confirmed at
12-months (cohort 1) and at 12-months confirmed at
15-months (cohort I1). Endpoints included mean duration of
CDI (calculated from confirmation) and percentage of
patients maintaining CDI status through 24 months.
Results: 553 SPMS patients were identified; 6.3% (28/444)
and 7.0% (30/430) of eligible patients had CDI in cohorts |
and 11 respectively. The majority were females; baseline
EDSS scores were >5.5 for 75.0% of cohort I and 83.3% of
cohort Il (Table 1). Mean duration of CDI was 7.2 months
in cohort | and 5.7 months in cohort Il. Of the SPMS
patients, 3.2% (cohort 1) and 3.7% (cohort 11) maintained
CDI through 24 months (Table 2).

Table 1: Baseline characteristics of SPMS* improvers

Table 2: Sustained improvement in patients with SPMS*

Conclusion: CDI was observed in ~6—7% of SPMS patients
evaluated in clinical trial placebo arms, with ~3-4%
maintaining CDI through 24 months. More transformational
treatments are needed to improve disability in SPMS.
Disclosure: This study was funded by Atara Biotherapeutics.
All authors are employees and shareholders of Atara
Biotherapeutics. Medical writing assistance was provided
by AMICULUM Ltd, funded by Atara Biotherapeutics.
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Emergency medical care for multiple
sclerosis: A five-year population study in
the Campania Region (South Italy)

M. Moccia %, G. Affinito 2, B. Ronga 3, R. Giordana 4,

M. Fumo 4 R. Lanzillo !, M. Petracca 5, A. Carotenuto 1,
M. Triassi 2, V. Brescia Morra 1, R. Palladino 2

! Department of Neuroscience, University of Naples
“Federico 11", Italy, > Department of Public Health,
University of Naples “Federico 11", Italy, 3 Neurology and
Stroke Unit, AORN Ospedale dei Colli, Naples, Italy,

4 Regional Healthcare Society (So.Re.Sa), Naples, Italy,

> Department of Human Neurosciences, Sapienza University,
Rome, Italy

Background and aims: Emergency hospital admissions are
common in multiple sclerosis (MS), and can highlight
unmet medical needs. We aim to evaluate burden, predictors
and outcomes of MS emergency admissions.

Methods: This is a population-based study, conducted in
the Campania Region (South Italy) from 2015 to 2019,
using hospital discharge records, drug prescriptions, and
outpatients. The risk of emergency hospital admissions and
the likelihood of worse outcomes were evaluated using
Cox-regression and multinomial logistic regression models,
respectively, in relation to age, sex, disease modifying
treatments (DMTs), comorbidities and adherence.

Results: We recorded 1.225 emergency admissions for
1.001 patients (out of 5765 prevalent MS patients), overall
costing 4.143,764.67 EUR. The risk of emergency
admissions increased with age (HR=1.02; 95%CI=1.01,1.03;
p<0.01), and comorbidities (HR=1.62; p<0.01), and
decreased in patients using DMTs (interferon beta/peg-
interferon beta/glatiramer acetate HR=0.19; p<0.01;
teriflunomide/dimethyl-fumarate/fingolimod HR=0.18;
p<0.01; and alemtuzumab/cladribine/natalizumab/ocreli-
zumab HR=0.21; p<0.01), and with higher adherence
(HR=0.18; 0.26; p<0.01). Following emergency admission,
older age was associated with probability of death (n=63)
(OR=1.06; p<0.01), and discharge to long-term facility
(n=65) (OR=1.03; p=0.01).

Conclusion: With 17% people with MS requiring
emergency medical care over 5 vyears, improved
management of DMTs and comorbidities could potentially
reduce their medical, social and financial burden.
Disclosure: Nothing to disclose.
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Brain Age in Multiple Sclerosis: A
comparison of traditional machine
learning and deep learning methods

L. Skattebel 12, M. Stremstad !, E. Leonardsen 34,

T. Kaufmann 4%, T. Moridi &7, L. Stawiarz 6, R. Ouellette 68,
B. Ineichen 8, D. Ferreira %, S. Muehlboeck 9, S. Brune 12,
G. Nygaard %, P. Berg-Hansen 1, P. Sowa 1,

A. Manouchehrinia 8, E. Westman %1, T. Olsson $,

E. Celius 12, J. Hillert 8, I. Kockum 8, H. Harbo 12,

E Piehl &7, T. Granberg 68, L. Westlye 2312, E. Hogestol 12
I Department of Neurology, Oslo University Hospital, Oslo,
Norway, ? Institute of Clinical Medicine, University of Oslo,
Oslo, Norway, > Department of Psychology, University of
Oslo, Oslo, Norway, * NORMENT, Division of Mental Health
and Addiction, Oslo University Hospital, Oslo, Norway,

3 Tiibingen Center for Mental Health, Department of
Psychiatry and Psychotherapy, University of Tiibingen,
Tiibingen, Germany, ¢ Department of Clinical Neuroscience,
Karolinska Institutet, Stockholm, Sweden, 7 Center of
Neurology, Academic Specialist Center, Stockholm Health
Services, Stockholm, Sweden, ¢ Department of
Neuroradiology, Karolinska University Hospital, Stockholm,
Sweden, ° Division of Clinical Geriatrics, Department of
Neurobiology, Care Sciences and Society, Karolinska
Institutet, Stockholm, Sweden, '° Division of Radiology and
Nuclear Medicine, Oslo University Hospital, Oslo, Norway,
I Department of Neuroimaging, Centre for Neuroimaging
Sciences, Institute of Psychiatry, Psychology and
Neuroscience, Kings College London, London, United
Kingdom, > K.G. Jebsen Center for Neurodevelopmental
disorders, University of Oslo, Oslo, Norway

Background and aims: Brain age is a numerical predicted
measure of biological age attained by combining magnetic
resonance imaging (MRI) brain scans and artificial
intelligence methods. Our main objective was to compare a
deep learning (DL) simple fully convoluted neural network
(SFCN) model with an established feature-based machine
learning (ML) model for brain age estimation in a large
longitudinal cohort of people with multiple sclerosis

(PWMS).
Methods: PwMS with eligible MRI data were
retrospectively analyzed (n=1.515). Clinical and

demographic data are summarized in Table 1 and Figure 1.
3D T1-weighted MRIs from eight scanners were processed
using in-house ML and DL models. Pearson’s correlation
and linear mixed effect (LME) models were used for
associations between brain age, age and clinical variables.
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Results: Correlations between the estimated brain age and
chronological age were stronger for DL estimations
(CI=0.89-0.90, r=0.90) than for ML estimations (CI=0.74-
0.76, r=0.75), Figure 2. Using LME models, we observed
increasing brain age to be significantly associated with
higher Expanded Disability Status Scale (EDSS) for both
the DL estimates (t=5.3, CI=0.17-0.37) and the ML
estimates (t=3.7, CI=0.16-0.51) and longer disease duration
(t=5.8, CI=0.08-0.15, and t=6.5, CI=0.15-0.28,
respectively).

Conclusion: Both brain age models revealed significant
associations with EDSS and disease duration. The DL
model may be of higher clinical value due to a stronger
association to EDSS than ML. However, further research is
needed.

Disclosure: EAH, SB, PBH, MKB, PS, AM, TO, EGC, JH,
HFH, FP and TG received honoraria from different
pharmaceutical companies and grants. All other authors
report no relevant disclosures.
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Visuospatial Navigation Strategies in
Typical and Atypical Aging
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! Memory Clinic, Department of Neurology, Charles
University, 2nd Faculty of Medicine and Motol University
Hospital, Prague, Czech Republic, > Department of
Psychology, Ageing and Dementia Research Centre,
Bournemouth University, Poole, United Kingdom

Background and aims: Spatial navigation and visuospatial
function impairment are typical for early Alzheimer’s
disease (AD). We wused a realistic-looking virtual
environment to analyse different aspects of visuospatial
processing and spatial navigation performance in typical
and atypical aging.

Methods: 219 participants: amnestic mild cognitive
impairment (aMCI, n=75), mild AD dementia (n=66) and
cognitively normal older adults (CN, n=78) underwent
cognitive evaluation, MRI brain scan, biomarker assessment
and spatial navigation testing in a virtual realistic-looking
“Intersections” test. Test consisted of three tasks: i)
egocentric “route repetition”, where participants repeated
the route through a virtual city, ii) allocentric “route
retracing”, where participants indicated their way back, and
iii) allocentric “different approach direction” where
participants indicated their positions from different
perspectives at each intersection with two same and two
unique houses. Participants were asked to report used
navigation strategy (sequence-of-directions, stimulus-
response, using specific or non-specific landmarks).
Results: aMCI and mild AD dementia groups performed
worse compared to CN in all tasks (p<0.05). The most
commonly used navigation strategy in both, route repetition
and route retracing tasks, was Sequence-of-directions
(>68.6%) and looking at the specific landmarks in the
different approach direction tasks (=52.9%) in aMCI and
CN groups. Non-specific strategies were most common in
dementia group (p<0.05). Using non-specific strategies
across all groups was associated with worse performance
(p<0.05).

Conclusion: More effective visuospatial strategies were
associated with better navigation performance. The results
demonstrate that a realistic and ecologically valid spatial
navigation test can differentiate between typical and
atypical aging.

Disclosure: ENOCH no. CZ.02.1.01/0.0/0.0/16_019/0000
868; the Ministry of Health, University Hospital Motol,
Prague grant no. 00064203; Institutional Support of
Excellence 2. LF UK grant no. 6990332; Grant Agency of
Charles University grant no. 327821
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Dementia and antipsychotics are
associated with significantly higher
mortality in patients with COVID-19

. Se¢nik !, M. Eriksdotter %, A. Rytarowski 1, M. Annetorp ,
K. Johnell 4, S. Hdgg 4, D. Religa *

! Center for Alzheimer Research, Division of Clinical
Geriatrics, Department of Neurobiology, Care Sciences and
Society, Karolinska Institutet, Huddinge, Sweden,

4 Department of Medical Epidemiology and Biostatistics,
Karolinska Institutet, Stockholm, Sweden

Background and aims: Dementia and cognitive decline are
discussed as risk factors for severe/lethal outcome of the
coronavirus disease 2019 (COVID-19). We aimed to
determine whether the presence of dementia is associated
with higher in-hospital mortality in patients with COVID-19.
Methods: We conducted an open-cohort observational
study based on electronic patient records from seven
geriatric care clinics in Stockholm, Sweden between March
1st, 2020 and January 8th, 2021. In total, we identified
4,680 patients, out of which 480 (10.3%) patients had
diagnosis of both COVID-19 and dementia, 2,361 (50.4%)
had COVID-19 and were dementia-free and 1,839 (39.3%)
had dementia without COVID-19. Patients’ age, sex,
oxygen saturation, comorbidities, and medication
prescription (cardiovascular and psychotropic medication)
were registered at admission. The first and second wave of
the COVID-19 pandemic were divided by the date August
31st, 2020. The hazard ratios (HRs) with 95% confidence
intervals (Cls) of in-hospital mortality associated with
dementia were obtained using proportional hazards
regression with time since entry as time scale.

Results: Dementia was independently associated with 59%
higher in-hospital mortality among COVID-19 patients
compared to dementia-free patients at admission [HR 1.59
(1.26-2.01)]. In addition, the prescription of antipsychotic
medication was associated with substantially higher
mortality among patients without dementia [2.79 (2.05—
3.80); vs dementia 1.32 (0.84-2.09)].

Figure 1. Kaplan-Meier cumulative survival
hospitalization by dementia and COVID-19 status.

curve during

Conclusion: Dementia is a risk factor for short-term
mortality in geriatric patients hospitalized due to COVID-
19. Antipsychotic medication seems to be a further risk
factor among patients without dementia. Our results may
help identify high-risk patients in need of more specialized
care when infected with COVID-19.

Disclosure: Authors declare no conflict of interest.
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Sleep disorders and incident dementia:
a nationwide observational cohort study

L. Damsgaard %, J. Janbek %, T. Laursen 2, A. Erlangsen 3,
A. Spira 4, G. Waldemar 5

! Danish Dementia Research Centre, Department of
Neurology, Copenhagen University Hospital - Rigshospitalet,
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Research, Department of Economics and Business Eco-
nomics, Aarhus BSS, Aarhus University, Aarhus, Denmark,

3 Danish Research Institute for Suicide Prevention, Mental
Health Centre Copenhagen, Copenhagen, Denmark.
Department of Mental Health, Johns Hopkins Bloomberg
School of Public Health, Baltimore, United States of
America, Center of Mental Health Research, Australian
National University, * Department of Mental Health, Johns
Hopkins Bloomberg School of Public Health, Baltimore,
Maryland, United States of America, Department of
Psychiatry and Behavioral Sciences, Johns Hopkins School
of Medicine, Baltimore, Maryland, United States of America,
5 Danish Dementia Research Centre, Department of
Neurology, Copenhagen University Hospital - Rigshospitalet,
Copenhagen, Denmark. Department of Clinical Medicine,
University of Copenhagen, Copenhagen, Denmark

Background and aims: Several studies have examined the
role of sleep disturbances as a risk factor for dementia,
however most of these studies involve smaller cohorts,
short time intervals, and often rely on retrospective surveys
and self-reported exposure data. Our aim was to examine
the association between sleep disorders and late-onset
dementia in an entire population.

Methods: In a nationwide cohort with 40-year follow-up
we assessed associations between sleep disorder diagnoses
and late-onset dementia using Danish register data.
Incidence rate ratios (IRR) were calculated using Poisson
regression.

Results: The cohort consisted of 1,491,276 people. Those
with any sleep disorder had a 17% higher risk of dementia
(IRR 1.17, 95% CI 1.11-1.24) compared to people with no
sleep disorder after adjusting for age, sex, calendar year,
education, and somatic and psychiatric comorbidities. IRR
was significantly increased only for dementia within 5 years
of sleep disorder diagnosis.

Conclusion: Our findings show a greater short-term risk of
dementia following a sleep disorder diagnosis, while we
found weaker evidence of a long-term risk. This could
potentially point towards sleep disorders as an early
symptom of dementia. Further research is needed to
distinguish sleep disorders as an early symptom of dementia,
a risk factor, or both.

Disclosure: Prof. Waldemar served as a consultant or
speaker for Roche, Biogen, and Novo Nordisk (honorarium
to department and without honorarium). Dr. Spira received
honoraria for serving as a consultant to Merck and from
Springer Nature Switzerland AG for guest editing special
issues of Current Sleep Medicine Reports.
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Life’ Simple 7 and rate of cognitive
decline in preclinical dementia:
a population-based study
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and Society, Karolinska Institutet, Stockholm, Sweden,

3 Department of Neurology, University Medical Center
Ljubljana, Ljubljana, Slovenia, + Medical Faculty, University
of Ljubljana, Ljubljana, Slovenia 3 Division of Clinical
Geriatrics, Center for Alzheimer Research, Department of
Neurobiology, Care Sciences and Society, Karolinska
Institutet, Stockholm, Sweden, ® Theme Inflammation and
Aging, Karolinska University Hospital, Huddinge, Sweden,

7 Stockholm Gerontology Research Center, Stockholm,
Sweden

Background and aims: We investigated whether vascular
risk factors (VRFs) are associated with rate of cognitive
decline in the preclinical dementia phase.

Methods: The population-based study included 1,449
participants aged > 60 years (M = 69.99, SD=9.25) from the
Swedish National Study on Aging and Care-Kungsholmen,
who underwent repeated neuropsychological testing
(episodic memory, semantic memory, verbal fluency, and
perceptual speed) across 12 years. VRFs were assessed with
the Life’s Simple 7 (LS7) score at baseline and included
smoking, diet, physical activity, body mass index, plasma
glucose, total serum cholesterol, and blood pressure.
Participants were categorised as having poor or intermediate/
optimal cardiovascular health. Level and change in
cognitive performance as a function of LS7 categories and
future dementia status (DSM-IV criteria) were estimated
using linear mixed-effects models.

Results: Participants in a preclinical dementia phase were
more likely to have a poorer LS7 score initially compared
to those who remained dementia-free. For young-old
individuals (<72 years), poor diet was associated with an
accelerated perceptual speed decline (f=-0.05, 95% CI
-0.08 to -0.02) and a poor plasma glucose score was
associated with faster rates of verbal fluency (f=-0.019,
-0.09 to -0.01) and global cognitive (f=-0.028, -0.06 to
0.00) decline in the preclinical dementia group.
Conclusion: The association between VRFs and cognitive
decline was most pronounced in young-old individuals in a
preclinical phase of dementia and driven mostly by diet and
glucose.

Disclosure: All authors have no conflict of interest to
declare.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



OPR-129

Sensitivity to early amyloid increases with
higher education in individuals with
subjective cognitive decline
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Maragall Foundation, Barcelona, Spain, ¢ Division of
Psychiatry, University College London, London, United
Kingdom, 7 Karolinska University Hospital, Stockholm,
Sweden, ¢ Medical Informatics Platform, SPS8, Human Brain
Project, Lausanne, Switzerland, * Life Molecular Imaging,
Berlin, Germany, 1 University Hospital Cologne, Cologne,
Germany

Background and aims: Evidence suggests that higher
educated patients with mild cognitive impairment (MCI)
can tolerate more neuropathology than lower educated
patients with similar clinical impairment. It is not known
whether this observation also accounts for individuals with
subjective cognitive decline plus (SCD+).

Methods: Data of 197 SCD+ individuals, 227 MCl and 157
AD patients were included, which were collected as part of
the AMYPAD-DPMS cohort. First, median education in
years was computed across the AD-spectrum groups for
each of the 8 European sites. Next, using a median split, the
AD-spectrum cohorts were separately categorized into a
higher and lower educated group, excluding subjects with
median education. Afterwards, the higher and lower
educated AD-spectrum groups were matched for age, sex
and cognitive function (MMSE) using propensity score
matching in R, leading to the following sample (low/high
education): 54/54 SCD+, 70/81 MCI and 56/65 AD patients.
Global amyloid load was compared between education
groups using Centiloid (CL) information derived from
Flutemetamol and Flourbetaben PET scans. Significance
level was set to p<0.05.

Results: Higher educated SCD+ subjects presented
significantly (p<0.001) lower CL values (M(CL)=16.48)
than lower educated SCD+ subjects (M(CL)=32.17),
whereas the opposite effect (p<0.046) was observed in the
MCI cohort and no difference was found in the AD group.
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Group comparisons between the low and high educated SCD+, MCI
and AD groups, respectively.

Conclusion: These results indicate that sensitivity to early
amyloid accumulation may increase with higher education
in stages of SCD, whereas higher education appears to
support compensation to amyloid burden in early clinical
stages of the disease.

Disclosure: Nothing to disclose.
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MS and related disorders: Treatments
and multiple sclerosis

OPR-130

Improvement in Cognitive Processing
Speed with Ofatumumab in Patients with
Relapsing Multiple Sclerosis

R.H.B. Benedict %, I.-K. Penner 2, G. Cutter 3, L. Kappos 4,
PK. Coyle 5 D. Piani-Meier 6, A. Azmon 5, I. Boer ¢,

W. Su?,J. Cohen 8

! Department of Neurology, University at Buffalo, Buffalo,
NY, United States of America, > Medical Faculty, Department
of Neurology, Heinrich Heine University, COGITO Center
for Applied Neurocognition and Neuropsychological
Research, Diisseldorf, Germany, 3> UAB School of Public
Health, Birmingham, AL, United States of America,

4 Research Center for Clinical Neuroimmunology and
Neuroscience Basel and MS Center, Departments of Head,
Spine and Neuromedicine, Clinical Research, Biomedicine
and Biomedical Engineering, University Hospital and
University of Basel, Basel, Switzerland, > Department of
Neurology, Stony Brook University, Stony Brook, NY, United
States of America, 6 Novartis Pharma AG, Basel,
Switzerland, 7 Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States of America, ¢ Department of
Neurology, Mellen MS Center, Neurological Institute,
Cleveland Clinic, Cleveland, OH, United States of America

Background and aims: In the Phase 3 ASCLEPIOS /Il
trials, ofatumumab significantly reduced inflammatory
disease activity and relapses, and delayed disability
worsening in patients with relapsing multiple sclerosis
(RMS). Here, we report the effect of ofatumumab on
cognitive processing speed (CPS).

Methods: We analysed the change in Symbol Digit
Modalities Test (SDMT) score (baseline to Month 24;
derived from a mixed model for repeated measures),
proportion of patients with >4-point sustained improvement
on SDMT (by categorical analysis), and time-to-first
6-month confirmed cognitive improvement (6mCClI;
>4-point improvement on SDMT) in the overall population
and in a subgroup of patients recently diagnosed (RD;
within the last 3 years). Time-to-first 6mCCIl was also
analysed in a subgroup of patients with/without (SDMT
score </>43) baseline cognitive impairment.

Results: Ofatumumab significantly improved SDMT scores
from baseline to Month 24 in both the overall and RD
populations; improvement was more pronounced in the RD
subgroup (Table 1). More patients on ofatumumab had
>4-point sustained improvement on SDMT versus
teriflunomide in both the overall and RD populations
(Table 1). Ofatumumab numerically increased the
probability of time-to-first 6mCCI (hazard ratio [95%
confidence intervals]) in the overall population (1.14 [0.96,
1.36]), RD subgroup (1.19[0.93, 1.52]) and patients without
baseline cognitive impairment (1.23 [0.98, 1.56]).

Table 1: Effect of ofatumumab versus teriflunomide on cognitive
processing speed

Conclusion: Ofatumumab was associated with more
clinically meaningful improvements in CPS versus
teriflunomide when measured by change in SDMT in both
the overall and RD populations. Early treatment initiation
with ofatumumab may enhance CPS improvement in
patients with RMS by efficiently suppressing inflammation.
Disclosure: The study was supported by Novartis Pharma
AG, Switzerland. The detailed author disclosures will be
presented in the subsequent presentation.
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Effects of evobrutinib, a Bruton’s tyrosine
kinase inhibitor, on slowly expanding
lesions: a marker of tissue loss in MS

D. Arnold %, C. Elliott %, X. Montalban 2, E. Martin 3,
Y. Hyvert 4, D. Tomic 5

! NeuroRx Research, Montreal, QC, Canada,

2 Department of Neurology-Neuroimmunology,

Centre d’Esclerosi Multiple de Catalunya (Cemcat),
Hospital Universitari Vall d’Hebron, Barcelona, Spain,
3 EMD Serono Research & Development Institute, Inc.,
Billerica, MA, United States of America,, an affiliate of
Merck KGaA, + Merck Healthcare KGaA, Darmstadt,
Germany, ° Ares Trading SA, Eysins, Switzerland, an affiliate
of Merck KGaA

Background and aims: Slowly expanding lesions (SELs)
are chronically active, demyelinated multiple sclerosis
(MS) lesions, likely driven by sustained microglia/
macrophage activity, resulting in irreversible neural tissue
damage and axonal loss. Objective: evaluate the effect of
evobrutinib, a Bruton’s tyrosine kinase inhibitor (BTKi), vs
comparator on SEL volume from baseline to Week (W)48
in a Phase |1 trial (NCT02975349) in relapsing MS.
Methods: SELs were identified, via magnetic resonance
imaging, as radially expanding areas of pre-existing T2
lesions (>10 contiguous voxels; ~30mm?3). SEL volume
analysis, stratified by baseline T2 lesion volume tertiles,
was based on W48/end-of-treatment values (completers and
discontinuers); treatment effect was analysed via stratified
Hodges—Lehman estimate of distribution shift and stratified
Wilcoxon rank-sum test. Evobrutinib dose groups (25mg
once-daily [QD], n=50; 75mg QD, n=51; 75mg twice-daily
[BID], n=53) were compared with placebo/evobrutinib
25mg QD (n=53; Table).

Placebo/Evobrutinib |  Evobrutinib Evobrutinib Evobrutinib
25 mg QD 25 mg QD 75 mg QD 75 mg BID
(n=53) (n=50) (n=51) (n=53)
Sex, n (%)
Male 14 (26.4) 18(36.0) 16 (31.4) 17(32.1)
Female 39(73.6) 32(64.0) 35(68.6) 36 (67.9)
Age, years (mean SD) 41.6 £10.8 42.4£9.4 42.9£10.1 42.2£11.5
Time since MSonset, years, n (%)
<8.5 years 32(60.4) 26(52.0) 20(39.2) 23 (43.4)
>=8.5 years 21(39.6) 23(46.0) 31(60.8) 30 (56.6)
Type of MS
RRMS 47 (88.7) 42 (84.0) 43(84.3) 47(88.7)
SPMS 6(11.3) 8(16.0) 8(15.7) 6(11.3)
Number of relapses in 2 years pre-randomisation, n (%)
<=1 relapse (non-HDA) 26 (49.1) 27(54.0) 18(35.3) 25 (47.2)
>=2 relapses (HDA) 27(50.9) 23 (46.0) 33(64.7) 28(52.8)
EDSS score, n (%)
<=3 27 (50.9) 28(56.0) 22 (43.1) 28(52.8)
>=35 26 (49.1) 22(44.0) 29 (56.9) 25(47.2)
T2 lesion volume, cc 1594126 138117 | 1404122 19.0413.5
(mean +SD)

miTT analysis set.

BID, twice daily; EDSS, Expanded Disability Status Scale; HDA, high disease activity; mITT, modified
intention-to-treat; MS, multiple sclerosis; QD, once daily; RRMS, relapsing-remitting MS; SD,
standard deviation; SPMS, secondary-progressive MS.

Table: Baseline characteristics
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Results: Relative to comparator, SEL volume decreased
with increasing evobrutinib dose (25mg QD, -136.5mm3
[95% CI: -618.0;309.0], p=0.505; 75mg QD, -246.0mm3
[-712.0;97.0], p=0.192; 75mg BID, -474.5mm? [-1,098.0;-
3.0], p=0.047). SEL volume was significantly reduced for
evobrutinib high-dose (75mg QD + BID) vs low-dose
(placebo + evobrutinib 25mg QD) within these subgroups:
baseline EDSS >3.5 (-652.0mm3 [95% CI: -1,507.0;-100.0],
p=0.020); relapsing-remitting MS (-317.0mm? [-731.5;-
29.0], p=0.025); longer disease duration (>=8.5 years;
-729.3mm?3 [-1,706.5;-20.0], p=0.040).

Conclusion: Evobrutinib reduces SEL volume in a dose-
dependent manner in relapsing MS. The reduction is
especially apparent in patients with more advanced disease.
This is the first evidence that a BTKi impacts brain lesions
associated with chronic inflammation and tissue loss,
potentially via microglia.

Disclosure: Study was sponsored by Merck Healthcare
KGaA (CrossRef Funder ID: 10.13039/100009945),
detailed author disclosures will be included in the
presentation.
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OPR-132

Tracking the immune response to SARS-
CoV-2 mRNA vaccines in ofatumumab
treated RMS patients in a multicenter
study

T. Ziemssen %, B. Ettle 2, M. Groth 2, T. Bopp ®

I Department of Neurology, Center of Clinical Neuroscience,
Carl Gustav Carus University Clinic, University Hospital of
Dresden, Dresden, Germany, > Novartis Pharma GmbH,
Roonstr. ¥, Nuernberg, Germany, 3 Institute for Immunology,
University Medical Center of the Johannes Gutenberg-
University, Mainz, Germany

Background and aims: Initial and booster vaccination with
the newly developed SARS-CoV-2 mRNA vaccines
efficiently protect healthy individuals against COVID-19.
As only limited data is available for Multiple Sclerosis
(MS) patients with immunosuppressive treatment, this
study aims to comprehend the impact of ofatumumab
treatment on mounting cellular and humoral immune
responses to SARS-CoV-2 mRNA vaccines.

Methods: KYRIOS is an open-label, two-cohort study
including 40 MS patients at 8 sites in Germany. Patients
receive initial or booster SARS-CoV-2 mRNA vaccination
either before (cohort 1) or at least 4 weeks after starting
ofatumumab treatment (cohort 2). The impact of
ofatumumab treatment on development of SARS-CoV-2
reactive T-cells (primary endpoint) and neutralizing
antibodies (secondary endpoint) will be evaluated.
Furthermore, immune responses will be monitored and
phenotypically described for up to 18 months.

Results: Results of an interim analysis show that SARS-
CoV-2 mRNA vaccines can induce cellular and humoral
immune responses in ofatumumab-treated patients. Immune
responses could be detected as soon as 1 week after the
initial vaccination cycle for all patients receiving their
initial SARS-CoV-2 vaccines during stable ofatumumab
treatment (n=4) or before ofatumumab initiation (n=5). The
interim analysis further shows the effect of ofatumumab
treatment on development of immune responses after
booster vaccines (n=23).

Conclusion: The KYRIOS study demonstrates for the first
time that ofatumumab treated patients can mount specific
immune responses towards SARS-CoV-2 mRNA vaccines.
The results further suggest that both, humoral and cellular
immune response, need to be considered for interpretation
of vaccine efficacy and are in line with other recently
published studies.

Disclosure: This study is sponsored by Novartis Pharma
Vertriebs GmbH.

OPR-133

Assessing the immune response to SARS-
CoV-2 mRNA vaccines in SPMS patients
treated with siponimod (clinical trial)

T. Ziemssen !, B. Rauser 2, B. Ettle 2, M. Groth 2, T. Bopp 3
I Department of Neurology, Center of Clinical Neuroscience,
Carl Gustav Carus University Clinic, University Hospital of
Dresden, Dresden, Germany, ?> Novartis Pharma GmbH,
Nuernberg, Germany, 3 Institute for Immunology, University
Medical Center of the Johannes Gutenberg-University,
Mainz, Germany

Background and aims: SARS-CoV-2 mRNA vaccines are
a key factor for fighting the COVID-19 pandemic across the
globe. However, data are lacking on the efficacy of these
vaccines to induce cellular and humoral immune responses
in patients with secondary progressive multiple sclerosis
(SPMS) on disease-modifying therapies (DMTs) both over
time and after a booster vaccination.

Methods: AMA-VACC is prospective, open-label, three-
cohort study including 41 multiple sclerosis patients at ten
sites in Germany. Cohort 1 receives SARS-CoV-2 mRNA
vaccination during continuous siponimod treatment, cohort
2 interrupts siponimod treatment for the purpose of a full
vaccination cycle and cohort 3 is vaccinated during
continuous  treatment  with  first-line  DMTs
(dimethylfumarate, glatirameracetate, interferons,
teriflunomide) or no current treatment in clinical routine.
Development of neutralizing antibodies (primary endpoint)
as well as detection of SARS-CoV-2 specific T-cells
(secondary endpoint) are assessed after initial and booster
vaccination and monitored for up to 6 months.

Results: Results of previous interim analysis showed that
the majority of patients treated with siponimod can mount
an immune response after SARS-CoV-2 mRNA vaccination.
Here, longitudinal data will be presented describing for the
first time the level of cellular and humoral immune response
for up to 6 months after vaccination and the effect of booster
vaccines in siponimod treated patients.

Conclusion: This analysis will provide data on the
maintenance of humoral and cellular immune response after
SARS-CoV-2 vaccination in siponimod treated patients and
enable physicians and patients to make an informed decision
on the coordination of SARS-CoV-2 mRNA (booster)
vaccination and SPMS treatment.

Disclosure: This study is sponsored by Novartis Pharma
GmbH.
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Longer-term Safety of Ofatumumab in
Patients With Relapsing Multiple Sclerosis

E Sacca l, S. Hauser 2, A. Cross 3, K. Winthrop 4,

H. Wiendl 3, J. Nicholas 6, S. Meuth 7, P. Giacomini 8,

R. Zielman °, X. Hu 1%, A. Gupta %, R. Sullivan 1°,

V. DeLasHeras 12, W. Su 19, L. Kappos 13

! NSRO Department, University “Federico Il of Naples,
Naples, Italy, > UCSF Weill Institute for Neurosciences,
University of California, San Francisco, CA, United States
of America, 3 Washington University School of Medicine,
Saint Louis, Missouri, United States of America, + Public
Health and Preventive Medicine, Division of Infectious
Diseases, Oregon Health and Sciences University, Portland,
Oregon, United States of America, > University of Muenster,
Muenster, Germany, ¢ OhioHealth Multiple Sclerosis Center,
Columbus, Ohio, United States of America, 7 Department of
Neurology, Medical Faculty, Heinrich-Heine-University,
Diisseldorf, Germany, ¢ Department of Neurology and
Neurosurgery, Montreal Neurological Institute, McGill
University, Montreal, Quebec, Canada, * Novartis Pharma
B.V., Amsterdam, The Netherlands, 1° Novartis
Pharmaceuticals Corporation, East Hanover, NJ, United
States of America, ! Novartis Healthcare Pvt. Ltd.,
Hyderabad, India, "> Novartis Pharma AG, Basel,
Switzerland, 1> Research Center for Clinical
Neuroimmunology and Neuroscience Basel and MS Center,
Departments of Head, Spine and Neuromedicine, Clinical
Research, Biomedicine and Biomedical Engineering,
University Hospital and University of Basel, Basel,
Switzerland

Background and aims: In the Phase 3 ASCLEPIOS /Il
trials, ofatumumab treatment up to 30 months had
favourable safety profile and was generally well-tolerated
in relapsing multiple sclerosis (RMS) patients. Here, we
aim to assess the longer-term safety and tolerability of
ofatumumab treatment for up to 4 years.

Methods: Patients completing the core ASCLEPIOS /11,
APOLITOS and APLIOS trials could enter ALITHIOS, an
ongoing, open-label extension study. We analysed the
cumulative safety data for up to 4 years with ofatumumab
(cut-off: 25-Sep-2021) in the overall (n=1,969), continuous
(ofatumumab in coretextension; n=1,292) and newly-
switched (teriflunomide core and ofatumumab extension;
n=677) groups. The proportion of patients with treatment-
emergent adverse events (TEAES), serious AEs (SAES),
serious infections including opportunistic infections, and
malignancies will be assessed. Laboratory parameters
including neutrophils, lymphocytes, and serum
immunoglobulin (Ig)G and IgM levels and association with
serious infections will be analysed.

Results: Baseline demographics and disease characteristics
are presented in Tablel. In the previously reported data (cut-
off: 29-Jan-2021; treatment for ~3.5 years), 83.8% of
patients had >1 AEs (exposure-adjusted incidence rate/100
patient-years [EAIR], 148.7) and 9.7% had >1 SAEs (EAIR,
4.8) with a low incidence of serious infections (2.9%;
EAIR, 1.4) and malignancies (0.6%; EAIR, 0.3). Updated
cumulative clinical safety data with ofatumumab for up to
4 years will be presented at the congress.
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Baseline Demographics and Disease Characteristics

Conclusion: Safety findings for upto 3.5 years showed
ofatumumab treatment to be well-tolerated with no new
safety risks identified. This additional safety data up to 4
years will inform physicians on the longer-term safety
profile of ofatumumab in RMS patients.

Disclosure: The study was supported by Novartis Pharma
AG, Switzerland. The detailed author disclosures will be
presented in the subsequent presentation.
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Efficacy and safety of ocrelizumab in a
treatment-naive, early RMS population:
7-year data from the OPERA OLE trials

. Cerqueira %, A. Berthele 2, B. Cree 3, M. Filippi 4,
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! Life and Health Sciences Research Institute, School of
Medicine, University of Minho, Braga, Portugal,

2 Department of Neurology, School of Medicine, Technical
University of Munich, Munich, Germany, 3 Department of
Neurology, UCSF Weill Institute for Neurosciences,
University of California San Francisco, San Francisco, CA,
United States of America, * Neurology Unit, Neurophysiology
Service, Neurorehabilitation Unit, Neuroimaging Research
Unit, Division of Neuroscience, IRCCS San Raffaele
Scientific Institute, Milan, Italy, > Multiple Sclerosis Center
of Excellence, Oklahoma Medical Research Foundation,
Oklahoma City, OK, United States of America,, ¢ Department
of Neurology, Morriston Hospital, Swansea, United
Kingdom, 7 Department of Neurology, University of British
Columbia, Vancouver, CA, Canada, ¢ Center of Clinical
Neuroscience, Department of Neurology, University Clinic
Carl Gustav Carus, Dresden University of Technology,
Dresden, Germany, * Department of Neurology, Rocky
Mountain Multiple Sclerosis Center at Anschutz Medical
Campus, University of Colorado Denver, Denver, CO, United
States of America, ' F. Hoffmann-La Roche Ltd, Basel,
Switzerland, "' F. Hoffimann-La Roche Ltd, Abdijan, Céte
d’Ivoire, 12 Genentech Inc., San Francisco, CA, United States
of America, 13 Department of Neurology and Center of
Clinical Neuroscience, General University Hospital and
Charles University, Prague, Czech Republic

Background and aims: The benefits and risks of highly
effective therapy as a first-line treatment early in relapsing
multiple sclerosis (RMS) should inform evidence-based
therapeutic decisions; this subgroup analysis examined
disease activity and progression in a treatment-naive, early
(diagnosis <2 years) RMS subpopulation treated with
ocrelizumab (OCR) over >7 years (n=756), from the Phase
111 OPERA trials (NCT01247324/NCT01412333).
Methods: Participants were randomised to OCR or
interferon (IFN)-beta 1a during the 96-week double-blind
period (DBP). During open-label extension (OLE),
participants continued OCR (OCR-OCR) or switched to
OCR (IFN-OCR). Efficacy endpoints included no evidence
of disease activity (NEDA) with MRI rebaselining at Week
(W)24 (absence of: Protocol-defined relapses [PDR],
24W-confirmed disability progression [24W-CDP],
contrast-enhancing T1-weighted and new/enlarging
T2-weighted lesions). Safety measures included incidence/
nature of adverse events (AES).

Results: Of n=756 (OCR 375; IFN 381) analysed
participants, 70% remained on treatment for >7.4 years
(OCR 73%; IFN 67%). Versus IFN, higher proportions of
OCR-treated participants at W96 had NEDA (72% vs 44%;
p<0.001); no 24W-CDP (92% vs 88%; p=0.086); no

evidence of MRI activity (95% vs 62%; p<0.001); no PDR
(83% vs 73%; p=0.0015). OCR-OCR participants
maintained benefits through OLE W286 vs IFN-OCR:
NEDA (51% vs 28%; p<0.001); no 24W-CDP (81% vs
76%; p=0.14); no evidence of MRI activity (90% vs 56%;
p<0.001); no PDR (76% vs 66%; p=0.0032 [Table 1]). AE,
serious AE and serious infection rates over 7 years remained
similar to the DBP (Table 2).

Table 2: Rates of AEs per 100 patient years (PY) in the DBP, DBP+OLE
and the OCR all-exposure population (subsets of the safety population,
n=755)

Conclusion: In this treatment-naive, early RMS population,
long-term safety and efficacy data support the use of
ocrelizumab as first-line therapy.

Disclosure: Sponsored by F. Hoffmann-La Roche Ltd;
writing and editorial assistance was provided by Articulate
Science, United Kingdom.
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MS and related disorders: Biomarkers
and MRI in neuroinflammatory
diseases
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Serum Glial Fibrillary Acidic Protein: A
Biomarker of Disease Progression in
Multiple Sclerosis
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Boston, MA, United States of America, Department of
Neurology, Harvard Medical School, Boston, MA, United
States of America, Massachusetts General Hospital
Biostatistics Center, Boston, MA, United States of America, 3
Ann Romney Center for Neurologic Diseases, Brigham and
Women's Hospital, Boston, MA, United States of America,
Department of Neurology, Harvard Medical School, Brigham
Multiple Sclerosis Center, Department of Neurology,
Brigham and Women's Hospital, Boston, MA, United States
of America, # Ann Romney Center for Neurologic Diseases,
Brigham and Women's Hospital, Boston, MA, United States
of America, Center for Neurological Imaging, Department of
Radiology, Brigham and Women's Hospital, Boston, MA,
United States of America, > Novartis Pharmaceuticals
Corporation

Background and aims: Neurodegeneration and astrocytic
activation are pathological hallmarks of progressive
multiple sclerosis (MS) and can be quantified by serum
neurofilament light chain (sNfL) and glial fibrillary acidic
protein (SGFAP). We investigated sNfL and SGFAP as tools
for stratifying progressive MS patients based on progression
and disease activity status.

Methods: sNfL and sGFAP were analyzed in 259
progressive MS patients within 6-months from first
confirmed EDSS>3 corresponding with our “baseline”.
Progressive patients were classified as “active/non-active”
based on new brain/spinal cord lesions or relapses in the
two years prior to baseline or during follow-up. Statistical
analysis on log-transformed sGFAP/sSNfL assessed the
baseline association with demographic, clinical, MRI
features as well as associations with future disability and
cognition.

Results: Baseline sNfL was higher in progressive patients
with disease activity during the first two years of follow-up
(B=1.17, p=0.042) and during the entire follow-up available
(B=1.2, p=0.013). Neither sNfL nor sGFAP discriminated
between active status prior to baseline. Baseline sGFAP
levels were positively associated with higher risk of
6-months confirmed disease progression (6mCDP,adjusted-
HR:1.71). The association was stronger in patients with low
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SNfL (adjusted-HR:2.44). The change, but not the absolute
value of sNfL, was prognostic for 6mCDP (adjusted-
HR:1.46, p:0.003). Elevated sNfL levels were associated
with future cognitive decline (f=-0.79, p=0.028).

Conclusion: Higher levels of sGFAP were an indicator of
progression, whereas sNfL reflected acute disease activity
in our progressive MS cohort. Thus, SGFAP and sNfL levels
may be used to stratify progressive MS patients at
enrollment in clinical research studies and clinical trials.
Disclosure: Postdoctoral fellowship from the Swiss
National Science Foundation (P400PM_191077 to CB);
Department of Defense (W81XWH1810648 to TC);
Novartis Pharmaceuticals Corporation.
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A Highly Sensitive Proteomic
Immunoassay to Identify Novel Serum
Biomarkers for Multiple Sclerosis Disease
Progression

Z. Van Lierop %, S. In ‘t Veld 2, S. Noteboom 3, E. Willemse 4,
M. Schoonheim 3, M. Steenwijk 3, J. Geurts 3, B. Uitdehaag 1,
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! Neurology Department, Amsterdam UMC location VUmc,
Amsterdam, The Netherlands, ?> Clinical Chemistry
Department, Amsterdam UMC location VUmc, Amsterdam,
The Netherlands, 3 Anatomy and Neurosciences Department,
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Netherlands, + Multiple Sclerosis Centre, University Hospital
of Basel, Basel, Switzerland

Background and aims: Progression independent of relapse
activity (PIRA) is common in relapsing remitting multiple
sclerosis (RRMS), even under high-efficacious disease
modifying treatment such as natalizumab, yet specific blood
biomarkers are currently lacking. Our objective was to
identify novel biomarkers associated with PIRA using a
proteomics approach.

Methods: In this longitudinal cohort study of 84
natalizumab-treated RRMS patients, 1,472 proteins were
assessed using the Olink Explore panel (Proximity
Extension Assay) at baseline (prior to natalizumab
initiation) and after 3 months and 24 months of natalizumab
treatment. Annual clinical and radiological data on disease
activity and progression were collected for a median of 5.2
years, including relapses, Expanded Disability Status Scale
(EDSS), 9-hole peg test, timed 25-foot walk test and lesion,
whole brain, ventricle and thalamus volume by Freesurfer’s
Sequence Adaptive Multimodal SEGmentation (SAMSEG)
tool. EDSS plus status (progressor or non-progressor) was
determined between year 1 and last follow-up, correcting
for relapse associated worsening. Relevant proteins were
selected based on statistically significant effects on EDSS-
plus status and brain atrophy measures.

Results: EDSS plus progressors (n=40) and non-progressors
(n=44) showed comparable low rates of clinical and
radiological disease activity at baseline and follow-up. Up
to 3 serum proteins were found to be significantly up- or
downregulated in progressors compared to non-progressors
at the 3 and 24 month timepoint, including some involved
in the complement pathway and myelination. Additional
proteins were significantly associated to and predictive of
brain atrophy.

Conclusion: We identified several potential serum
biomarkers associated with PIRA and brain atrophy in
natalizumab-treated RRMS.

Disclosure: Nothing to disclose.
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Monoaminergic network abnormalities: a
fingerprint for multiple sclerosis-related
fatigue and depression
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! Neuroimaging Research Unit, Division of Neuroscience,
IRCCS San Raffaele Scientific Institute, Milan, Italy,
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and Neurology Unit, IRCCS San Raffaele Scientific Institute,
and Vita-Salute San Raffaele University, Milan, Italy

Background and aims: Fatigue and depression are
extremely frequent in MS; however, their pathophysiological
correlates are not completely unveiled. We explored
monoaminergic network functional abnormalities in MS
patients and their correlation with fatigue and depression by
applying PET-constrained independent component analysis
(ICA) to resting state (RS) functional MRI (fMRI) data.
Methods: We enrolled 213 MS patients and 62 healthy
controls (HC), who underwent neurological, fatigue,
depression and RS fMRI assessment. We excluded patients
with cognitive impairment assessed through the symbol
digit modality test and patients with depression or fatigue
due to disease-modifying treatments. Patterns of dopamine,
noradrenaline- and serotonin-dependent RS functional
connectivity (FC) were derived by ICA, constrained to PET
atlases for dopamine, noradrenaline and serotonin
transporters, previously obtained in HC’s brain.

Results: Compared to HC, MS patients showed
abnormalities in all three explored monoaminergic
networks, mostly with decreased monoamine-dependent RS
FC in frontal regions and subcortical areas including the
cerebellum and thalamus, and increased RS FC in temporo-
parieto-occipital cortical areas, including bilateral precunei.
MS-related fatigue was associated with decreased
dopamine-dependent RS FC in the left thalamus and left
cerebellum, and increased serotonin-dependent RS FC in
the left middle occipital gyrus. MS-related depression was
associated with more distributed abnormalities involving
the three explored monoaminergic networks, resulting in
overall reduced monoamine-dependent RS fMRI FC in the
frontal lobe, limbic areas and precuneus.

Conclusion: MS patients presented diffuse monoaminergic
network functional dysregulation. Specific alterations in
these networks were associated with fatigue and depression,
providing a pathological fingerprint for these bothersome
symptoms and putative targets for their treatment.
Disclosure: Antonio Carotenuto was supported by a
MAGNIMS/ECTRIMS research fellowship.
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MAGNON - Contribution of Lublin Criteria
and quantitative MRI-Analysis for daily
clinical routine of MS Patients

O. Hoffmann 1, M. Jankovic 2, S. Schmidt 3, M. Groth 3

! St Josefs-Krankenhaus Potsdam-Sanssouci, Potsdam,
Germany, ? Sauerlandklinik Hachen, Sundern, Germany,

3 Novartis Pharma GmbH, Clinical Research Neuroscience,
Nuremberg, Germany

Background and aims: Revised Lublin criteria provide a
definition of remitting and progressing Multiple Sclerosis to
classify disease activity of patients with Secondary
Progressive Multiple Sclerosis (SPMS). However, Lublin
criteria are only rarely used in clinical practice, like
quantitative and standardized MRI analyses, which are
often not part of standard routine care in patient
management. MAGNON aims to evaluate if standardized
quantification of MRI data and assessment of MS patients
based on the Lublin criteria could help to classify disease
activity.

Methods: 1,000 MRI scans of patients with SPMS or
suspected SPMS will be provided by 50 centers in Germany
between 2020-2022. The analysis of standardized MRI data
will comprise a volumetric quantification of brain and
thalamic volumes as well as T2-lesion-volume and number
using a centralised automatic processing pipeline
(Biometrica MS®, jung diagnostics GmbH). Percentage
brain volume change is computed when follow-up scans are
available. The value of standardized MRI analysis and the
impact on patient assessment, including potential changes
in Lublin classification, is evaluated.

Results: Latest interim analysis data (n=650) show that
already one stand-alone standardized MRI scan can provide
insights on disease activity and progression. Moreover,
physicians stated that already one stand-alone MRI
suggested a change in MS treatment for about 40% of their
patients with suspected SPMS.

Conclusion: MAGNON interim results indicate that
quantification of lesion volume as well as brain and thalamic
atrophy on routine MRI may facilitate the individual
assessment of disease activity and progression according to
the Lublin criteria and thus enhance individualized patient
care.

Disclosure: This data collection is funded by Novartis
Pharma GmbH, Germany.
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OPR-140

Exploring in vivo multiple sclerosis brain
microstructural damage through T1w/
T2w-ratio: a multicenter study

M. Margoni %, E. Pagani %, A. Meani %, L. Storelli &,

S. Mesaros 2, J. Drulovic 2, E. Barkhof 3, H. Vrenken 3,

A. Gallo 4, A. Bisecco 4, D. Pareto 5, J. Sastre-Garriga 6,

O. Ciccarelli 7, M. Yiannakas 7, J. Palace 8, P. Preziosa 1,

M. Rocca %, M. Filippi °

I Neuroimaging Research Unit, Division of Neuroscience,
IRCCS San Raffaele Scientific Institute, Milan, Italy, > Clinic
of Neurology, Faculty of Medicine, University of Belgrade,
Belgrade, Serbia, 3 Radiology and Nuclear Medicine, and
MS Center Amsterdam, Amsterdam Neuroscience,
Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam,
The Netherlands, ¥ Department of Advanced Medical and
Surgical Sciences, and 3T MRI-Center, University of
Campania “Luigi Vanvitelli ", Naples, Italy, 5 Section of
Neuroradiology, Department of Radiology, Hospital
Universitari Vall d’Hebron, Barcelona, Spain, ® Department
of Neurology/Neuroimmunology, Multiple Sclerosis Centre of
Catalonia, Hospital Universitari Vall d’Hebron, Barcelona,
Spain, 7” NMR Research Unit, Queen Square MS Centre,
Department of Neuroinflammation, UCL Queen Square
Institute of Neurology, London, United Kingdom, $ Nuffield
Department of Clinical Neurosciences, University of Oxford,
Oxford, United Kingdom, * Neuroimaging Research Unit,
Division of Neuroscience, and Neurology Unit, IRCCS San
Raffaele Scientific Institute, and Vita-Salute San Raffaele
University, Milan, Italy

Background and aims: The T1-weighted (w)/T2w-ratio
may be clinically feasible to investigate microstructural
damage in multiple sclerosis (MS). The aims of this study
were to evaluate white matter (WM) and gray matter (GM)
T1w/T2w-ratio in healthy controls (HC) and MS patients,
and its association with clinical disability.

Methods: In this cross-sectional study, 270 HC and 434 MS
patients were retrospectively selected from seven European
sites. T1w/T2w-ratio was obtained from brain T2w and
T1lw scans after intensity calibration using eyes and
temporal muscle.

Results: In HC, T1w/T2w-ratio increased until 50-60 years
in WM and GM. Compared to HC, T1w/T2w-ratio was
significantly lower in lesions of all phenotypes, and in
normal-appearing (NA) WM and cortex of relapsing-
remitting (RR) and secondary progressive (SP) MS
(p<0.026), but it was significantly higher in the striatum and
pallidum of RR, SP and primary progressive (PP) MS
(p<0.04). In relapse-onset MS, Tlw/T2w-ratio was
significantly lower in lesions and NAWM already at
Expanded Disability Status Scale [EDSS]<3.0 and in the
cortex only for EDSS>3.0 (p<0.02). Conversely, T1w/T2w-
ratio was significantly higher in the striatum and pallidum
for EDSS>4.0 (p<0.005). In PPMS, striatum and pallidum
showed significantly higher T1lw/T2w-ratio beyond
EDSS=6.0 (p<0.001). In MS, longer disease duration,
higher EDSS, higher brain lesional volume, and lower
normalized brain volume were associated with lower
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lesional and cortical T1w/T2w-ratio and a higher T1w/T2w-
ratio in the striatum and pallidum (B from -1.17 to 0.29,
p<0.04).

Conclusion: T1lw/T2we-ratio is a clinically relevant marker
sensitive to demyelination, neurodegeneration, and iron
accumulation occurring in the different MS phases.
Disclosure: MM is supported by a MAGNIMS/ECTRIMS
research fellowship. FB is supported by the NIHR
biomedical research centre at UCLH. This work is partially
supported by the Ministry of Education and Science,
Republic of Serbia (project 175031).

OPR-141

CYBA genotypes may influence disease
severity and recovery in patients with
Guillain Barré syndrome

A. Tornell 2%, N. Lagerstrom 2°, N. Mossberg 3, R. Kiffin £,
O. Andresen 2, M. Axelsson 2, K. Hellstrand %, A. Martner !
I Sahlgrenska Center for Cancer Research, Department of
Infectious Diseases, Institute of Biomedicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden,

2 Department of Clinical Neuroscience, Institute of
Neuroscience and Physiology, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden, 3 GHP
Neuro Center, Calanderska Hospital, Gothenburg, Sweden,

* contributed equally to this paper

Background and aims: The NOX2 enzyme expressed by
myeloid cells, including inflammatory M1 macrophages,
generates potentially neurotoxic reactive oxygen species
(ROS). Single nucleotide polymorphisms (SNP) within the
gene encoding the functional NOX2 subunit CYBA impact
on the magnitude of NOX2-derived ROS formation from
myeloid cells. We have recently reported that genetic
variation at CYBA influences disease severity and time to
progression among patients with multiple sclerosis (Tornell
et al., Eur J Neurol, in press 2022). In this retrospective
study, we determined the potential impact of variants of
CYBA SNPs (rs1049254 and rs4673) for severity and
recovery time among patients with Guillain-Barré syndrome
(GBS).

Methods: 100 patients with GBS were followed for median
15 (range 0.5-86) months with clinical parameters
sequentially recorded. 31% of the patients were female, and
the median age at diagnosis was 52 years (range 17-85).
DNA was isolated from serum samples for genotyping at
rs1049254 and rs4673 using the TagMan SNP genotyping
kit.

Results: CYBA alleles linked to reduced NOX2-derived
ROS formation, i.e. rs1049254/G and rs4673/A, were
associated with reduced likelihood of requirement of
assisted ventilation (p=0.01, Fisher’s exact test, Figure 1A).
Additionally, a higher frequency of low-ROS alleles was
associated with shorter time to independent walking
(p<0.001, log-rank test, Figure 1B).

Figure 1: Patients Patients with Guillain Barré syndrome carrying 3-4
low-ROS alleles rs1049254/G and rs4673/A experienced reduced
likelihood of requirement of assisted ventilation (A) and a shorter time
to independent walking (B).

Conclusion: These results implicate NOX2-derived ROS in
GBS pathophysiology and suggest that patients carrying
low-ROS CYBA alleles show favorable outcomes in terms
of disease severity and in the phase of recovery.
Disclosure: None of the authors report conflicting interests.
The study was supported by Swedish State via the ALF
agreement (grant no. ALFGBG-724881) and the
Sahlgrenska Academy at University of Gothenburg.
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IPSC-derived mural cells to model the
effects of hyperglicemia on the
neurovascular unit

E. Abati %, G. Rocha 2, H. Sleven 2, Z. Cader 2

I Department of Pathophysiology and Transplantation
(DEPT), University of Milan, Milan, Italy , > Nuffield
Department of Clinical Neurosciences, University of Oxford,
John Radcliffe Hospital, Oxford OX3 9DU, United Kingdom

Background and aims: The neurovascular unit (NVU) is
a functional domain that constitutes the blood-brain barrier
and contributes to a variety of trophic and signaling
functions. Recent studies have highlighted a potential role
of non-neuronal NVVU constituents, such as mural cells, in
the development of cognitive impairment. Moreover, a link
between vascular risk factors for cognitive impairment,
namely type 2 diabetes, and neurovascular dysfunction has
been established. The aims of this project are to establish
an in vitro model of mural cells (pericytes and vascular
smooth muscle cells (VSMCs)) derived from induced
pluripotent stem cells (iPSCs) and to assess the effects of
changes in glucose homeostasis on mural cells’ functionality.

Methods: We used a two-step protocol to differentiate
neural crest cells and then mural cells from iPSCs. We also
assessed cell contractility in response to endothelin-1, a
potent vasoconstrictor, under basal conditions and following
hyperglycaemic (25 mM), normoglycaemic (5.5 mM) and
hypoglycaemic (0 mM) conditioning for 24 hours.
Results: We managed to obtain a mixed population of
mural cells, although it was not possible to differentiate two
distinct populations of pericytes and VSMCs. The cells
were indeed able to contract in reaction to an endothelial
vasoconstrictor stimulus. Contractile response seemed to be
better after normoglycaemic conditioning compared to
hypo- and hyperglycaemic one.

Conclusion: Further studies are needed in order to better
characterize differences between pericytes and VSMCs that
could be translated in more efficient differentiation
protocols. Nevertheless, our preliminary results seem to
confirm a potential relationship between impairment in
glucose homeostasis and mural cells dysfunction.
Disclosure: The authors have nothing to disclose.
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The Renin-Angiotensin-Aldosterone-
System modulates astrocytes and their
crosstalk with microglia and neurons

D. Olschewski , E Lange %, C. Kulka %, N. Nazarzadeh %,
S. Blaschke 1, J. Abraham 3, R. Merkel 3, B. Hoffmann 3,
G. Fink 1, G. Fink 2, M. Schroeter !, M. Schroeter 2,

M. Rueger !, M. Rueger 2, S. Vay !

! Department of Neurology, University of Cologne, Faculty
of Medicine and University Hospital Cologne, Cologne,
Germany, > Cognitive Neuroscience, Institute of
Neuroscience and Medicine (INM-3), Research Centre
Juelich, Juelich, Germany, 3 Department of Mechanobiology,
Institute of Biological Information Processing (IBI-2),
Research Centre Juelich, Juelich, Germany.

Background and aims: Astrocytes are the most abundant
central nervous system (CNS) cell type and are
fundamentally involved in homeostasis, neuroprotection,
and synaptic plasticity. The renin-angiotensin-aldosterone
system regulates arterial blood pressure through endothelial
cells and perivascular musculature. Moreover, astrocytes
express angiotensin Il type 1 and 2 receptors. However,
their role in astrocytic function has not yet been elucidated.
We hypothesized that the angiotensin Il receptors impact
astrocyte function as revealed in an in vitro system
mimicking cerebral ischemia.

Methods: Astrocytes were exposed to telmisartan or
PD123319 (angiotensin 1l type 1 and 2 receptor-blockers)
under normal conditions (control) or deprivation from
oxygen and glucose (OGD). Conditioned medium (CM) of
astrocytes was harvested to elucidate astrocyte-mediated
indirect effects on microglia and cortical neurons.

Results: Telmisartan increased the survival of astrocytes
during acute and prolonged ischemic conditions in vitro
without affecting their proliferation rate or disturbing their
expression of S100A10, a marker of activation. PD123319
resulted in both increased expression of S100A10 and
proliferation rate. The CM of telmisartan-stimulated
astrocytes reduced the expression of pro-inflammatory
mediators in microglia, while PD123319-stimulated
astrocytes increased the expression of pro-inflammatory
markers in microglia with simultaneous reduction of anti-
inflammatory markers. Increased neuronal activity was
observed after treatment of neurons with CM of telmisartan-
as well as PD123319-stimulated astrocytes.

Conclusion: Data show that angiotensin Il receptors have
functional relevance for astrocytes and modulate both
astrocytes’ phenotype and functionality. The effects of
modulation of angiotensin Il receptors on astrocytes might
potentially serve as a therapeutic target in human stroke.
Disclosure: The authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.
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OPR-144

Electrocorticographic band changes
during infarct progression and spreading
depolarizations in gyrencephalic brain

R. Diaz Peregrino !, M. Kentar %, C. Trenado Colin 2,

R. Sdnchez Porras 3, J. Woitzik 3, E. Santos Marcial 3

! Department of Neurosurgery. Heidelberg University
Hospital, Heidelberg, Germany, ? Institute of Clinical
Neuroscience and Medical Psychology, Heinrich Heine
University, Diisseldorf, Germany, 3 Department of
Neurosurgery. Oldenburg University, Oldenburg, Germany

Background and aims: Characterization of temporal and
anatomical electrocorticographic changes occurring after a
Middle Cerebral Artery occlusion (MCAO), including those
caused by Spreading Depolarizations (SDs) as outcome
biomarkers.

Methods: The left medial cerebral arteries were clipped in
six Landrace swine. Five electrodes were placed bilaterally
over the parietal and frontal cortex corresponding to the
irrigation territory of the MCA and the Anterior Cerebral
Artery (ACA). Five-minute ECoG signal segments were
obtained before, 0, 4, 8, and 12 hours after the artery
occlusion, and before, during, and after the negative DC
shift of SDs. The power spectrum of signals was
decomposed into the delta, theta, alpha, beta, and gamma
bands.

Figure 1. Placement of the electrodes and signal gathering

Results: After the artery clipping, channels located near to
the MCAo0 (nMCAO) registered permanent power drop in
all the frequencies. Channels far from the MCAo (fMCAO),
coinciding with the penumbra, exhibited constant shrinkage
of fast waves mainly alpha, and progressive decline in delta
and theta. After 8 hours, the ACA channel recorded power
decay in all the frequencies except gamma. During the DC
shift, all brain oscillations were abated at MCA and ACA
channels. Delta, theta, and alpha remained collapsed in the
fMCAo channels, whereas no power reductions were
observed in the ACA channel after the DC shift.

Figure 2. Frequency power in the left and right channels after the
middle cerebral artery occlusion (MCAO0)

Figure 3. Frequency power in the left channels during and after the DC
shift of the SDs

Conclusion: ECoG can identify the penumbra zone and
monitor infarct progression. Secondary brain injury was
observed in the irrigation territory of ACA after 8 hours of
blood constraints at MCA. SDs generate drastic frequency
disturbances regardless of the cortical location, causing
sequelae at the presumable salvable brain tissue.
Disclosure: Nothing to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



OPR-145

Thrombo-CARE - histological and
immunohistochemical analysis of clots to
differentiate stroke etiology

D. Schwarzenhofer !, T. Von Oertzen 1, S. Weis 2,

M. Sonnberger 3, H. Wagner 4, H. Philipp 4, B. Grubauer 4,
J. Wagner !

! Department of Neurology ! Neuromed Campus Kepler
University Hospital, Linz, Austria, °> Department of
Neuropathology Neuromed Campus Kepler University
Hospital, Linz, Austria, > Department of Neuroradiology
Neuromed Campus Kepler University Hospital, Linz,
Austria, * Kompetenzzentrum fiir Klinische Studien (KKS
Linz) am Zentrum fiir Klinische Forschung (ZKF), Linz,
Austria

Background and aims: Despite extensive diagnostic
efforts, etiology of stroke remains unclear in about 20% of
patients. The establishment of mechanical thrombectomy
offers the possibility to enhance etiological determination
by histological and immunohistochemical analysis of
retrieved thrombotic material.

Methods: Clots from 200 consecutive patients undergoing
mechanical thrombectomy in a neurovascular center were
investigated by Hematoxylin and Eosin, CD3 and CD45
staining. Semiquantitative and computer-based automatic
image analysis defined histological composition and
relative fractions of immune stained areas. Results were
initially correlated with strokes of known etiology.
Subsequently, thrombi of unknown source were
characterized with regard to their (immuno-)histological
profile attempting etiological classification.

Results: 198 samples were accessible for analysis. Mixed
histology appeared in 123 (62%), thrombocyte/fibrin-rich in
45 (23%) and erythrocyte-rich histology in 18 (9%) patients.
Etiology was classified as cardio-embolic in 87 (44%),
arterio-embolic in 37 (19%) and undetermined in 26 (13%)
patients. 20 patients with cardio-embolic stroke had
thrombocyte/fibrin-rich clots, five patients with arterio-
embolic stroke. eight patients with arterio-embolic stroke
had erythrocyte-rich clots, one patient with cardio-embolic
stroke. Associations between histology and etiological
groups were significant (p=0.0061). Associations between
immune staining and all etiological groups were not
significant. Clots from embolic strokes of undetermined
source (ESUS) presented similar histological features as
cardio-embolic ones.

Conclusion: Erythrocyte-rich thrombi were significantly
associated with arterio-embolic stroke, thrombocyte/fibrin-
rich thrombi with cardio-embolic stroke. Many patients
with ESUS shared similar histological clot features as
cardio-embolic strokes. Patients with ESUS and
thrombocyte/fibrin-rich clots especially require long-term
cardiac rhythm monitoring and may benefit from oral
anticoagulation.

Disclosure: Nothing to disclose.

Oral Presentations 160

OPR-146

Distribution of five clinically important
neuroglial proteins in the human brain

K. Sjolin 1, K. Kultima 2, A. Larsson 2, E. Freyhult 3,

C. Zjukovskaja 1, K. Alkass 4, J. Burman !

! Department of Medical Sciences, Neurology, Uppsala
University Hospital, Uppsala, Sweden, ?> Department of
Medical Sciences, Clinical Chemistry, Uppsala University
Hospital, Uppsala, Sweden, > Department of Cell and
Molecular Biology, Uppsala University, Uppsala, Sweden,
4 Forensic Medicine Laboratory, Department of Oncology-
Pathology, Karolinska Institute, Stockholm, Sweden

Background and aims: Glial fibrillary acidic protein
(GFAP), myelin basic protein (MBP), neurofilament light
chain (NFL), Tau and ubiquitin carboxy-terminal hydrolase
L1 (UCHLZ1) are five neuroglial proteins that are used as
biomarkers of tissue damage in the nervous system. There
is incomplete knowledge of their quantitative distribution in
the CNS, limiting the interpretability of circulating levels of
these proteins. The aim with this study was to quantitate the
concentration of GFAP, MBP, NFL, Tau and UCHLL1 in
different anatomical regions in the CNS, thereby creating a
map of how these proteins are distributed in the in the
human brain and spinal cord.

Methods: Tissue homogenates from 17 selected anatomical
regions in the CNS, from ten deceased donors were analysed
with ELISA for each protein of interest. When appropriate,
the protein concentrations were adjusted for post-mortem
interval.

Results: The concentration of GFAP, MBP, NFL, Tau and
UCHL1 varied substantially between different CNS regions.
The concentration of MBP were tenfold higher in white
matter compared with cerebral cortex, whereas Tau showed
an inverse pattern. GFAP, NFL and Tau displayed an
anteroposterior gradient in cerebral white matter. The
cerebellum had relatively low concentrations of all the
investigated proteins.

Figure 1 A-C. (A) axial cranial, (B) axial caudal, and (C) sagittal
sections of the CNS. The bar below every section shows the colour
gradient used between the minimum and maximum value for each
neuroglial protein. Darker colour represents higher values.
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Conclusion: This study investigated the tissue content of
GFAP, MBP, NFL, Tau and UCHL. in different anatomical
CNS regions, and the results show a substantial variation
between CNS regions and investigated proteins. This
information can be used as a reference when interpreting
circulating levels of these proteins in relation to localisation
and extent of a CNS damaging disease.

Disclosure: The authours reports no competing interests.
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Circulating endothelial progenitor cells
(cEPC) as a putative predictive cellular
biomarker in Moyamoya arteriopathy

G. Pollaci, G. Gorla, T. Carrozzini, A. Potenza,

S. Nava, I. Canavero, L. Gatti, A. Bersano
Neurology IX Unit, UCV, Fondazione IRCCS Istituto
Neurologico Carlo Besta, Milan, Italy

Background and aims: Moyamoya arteriopathy (MA) is a
rare cerebrovascular disorder characterized by ischemic/
hemorrhagic strokes. The pathophysiology is unknown.
Circulating endothelial progenitor cells (cEPC) have been
hypothesized to contribute to vascular remodeling of MA.
Our aim is to evaluate if % cEPC could be used as a cellular
prognostic or predictive biomarker in MA patients.
Methods: 75 MA patients of GEN-O-MA project, 34
healthy donors (HD) and 20 subjects with unrelated diseases
(ACVD) were recruited. Clinical data and peripheral blood
samples were collected. Percentage of cEPC ((cEPC/(ul))/
(WBC/(ul)) x 100), defined as CD45dimCD133+CD34+,
was measured by FACS.

Results: Our previous comparison did not show
significative differences of % cEPC in peripheral blood of
MA, HD and ACVD. Nevertheless, the selection of a patient
subgroup (Caucasian, adults, with a pre-surgical sampling)
resulted in a substantial decrease of % cEPC in MA as
compared to HD. Here, such an evidence became more
significant as far as the size of MA subgroup raised.
Pediatric patients instead exhibited an increase in % cEPC
as compared to age/sex matched HD. Moreover, an analysis
was performed to correlate % cEPC value to clinical
features, prognosis and disease severity within the MA
group.

Conclusion: Our findings suggest that % cEPC value could
be a promising “circulating cellular biomarker” for a better
patient stratification in MA. The validation of these results
on a larger population could provide a new reliable
biological marker in support to neuroimaging data, to date
the only available prognostic tool for MA patient
management.

Disclosure: Nothing to disclose.
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Repeat expansion size predicts age of
onset in RFC1 CANVAS and disease
spectrum
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Background and aims: Biallelic repeat expansions in
RFC1 have been identified as the cause of cerebellar ataxia,
neuropathy, vestibular areflexia syndrome (CANVAS).
Based on the first descriptions, RFC1 disease has variable
phenotype, onset and progression, however the factors
underlying this heterogeneity are still largely unknown.
Methods: We investigated the effect of the repeat expansion
size on age at onset, clinical phenotype and disease course in
a multicenter cohort of 316 patients with biallelic AAGGG
RFCL1 repeat expansions confirmed by Southern Blotting.
Furthermore, we assessed the stability of the repeat during
intergenerational transmission in 19 families.

Results: Median age at onset of imbalance was 55 years and
median disease duration at last follow-up was 10 years. At last
examination, 45% of patients showed a full-blown CANVAS,
16% isolated sensory neuropathy and 39% neuropathy with
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cerebellar or vestibular involvement. RFC1 expansion ranged
from 249 to 3,885 repeats. An inverse correlation, which was
stronger for the smaller allele, was observed between the
repeat size and age at neurological onset. A larger expansion
was also predictive of a more complex phenotype and a faster
progression to disabling manifestations. RFC1 expansion
appeared stable during parental transmission, with no or
minimal variation in most cases.

Distribution of the size of the AAGGG repeat expansions in our cohort.

Correlation between the size of the minor RFC1 allele and age of onset,
age at onset of unsteadiness and age at onset of cerebellar symptoms.

Relationship between the repeat length in probands and first-degree
relatives.

Conclusion: RFC1 disorder shows heterogenous clinical
presentation and disease course. A smaller expansion has a
favorable prognostic role and is associated with later disease
onset, later appearance of cerebellar symptoms and delayed
need for walking aids. Southern blotting is recommended
after PCR screening in all RFC1 positive cases to better
inform patients on their prognosis.

Disclosure: EAN Research Fellowship 2021
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Brain metabolic profile and longitudinal
changes in the presymptomatic phase of
GRN-associated frontotemporal dementia
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Background and aims: Progranulin gene (GRN) mutations
are among the main genetic causes of frontotemporal
dementia (FTD). Previous biomarker-based studies shed
light on pathophysiological changes occurring during the
presymptomatic phase. FDG-PET may be useful to capture
early signs of brain dysfunction, before structural changes;
however, there is a lack of longitudinal investigations
assessing brain metabolic changes in GRN-associated FTD.
This study aimed at characterizing the dynamic profile of
brain hypometabolism in presymptomatic GRN carriers and
its position in preclinical pathochronology.

Methods: This prospective study analysed 27
preysmptomatic GRN carriers and 31 demographically
comparable non-carriers issued from the Predict-PGRN
study (NCT04014673). Participants were evaluated over 5
years with cognitive/behavioral assessments, plasma
neurofilament measurements, brain MRI and FDG-PET
imaging. PET data were analysed with voxel-wise
comparisons, metabolic percent annual changes maps (PET-
PAC) and region of interest-based approach.

Results: The median age at inclusion was 42 years, >15
years before expected disease onset. Since their inclusion,
carriers displayed significant hypometabolism involving
superior and middle temporal gyri, in absence of cortical

atrophy or any cognitive changes. During follow-up
accelerated metabolic decline (up to 20%/year) occurred in
the lateral temporal region, as well as in temporal pole and
superior occipital gyrus. Metabolic changes in temporal
cortex were associated with increase in neurofilaments.

Figure 1: Cross-sectional voxel-wise analysis of brain glucose
metabolism in presymptomatic GRN carriers compared to controls at
baseline, showing a cluster of hypometabolism in the left middle
temporal gyrus (p<0.001, uncorrected).

Figure 2: Longitudinal decrease of glucose metabolism in carriers
during the 5-year follow-up, peaking in right superior/middle temporal
lobe, from pairwise voxel-based t-tests (A) and PET-PAC maps (B)
(p<0.001, FDR cluster-level corrected).

Conclusion: Brain metabolic changes are present since the
earliest phases of GRN disease. They highlight the lateral
temporal lobe as hub of lesional accumulation, heralding
subsequent spreading and neurodegeneration. Their
annualised change rates may serve as valuable biomarkers
to assess the efficacy of therapeutic trials in presymptomatic
carriers.

Disclosure: The research leading to these results was partially
funded by “Investissements d’avenir” ANR-11-INBS-0011
and the Programme Hospitalier de Recherche Clinique
(PHRC) Predict-PGRN (to ILB, promotion by AP-HP).
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Background and aims: Little is known about the genetics
of rare paediatric neurological disorders (RPND) in Central
Asia and Transcaucasia (CAT). Additionally, ethnic groups
from CAT are largely underrepresented in reference
population genetic databases. Here, we report the results of
proband and trio research whole-exome sequencing (WES)
in 444 families with RPND from five CAT countries.
Methods: In 2018 the “University College London (UCL)-
Central Asia-Transcaucasia disease diversity project” was
initiated, and hitherto, ~2,000 families with RPND from
CAT have been recruited. To date, proband or trio research
WES data is available from 444 families. WES, variant
filtering, dynamic re-analysis of WES data, and variant
confirmation/segregation analysis by Sanger sequencing
were performed at UCL as previously described (PMID:
29343805).

Results: Almost half of the cohort (47%) were probands
from consanguineous unions mostly originating from
Azerbaijan and Tajikistan (Figure 1). Families with multiple
affected members made of 14% of the cohort. A mean age
of the probands at the time of recruitment was 8.7+£7.5
years. Clinical phenotypes were classified into 5 diagnostic
categories (Table 1). Trio WES was performed on 36% of

Oral Presentations 164

families while proband WES was done in 64%. Overall 179
families (40%) received a molecular diagnosis with
causative variants identified in known disease-associated
genes (Figure 1, Table 1). Firm novel genes were found in
2% and putative candidate genes were identified in 8% of
the families (Table 2). Several actionable genes improved
clinical management.

Conclusion: This is the first large-scale research WES
study in RPND in CAT. The study showed a good diagnostic
rate.

Disclosure: Authors have no disclosures.
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Long-term clinical benefit of idebenone in
LHON: Results from the prospective,
natural history-controlled LEROS study
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University Hospital of the Ludwig-Maximilians-University,
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Italy, 3 IRCCS Istituto di Scienze Neurologiche di Bologna,
Bologna, Italy,  Moorfields Eye Hospital, London, United
Kingdom

Background and aims: Idebenone is approved in Europe
for treating Leber’s hereditary optic neuropathy (LHON) —
a rare mitochondrial disorder resulting in vision loss.
Controlled data detailing long-term treatment is sparse.
Methods: Patients with LHON onset <5 years prior were
enrolled and stratified by time since onset: subacute/
dynamic (<1 year) and chronic (>1 year). The primary
outcome measure was clinically relevant benefit
(CRB=clinically relevant recovery and/or stabilisation of
visual acuity [VA]) from baseline after 12 months of
treatment. Data from 181 patients treated up to 24 months
were compared to an external natural history (NH) cohort
(372 patients), matched by time since disease onset.
Results: The primary endpoint was met (42.3% CRB in
treated subacute/dynamic eyes at 12 months [60/142] vs
20.7% [40/193] in matched NH cohort eyes [p=0.0020]);
this difference was maintained after 24 months (52.9%
[64/121] vs 36.0% [27/75] [p=0.0297]). A similar result was
observed in chronic patients at 12 months (50.3% [72/143]
vs 38.6% [59/153] [p=0.0087]). In subacute/dynamic eyes,
CRB was largely driven by stabilisation of VA at 12 months
(64.5% [20/31] vs 22.5% [9/40] [p=0.0005]), while in
chronic eyes by recovery of VA (32.9% [47/143] vs 19.6%
[30/153] [p=0.0034]).

Conclusion: In LEROS, long-term treatment with
idebenone resulted in prolonged clinical benefit in patients
with LHON. This benefit was largely driven by preventing
significant VA loss in the subacute/dynamic phase, and by
VA recovery in the chronic phase.

Disclosure: TK has received research support and personal
fees from Santhera Pharmaceuticals and Chiesi GmbH. LT
and XL are employees of Chiesi Farmaceutici S.p.A.LEROS
was funded by Santhera Pharmaceuticals. TK, VC, PYWM:
Research support and/or compensation from Santhera
Pharmaceuticals, Chiesi GmbH and GenSight Biologics.
LT, XL: Employees of Chiesi Farmaceutici S.p.A.
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Background and aims: To investigate clinical, laboratory
and instrumental characteristics of chimeric antigen
receptor (CAR) T-cells therapy-related neurotoxicity.
Methods: In this prospective, monocentric study,
consecutive patients affected by refractory B-cell non-
Hodgkin lymphoma were included. Patients were
comprehensively screened (neurological examination,
EEG, bDbrain MRI, nerve conduction study,
neuropsychological evaluation) before infusion. From the
day of CAR T-cells infusion, patients underwent serial
examinations to monitor development of neurotoxicity
(Figure 1).

Figure 1: Neurological assessment protocol comprehensive of
screening, toxicity monitoring and follow-up.

Results: Of 103 consecutive patients candidate to receive
anti-CD19 CAR T-cells infusion, 45% (n=46) were treated
and included in the study (Figure 2). Median age at infusion
was 56.5 years and 13 patients (28%) were females.
Seventeen patients (37%) developed neurotoxicity
characterized by encephalopathy frequently associated with
language disturbances (65%) and frontal lobe dysfunction
(65%). A predominant frontal lobe involvement was also
supported by ancillary tests (EEG, neuropsychological

Oral Presentations 166

evaluation and brain FGD-PET). Median time at onset and
duration were five and eight days, respectively. EEG
abnormalities at baseline represented a negative prognostic
factor (OR=10.027; CI=1.509-66.628; p=0.017). Notably,
CRS was invariably present prior to or concomitant with
neurotoxicity, and all patients who exhibited severe CRS
developed neurotoxicity. A strong correlation between CRS
and neurotoxicity was observed in all clinical and laboratory
explored parameters (Figure 3). Fourteen patients had
complete neurological resolution, whereas three patients
died secondary to systemic complications, of whom only
one with neurotoxicity (fulminant cerebral oedema).

Figure 2: Eligibility flow chart of patients with B-cell lymphoma who
received CAR T-cell therapy.

Figure 3: Serum level of CRP, IL-6, IL-8, IL-10, ferritin and D-dimer
during the first two-weeks from CAR T-cells infusion in ICANS
patients (blue boxes) and patient who did not develop neurotoxicity
(green boxes).

Conclusion: Neurotoxicity related to CAR T-cell therapy
exhibits a distinctive clinical and investigative signature,
namely frontal predominant encephalopathy, and is strictly
related to CRS, arguably involving cytokine-mediated
neuroinflammatory mechanisms.
Disclosure: Nothing to disclose.
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Neratinib for treatment of leptomeningeal
metastases from HER2-positive breast
cancer in extended access program
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Background and aims: The aim of the study was to
evaluate the activity of neratinib in leptomeningeal
metastases (LM) from HER2-positive breast cancer (BC)
after the failure of multiple treatments.

Methods: Adult patients with a newly diagnosed LM
(LANO criteria) from HER2-positive BC with KPS >60
were included. Coexistence of BM that have or not received
radiotherapy and previous antineoplastic drugs for systemic
disease were allowed, with the exclusion of lapatinib.
Primary endpoint was the overall survival (OS). Secondary
endpoints were progression-free survival (PFS),
neurological benefit, radiological response, and tolerability.
Results: Nine patients have been enrolled with a median
age of 44 years, and a median KPS of 80. Median time since
LM onset from the diagnosis of primary BC was 42 months,
after a median number of adjuvant treatments before LM of
3. Three patients developed LM alone, and other 6 had LM
associated with BM. Six-months and 1-year OS were 66.7%
and 22.3%, respectively, with a median OS of 8 months
(95%CI 3-13*). Median PFS was 3.5 months (95%CI 2-6)
after the start of treatment. A neurological improvement was
reported in 2/9 patients (22.2%), while in other 4/9 patients
(44.5%) was achieved a neurological stabilization lasting
for a median time of 5 months (95%CI 2-19). The best
radiological response was a stable disease in 5/9 patients
(55.6%). A CSF clearance was observed in 1 patient
(11.1%). Two patients (22.2%) had mild diarrhea correlated
with neratinib.

Conclusion: Neratinib might be a safe and effective
treatment in LM from heavily pretreated HER2-positive BC
Disclosure: The Authors declare that have no conflict of
interest.
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Background and aims: Anti-CD19 CAR T-cell therapy has
transformed the standart of care for patients with relapsed
and refractory hematologic malignancies, but is frequently
associated with acute neurotoxicity. Yet, long-term
neurological safety is still unknown.

Methods: We here report a long-term, prospective, follow-
up study of an adult patient population with aggressive
B-cell lymphoma, treated with CAR — T cell therapy in our
center between October 2018 and August 2019 All patients
underwent neurological examination, neuropsychological
assessment, cerebral MRI and completed self-administrated
questionnaires, both at baseline and two-years after CAR
T-cells infusions.

Results: 52 patients were included, 33 had tumour
progression or died, leaving 19 disease-free patients for
long-term evaluation (at 2 years). None of these patients
developed new neurological deficits or MRI changes when
compared to baseline. Cognitive performances showed no
difference before and two years later after for all evaluated
patients, including in patients who had developed acute
neurotoxicity after CAR T-cells. In self-questionnaire
assessments, anxiety and depression complaints
significantly (?) improved at two years when compared to
baseline.

Brain MRI: T2* weighted images of patient with multiple micro bleeds
at baseline (A) and at two years (B) after CAR T-cell treatment.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 46-168



Conclusion: This study suggests a long-term neurological
safety for CAR-T cell therapy as neither neurocognitive
disorders, nor neurologic impairments, nor modifications of
cerebral imaging were observed two years after CAR T-cell
infusions.

Disclosure: Nothing to disclose.
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Background and aims: Temozolomide (TMZ) is generally
well-tolerated in patients treated for glioblastoma; a
malignant primary brain tumor with poor prognosis. Still,
16% of the patients develop severe myelotoxicity during
standard first line treatment. In this study, we evaluate risk
factors for severe myelotoxicity and prognosis of toxicity-
dictated treatment adjustments.

Methods: Retrospective cohort study of patients treated
with standard treatment between 2000-2021; 359 patients
with glioblastoma were included. We identified risk factors
for myelotoxicity by logistic regression, determined
decrease in thrombocytes to identify patients at risk for
severe thrombocytopenia during chemoradiation with ROC
analysis and used Kaplan- Meier analysis for survival
analyses.

Results: Females (OR 12,807; [95% CI: 5,488-29,884])
and patients >50 years (OR 3,473 [1,373-8,785]) were at
risk for severe myelotoxicity. Females were more at risk for
severe thrombocytopenia (OR 9,667 [4,164-22,442])
compared to men. A decrease in thrombocyte counts of
>31.22% identified patients who developed severe
thrombocytopenia with a sensitivity of 100% and specificity
0f' 80.5% (AUC 0.952 [0.910-0.994]). The median survival
of patients discontinuing adjuvant treatment was reduced
compared to patients who received 6 courses TMZ with or
without dose reduction (14 vs 21 months; p=0.004).
Conclusion: Females and patients >50 years were at risk
for myelotoxicity. Patients with a decrease in thrombocytes
of >31.22% during chemoradiation were at risk for severe
thrombocytopenia. Discontinuation of adjuvant TMZ
treatment negatively impacted prognosis, dose reductions
during the adjuvant phase did not affect survival in patients
with glioblastoma.

Disclosure: Nothing to disclose.
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Sleep quality of myasthenia gravis
patients during the coronavirus
disease-19 pandemic

A. Stojanov
Clinic of neurology, University Clinical Center of Nis, Nis,
Serbia

Background and aims: The coronavirus disease 2019
(COVID-19) is the largest pandemic of our times. Sleep
disturbances are underestimated symptoms in myasthenia
gravis (MG) patients because the main focus is on other
neurological complaints. The aim was to assess the self-
perceived quality of sleep (QoS) in patients with MG,
during the coronavirus disease-2019 outbreak.

Methods: The study included 57 patients with MG and 68
healthy control (HC) subjects. We collected socio-
demographic and clinical data, and also used the following
questionnaires: Pittsburgh sleep quality index (PSQI), a
revised 15-item Myasthenia Gravis Quality of Life
Questionnaire (MGQOL15r), Hamilton scales for the
assessment of anxiety (HAM-A) and depression (HAMD).
The actual severity of the clinical manifestation was
estimated using MG activities of daily life (MGADL). We
assessed patients in April 2020 and April and May 2021,
using the same questionnaires.

Results: Patients with MG had higher scores on PSQI than
HC on booth time points (p<0.01). Patients with higher
scores on MGQOL15r, HAM-A, and HAM-D scales had
higher scores on PSQI (p<0.01). Patients with higher scores
on MGADL (p<0.01), females, and unemployed patients
had higher scores on PSQI (p<0.05). We noticed a
statistically significant difference between the results at
these two-time points in PSQI scores (p<0.05), which was
better one year later. Higher scores on MGADL were an
independent predictor of the worse PSQI scores.
Conclusion: Lower levels of QoS correlate with worse life
quality, some clinical and socio-demographic variables in
MG patients, especially with higher disease severity.
Disclosure: Tha authors have nothing to disclose.
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Neurological complications of COVID-19
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Background and aims: Although previous studies have
already described the neurological complications of SARS-
CoV-2 infection and its prognostic relevance, uncertainty
remains among epidemiological differences through
different waves of the pandemic. We aim to describe the
spectrum of neurological manifestations in hospitalized
patients with SARS-CoV-2 infection in our hospital, and to
assess for potential differences between the first (from
March to August, 2020) and successive waves of the
pandemic.

Methods: Retrospective, single-centre cohort study
including all patients hospitalized due to SARS-CoV-2
infection who required assessment by a neurologist for the
presence of new-onset neurological symptoms during the
first year of the pandemic (March 2020 to March 2021). We
analysed for epidemiological, clinical, paraclinical,
treatment and outcome differences between the first and
successive waves.

Results: Of 5525 patients hospitalized with SARS-CoV-2
infection, 128 (2.3%) met the inclusion criteria (60.2%
men, mean age 68.5£13.3 years-old). The most common
diagnosis was ischemic stroke (29.7%), followed by
COVID-19-related  encephalopathy  (14%) and
polyneuropathy (8.5%), being other diagnosis less frequent.
COVID-19-related encephalopathy, polyneuropathy,
mononeuropathy and myopathy were more frequent in
patients hospitalized in the ICU (p<0.02). Overall mortality
rate was 21.9%, being stroke the only diagnosis associated
with higher mortality (p<0.02). We found no statistical
differences between the first and successive waves.
Conclusion: During the pandemic, prevalence of
neurological symptoms of new onset was low. The most
common diagnosis was ischemic stroke, which was
associated with a higher mortality rate. Although this study
did not find differences in neurological complications
between the several waves, further studies are needed.
Disclosure: Nothing to disclose.
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Impact of the COVID-19 epidemic on
medication of patients with Multiple
Sclerosis in Bologna (Northern Iltaly)
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Background and aims: Multiple Sclerosis (MS), a chronic
inflammatory disease of the central nervous system,
requires complex diagnostic and therapeutic management.
Adherence to Disease Modifying Drugs (DMDs) is
associated with reduced relapse rates and disease
progression. Lockdown measures during COVID-19
epidemic may have impacted the consistency of treatment
with DMDs among people with MS. We aimed to investigate
if the COVID-19 epidemic was associated with variations
in the adherence to DMD treatment in people with MS
(PwMS) in the Local Health Trust of Bologna (LHTB),
Italy.

Methods: Population-based cohort study. PwMS were
identified through administrative databases using a
validated algorithm. Univariate and multivariate logistic
regression with cluster-robust standard errors were
performed to assess the association between adherence to
DMDs (defined as proportion of days covered > 80%) and
a reference period: COVID-19 (March 1st, 2020 — February
28th, 2021) vs pre-COVID-19 (March 1st, 2019 — February
29th, 2020) years. Sensitivity analyses were carried out to
support the main results.

Results: The COVID-19 and the pre-COVID-19 MS
cohorts treated with DMDs included 578 and 653 patients,
respectively. Adherence to DMDs therapies declined from
68.2% (pre-COVID-19 year) to 63.4% (COVID-19 year).
People in the COVID-19 cohort were 19% less likely to be
adherent than people cared for during the same period in the
pre-COVID-19 year (adjusted OR: 0.81 (95% CI: 0.67-
0.97)).

Conclusion: The COVID-19 epidemic and the associated
restrictive public health measures may have had a causal
role in the observed significant reduction in the adherence
to pharmacological therapies with DMDs of PwMS assisted
by the LHTB.

Disclosure: Nothing to disclose.
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Background and aims: Calcitonin gene-related peptide
(CGRP) is the key molecule in migraine pain. Interestingly,
CGRP infusion in volunteers induces headache (theoretically
via CGRPalpha) and diarrhea (through CGRPbeta), two
common symptoms in COVID-19 patients, which has
raised the hypothesis that excess in CGRP release might
contribute to COVID-19 pathophysiology. We aimed to
analyze CGRPalpha and beta in COVID-19 patients.
Methods: CGRPalpha (Abbexa, UK) and CGRPbeta
(CUSABIO, China) levels were assessed by ELISA from
morning blood samples in 51 (mean age=59.5, range=
27-91; 56.8% females) COVID-19 inpatients and 61
healthy controls (mean age=54.2, range=28-91; 68.8%
females) with no headache history.

Results: CGRPalpha levels were significantly increased in
COVID-19 inpatients (57.3+/-34.1 pg/mL) vs healthy
controls (44.5+/-26.5 pg/mL) (+22.4%; p<0.01) (Figure 1).
CGRPalpha levels were significantly raised (p<0.05) in
COVID-19 inpatients experiencing headache (55.2+/-34.4
pg/mL; n=25) or diarrhea (63.7+/-38.3 pg/mL; n=26) vs
controls (Figure 2). CGRPbeta levels were also significantly
elevated in COVID-19 inpatients (6,3+/-2.6 pg/mL) vs
controls (4.95+/-4.42 pg/mL) (+26.2%; p<0.0008) (Figure
1), though this increase was numerically clear (6,3+/-2.4;
+26,2%) and stadistical significant (p=0.0035) for COVID-
19 patients with diarrhea but not for those experiencing
headache (5.1+/-2.2; +3%) (Figure 2).
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Conclusion: We show for the first time an increase in both
plasma CGRPalpha and beta levels in COVID-19 inpatients,
which suggest a role for this ubiquitous neuropeptide in the
clinical manifestations of this disease. While both subtypes
seemed to be released in patients with headache, an increase
in CGRPbeta was seen predominantly in patients with
diarrhea.

Disclosure: Supported by grants from ISCIII (P120/01358)
and IDIVAL (INNVAL 20/25).
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Autonomic dysfunction in non-critically-ill
COVID-19 patients: an observational,
cross-sectional, study.
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P. Calabresi !, G. Della Marca !, G. Frisullo !

! Catholic University of Sacred Heart, Rome, Italy,

2 Dipartimento di Scienze dell’Invecchiamento,
Neurologiche, Ortopediche e della Testa-Collo; Fondazione
Policlinico Universitario A. Gemelli IRCCS, Rome, Italy,
3 Department of Emergency, Fondazione Policlinico
Universitario A. Gemelli IRCCS, Universita Cattolica del
Sacro Cuore, Rome, Italy,  Digestive Disease Center,
Fondazione Policlinico Universitario A. Gemelli IRCCS,
Rome, Italy

Background and aims: Evidence are emerging about a
neurological involvement of Sars-Cov-2. Autonomic
disfunction in patients recovering from acute Coronavirus
Infectious Disease-19 (COVID-19) has been recently
described, while for the acute phase of the disease clear
evidence is lacking. The aim of the study was to assess the
prevalence of orthostatic hypotension (OH) and of self-
reported dysautonomic symptoms in a cohort of non-
critically-ill COVID-19 patients.

Methods: In this observational, cross-sectional study, we
compared 38 non-critically-ill patients with COVID-19
(COVID+ group) to 38 healthy volunteers (COVID-
group), enrolled between May 1st, 2021 to December 20th,
2021. The autonomic assessment was performed through a
self-reported questionnaire, the composite autonomic
symptom score 31 (COMPASS31), and a lying-to-standing
orthostatic stress test. For the univariate analysis we adopted
the Wilcoxon-signed rank test and the Fisher” exact test,
respectively for numerical and categorical variables. The
significant results were then adjusted for concomitant
pharmacological treatments assumed by study participants
through a multivariable ordinal logistic regression or a
logistic regression, as appropriate.

Results: The prevalence of OH ion and the total scores of
COMPASS31 were significantly higher in the COVID+
group than controls. In the univariate analysis, significant
differences between groups emerged in the secretomotor,
orthostatic intolerance and gastrointestinal COMPASS31
domains. All these results maintained the statistical
significance after the adjustment for the aforementioned
variables, except for the differences in the gastrointestinal
domain of COMPASS31.
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Conclusion: Our results suggest that an autonomic
dysfunction could be an early manifestation of COVID-19,
even in the contest of not-critical forms of the infection.
Disclosure: The authors declare no finactial desclosures.
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Identification of new pneumococcal
virulence genes in a larval zebrafish
meningitis model

R. Koning %, K. Jim 1, V. Jaspers 1, M. Brouwer 1,

D. Van de Beek !, C. Vandenbroucke-Grauls 2

! Department of Neurology, Amsterdam UMC, Amsterdam,
The Netherlands, ? Department of Medical Microbiology and
Infection Prevention, Amsterdam UMC, Amsterdam, The
Netherlands

Background and aims: A previous whole genome
sequencing (WGS) study of Streptococcus pneumoniae
strains cultured from pneumococcal meningitis patients
identified several genes associated with disease severity. We
now validated the role of these genes in a larval zebrafish
pneumococcal meningitis model.

Methods: Pneumococcal genes with the strongest
association with disease severity were evaluated (P-value<
1.0x10-3). We created pneumococcal knock-out strains in
the S. pneumonia D39 strain using homologous
recombination. Zebrafish larvae were injected with wild-
type or mutant pneumococci in the hindbrain ventricle at 2
days post fertilization. For survival experiments, mortality
was scored for 60 zebrafish/group until 72 hours post
injection (hpi). The competitive index was measured by
co-injection of fluorescent wild-type and mutant strains. At
24 hpi, 30 zebrafish/group were homogenized and plated on
agar plates. The next day, colony-forming units were
counted and the mutant/wild-type ratio was determined.
Results: In the WGS study 36 pneumococcal genes were
associated with mortality or unfavorable outcome of
pneumococcal meningitis. To date, knockout mutant strains
were constructed for 14 of 36 genes (Figure 1). In zebrafish
survival experiments, infection with 4 of 14 mutants
resulted in higher zebrafish survival compared to infection
with the wild type strain (Figure 2). In competitive index
experiments, 2 of 4 mutants showed a decreased fitness
compared to the wild type strain (Figure 3).
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Pneumococcal genes associated with patient outcome in pneumococcal

meniningitis.
Competitive index of the mutant compared to the wild type
pneumococcal strain.

Conclusion: By combining WGS of clinical pneumococcal
isolates with a larval zebrafish meningitis model we
identified four pneumococcal genes (SPV_1060,
SPV_1373, SPV_1393 and SPV_2129) as putative
virulence genes associated with disease severity in
pneumococcal meningitis.

Disclosure: We have no competing interest to disclose.

Survival curves of zebrafish larvae after hindbrain injection with wild
type or mutant pneumococcal strains
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Delirium in COVID-19 patients with ARDS:
comparison with other etiologies

R. Bernard-Valnet !, E. Favre 2, A. Bernini 2, M. Oddo 3,
R. Du Pasquier %, J. Chiche 2, A. Rossetti !

! Neurology service, Department of Clinical Neurosciences,
Lausanne University Hospital (Centre Hospitalier
Universitaire Vaudois) and University of Lausanne,
Lausanne, Switzerland, > Departement of Intensive Care
Medicine, Lausanne University Hospital (Centre Hospitalier
Universitaire Vaudois) and University of Lausanne,
Lausanne, Switzerland, 3 Direction médicale, Lausanne
University Hospital (Centre Hospitalier Universitaire
Vaudois) and University of Lausanne, Lausanne, Switzerland

Background and aims: A variety of neurological
complications are associated with COVID-19, including
delirium following intensive care unit (ICU) stay. However,
it is still unclear if brain dysfunction is higher in patients
with acute respiratory distress syndrome (ARDS)-related
COVID-19 compared to other etiologies.

Methods: We conducted a retrospective cohort study at our
hospital. We identified 381 ARDS patients admitted
between December 2017 and June 2021; after exclusions
for lack of consent, 311 were kept in the final analysis (253
with COVID-19 and 58 with other causes). Delirium could
be assessed in 231 survivors using a confusion assessment
method-ICU scale. We adjusted estimations for potential
confounders.

Results: Patients with COVID-19 were more prone to
develop delirium than controls (69.1% vs 60.5%): However,
patients with COVID-19 had higher body mass index and
SAPSII, longer mechanical ventilation and higher sedation
doses (propofol, dexmedetomidine). When correcting for
these factor COVID-19 patients did not have a higher risk
of delirium (adjusted odds ratio (OR) (95% CI): 0.59 (0.25-
1.43), p=0,274). Similarly, COVID-19 related ARDS had
no impact on all-causes mortality at 30 days (adjusted OR
(95% CI): 0.75 (0.30-1.85), p=0.529) and 6 months
(adjusted OR (95% CI): 0.58 (0.28-1.2), p=0.145).
Neurological complications affecting the central nervous
system (adjusted OR (95%): 1.52 (0.32-7.32), p=0.604) and
the peripheral nervous system (adjusted OR: 2.73 (0.90—
8.32), p=0,070)) were not higher in the COVID-19 group.
Conclusion: In this cohort, patients with ARDS related to
COVID-19 did not present higher rate of delirium,
neurological complications or mortality than ARDS from
other etiologies.

Disclosure: Authors report no disclosures.
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Predictors of Motor Symptom Response
with Levodopa-Carbidopa Intestinal Gel in
Advanced PD: COSMOS Post Hoc
Analysis
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! Edmond J Safra Program in Parkinson's Disease and the
Morton and Gloria Shulman Movement Disorders Clinic,
Krembil Research Institute at Toronto Western Hospital
(UHN), Division of Neurology, University of Toronto,
Toronto, Ontario, Canada, > Department of Neurology, Bon
Secours Hospital, Cork, Ireland, 3 Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden,

4 AbbVie Inc., North Chicago, IL, United States of America,
3 Department of Neurology and Neurosurgery, University of
Tartu, Tartu, Estonia, ¢ Department of Neurology, Victor
Babes University of Medicine and Pharmacy, Timisoara,
Romania

Background and aims: Levodopa-carbidopa intestinal gel
(LCIG), delivered continuously into the small intestine,
improves symptoms in patients with advanced Parkinson’s
Disease (APD). This post-hoc analysis aimed to identify
predictors of optimal motor response with LCIG in APD
patients.

Methods: Data were collected retrospectively and cross-
sectionally from patients with APD (>12 months LCIG;
COSMOS study [NCT03362879]). Three post hoc multiple
linear regression analyses were conducted with several
independent variables (Table). Dependent variables
included difference in dyskinesia duration (ADyskinesia,
Analysis 1), difference in ‘off” period (AOff, Analysis 2),
and difference in number of motor symptoms (AMotor,
Analysis 3).

Results: Analyses included 409 patients with APD;
significant associations reported below (Table). Dyskinesia
was negatively associated with baseline dyskinesia duration
and time from PD diagnosis to motor fluctuation onset
(P<0.0001, t=?14.3; P=0.0178, t=?2.4) and positively
associated with time from PD diagnosis to LCIG initiation
(P=0.0108, t=2.6). ?0ff was negatively associated with
baseline ‘off’ period and time from PD diagnosis to motor
fluctuation onset (P<0.0001, t=-16.5; P=0.0246, t=-2.3) and
positively associated with time from PD diagnosis to LCIG
initiation (P=0.0001, t=3.8). Motor was positively
associated with age at patient visit (P=0.0002, t=3.8) and
negatively associated with baseline number of motor
symptoms (P<0.0001, t=-9.7).
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Patient Variables with Significant Associations from Each Analysis

Conclusion: Greater LCIG-mediated improvements were
observed for several patient characteristics (eg, longer
baseline dyskinesia duration, longer time to motor
fluctuation onset, longer baseline ‘off’ periods, earlier
LCIG initiation, younger age, and greater number of motor
symptoms at LCIG initiation). To better inform clinicians’
decisions, further investigation into the impact of patient
characteristics on LCIG efficacy is warranted.

Disclosure: This study was funded by AbbVie Inc. AbbVie
Inc. participated in the study design; study research;
collection, analysis, and interpretation of data; and writing,
reviewing, and approving this abstract for submission.
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Prediction of early neurological
deterioration in Wilson’s disease.

A. Antos 1, T. Litwin 1, T. Ziemssen 2, K. Akgun 2,

J. Bembenek 1, A. Przybytkowski 3, M. Skowronska 1,
L. Smolinski 1, A. Czlonkowska 1, I. Kurkowska-
Jastrzgbska !

! Second Department of Neurology, Institute of Psychiatry
and Neurology, Warsaw, Poland, 2 Center of Clinical
Neuroscience, Department of Neurology, University Clinic
Carl Gustav Carus & Dresden University of Technology,
Dresden, Germany, 3 Department of Gastroenterology and
Internal Medicine, Medical University of Warsaw, Poland

Background and aims: Early neurological deterioration in
Wilson’s disease (WD) is one of the main challenges in
disease management. It may happen even on anti-copper
therapy, especially with d-penicillamine, however a lot of
questions are open. Aim of our approach was to determine
the frequency and risk factors of early neurological
deterioration in WD.

Methods: We analyzed 61 drug-naive WD patients
diagnosed between June 2012 and June 2017 in Institute of
Psychiatry and Neurology, Warsaw, Poland. The early
neurological deterioration was defined as change in Unified
Wilson’s Disease Rating Scale (UWDRS) scored baseline
value and at 6 month follow-up. The baseline UWDRS
scores, brain magnetic resonance imaging (MRI), laboratory
results including serum neurofilament light chain (SNfL),
duration of disease and type of treatment were analyzed as
possible risk factors of early neurological deterioration.
Results: Early neurological deterioration was observed in
16.3% (10/61) of analyzed WD patients. The initial severity
of neurological injury scored in UWDRS part Il and 11,
brain semiquantitative MRI damage score, as well as pre-
treatment sNfL concentration, were significantly higher in
patients who deteriorated within first six months of
treatment. The duration of disease, type of treatment, and
initial copper metabolism had no impact on risk on early
neurological deterioration.

Conclusion: Severity of neurological symptoms scored in
UWDRS, the brain MRI semiquantitative scale, as well as
concentration of SNfL before treatment start can be used in
combination as predictors of neurological deterioration in
WD, which is still an unresolved problem for patient
outcome in WD.

Disclosure: We have no financial interests relevant to the
submitted publication.

EPR-012

MNCD: A New Tool for Classifying
Parkinson’s Disease in Daily Clinical
Practice.
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Neurologia, CHUAC, Complejo Hospitalario Universitario
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del Movimiento, Servicio de Neurologia, Hospital
Universitari de Bellvitge, Carrer de la Feixa Llarga,

L Hospitalet de Llobregat, Barcelona, Spain, ¢ Unidad de
Trastornos del Movimiento, Servicio de Neurologia y
Neurofisiologia Clinica, Instituto de Biomedicina de Sevilla,
Hospital Universitario Virgen del Rocio, Av. Manuel Siurot,
Sevilla, Spain., > Unidad de Trastornos del Movimiento,
Servicio de Neurologia, Hospital Universitario Virgen de las
Nieves, Instituto de Investigacion Biosanitaria ibs., Granada,
Spain, ¢ Instituto de Investigacion Sanitaria San Carlos
(IdISCC), Hospital Clinico San Carlos, Madrid, Spain,

7 Departamento de Neurologia, Unidad de Trastornos del
Movimiento, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain, ¢ Servicio de Neurologia, Hospital Cruces,
Barakaldo, Bilbao, Spain, * Hospital Universitario Son
Espases, Palma de Mallorca, Carretera de Valldemossa,
Palma, Illes Balears, Spain, '° Departamento de Neurologia,
Clinica Universidad de Navarra, Instituto de Investigacion
Sanitaria de Navarra., Pamplona, Spain, ' Servicio de
Neurologia, Hospital Ramon, Madrid, Spain, 1> Centro de
Investigacion Biomedica en Red sobre Enfermedades
Neurodegenerativas CIBERNED, Madrid, Spain, 3 Unidad
de Trastornos del Movimiento, Servicio de Neurologia,
Hospital Universitari i Politecnic, La Fe, Valencia, Spain,

4 Unidad de Trastornos del Movimiento, Servicio de
Neurologia, CHUS (Complejo Hospitalario Universitario de
Santiago de Compostela),Santiago de Compostela,

A Corufia, Spain

Background and aims: Parkinson’s disease (PD) is a
clinically heterogeneous disorder in which symptoms and
prognosis can be very different among patients. We propose
a new simple classification to identify key symptoms and
staging in PD.

Methods: 16 movement disorders specialists from Spain
participated in this project. The classification was
consensually approved after a discussion and review
process from June to October, 2021. The TNM classification
and the National Institutes of Health Stroke Scale (NIHSS)
were considered as models in the design.

Results: The classification was named MNCD and included
4 major axes: 1) Motor symptoms; 2) Non-motor symptoms;
3) Cognition; 4) Dependency for activities of daily living
(ADL) (Figure 1). Motor axis included 4 sub-axes: 1) Motor
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fluctuations; 2) Dyskinesia; 3) Axial symptoms; 4) Tremor.
Other 4 sub-axes were included in the Non-motor axis: 1)
Neuropsychiatric symptoms; 2) Autonomic dysfunction; 3)
Sleep disturbances and fatigue; 4) Pain and sensory
disorders. According to the MNCD, 5 stages were
considered, from stage 1 (no disabling motor or non-motor
symptoms with normal cognition and independency for
ADL) to 5 (dementia and dependency for basic ADL)
(Tables 1 and 2; Figure 1).

Figure 1. MNCD PD classification, showing the 4 major axis with their
sub-axes and stages from 1 to 5. In Staging, an arrow with the same
color as in the upper part indicates that there is a relevant
symptomatology regarding the axis.
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Table 1. Stages in PD according to the MNCD classification.

Table 2. Examples about the MNCD application.

Conclusion: A new simple classification of PD is proposed.
The MNCD classification includes 4 major axes and 5
stages to identify key symptoms and monitor the evolution
of the disease in patients with PD. It is necessary to apply
this proof of concept in a properly designed study.
Disclosure: The authors have no conflicts of interest.
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Sex-specific whole-brain network
topologic organization in drug naive
Parkinson’s disease patients

E. Mosca 1, R. De Micco 1, S. Satolli !, F. Agosta 2,

S. Basaia 2, M. Siliciliano !, F. Bonifacio !, G. Tedeschi 2,
A. Tessitore 1, M. Filippi 2

! Department of Advanced Medical and Surgical Sciences,
University of Campania “Luigi Vanvitelli, Naples, Italy,

2 Neuroimaging Research Unit, Institute of Experimental
Neurology, Division of Neuroscience, San Raffaele Scientific
Institute, Vita-Salute San Raffaele University, Milan, Italy

Background and aims: Male sex is a prominent risk factor
for developing Parkinson’s disease (PD). Conversely, as the
disease progresses female PD patients seem to be at higher
risk to develop treatment-related motor complications.
Compelling evidence suggests that a gender-specific pattern
and functioning within the nigro-striatal dopaminergic
pathway may underlie these differences. The aim of this
study is to investigate the potential sex-difference effect on
the whole-brain network topologic organization in a large
cohort of drug-naive PD patients using resting-state
functional MRI (rs-fMRI).

Methods: 147 drug-naive PD patients (85/62 male/female)
and 38 age- and sex-matched controls (20/18 male/female)
were enrolled. Motor, non-motor and neuropsychological
assessments as well as rs-fMRI were performed at baseline.
Graph analysis and connectomics were used to assess global
and local topological network properties and regional
functional connectivity (FC) in female PD patients
compared to males.

Results: At baseline, female PD patients showed a
preserved global functional brain architecture compared to
HC whereas widespread FC differences were found in male
compared to HC. Male PD patients showed altered
functional topological properties within the basal ganglia
network compared to female PD patients. Regional
decreased FC involving mainly striato-frontal, striato-
temporal and limbic connections differentiated male from
female PD patients.

Conclusion: Our findings revealed the presence of a
disease-related, sex-specific functional architecture within
the basal ganglia in a large cohort of early PD patients. We
hypothesize that these findings may be related to the
presence of different gender-specific nigrostriatal
dopaminergic pathways and might be potentially used to
predict disease progression over time.

Disclosure: Nothing to disclose.
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Continuous Subcutaneous Foslevodopa/
Foscarbidopa in Advanced Parkinson’s
Disease: Results From a 12-Month Phase
3 Study
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University Graduate School of Medicine, Osaka, Japan,

16 University of Alabama at Birmingham, Birmingham, AL,
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Background and aims: As Parkinson’s disease (PD)
progresses, the therapeutic window of oral levodopa
narrows and motor complications become common.
Foslevodopa/foscarbidopa (LDP/CDP) is a new soluble
formulation of levodopa/carbidopa prodrugs delivered 24h/
day as continuous subcutaneous infusion (CSCI) to control
motor fluctuations in patients with advanced PD (aPD).
Safety, tolerability, and efficacy of LDP/CDP were
evaluated for up to 52 weeks in an outpatient setting.

Methods: This Phase 3, open-label, single-arm study
(NCT03781167) included levodopa-responsive PD patients
with a minimum of 2.5 hours of “Off” time/day. The
primary endpoint is safety and tolerability. Efficacy
assessments include change from baseline in hours of “On”
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and “Off” time and presence of morning akinesia upon
awaking (via PD diaries), activities of daily living (MDS-
UPDRS part 1), sleep (PDSS-2) and quality of life (PDQ-
39, EQ-5D-5L).

Results: This analysis included 244 patients (59.8% male,
84.8% white, mean age of 64 years [Table 1]) from 56 sites.
The most frequent adverse events were infusion site skin
events, majority of which were non-serious, mild/moderate
in severity and resolved (Table 2). Improvements in motor
complications were observed as early as Week 1 and
persisted through Week 52; at Week 52 the mean increase in
“On” time without troublesome dyskinesia was 3.58 hours
and decrease in “Off” time was 3.39 hours (Table 3). The
percentage of patients with morning akinesia decreased
from 77.7% to 19.4%.

Tahle 1. Select Patient Baseline Demographics and Disease Characteristics

Patients, n (%)

Parameter (M=24a)
Sax

Male 146 (59.2)

Famale 98 [40.2]
Age, years, mean 1 50 63914518

< 63 years 115 (48.8)

265 years 135 (51.7)
Race

White 207 (84.8)

Black or African American 1(0.4)

Asian 34(13.9)

American Indian or Alaska Native 1{0.4)

Multiple 1{0.4]
Weight, kg, mean £ 50 72.1%17.37
B, kg/m?, mean £ 50 2495 £ 4.81

MMSE total score, mean £ 50

MDS-UPDRS total score (park 11, mean + 50

"Off" time?, hours, {n = 236), mean 2 50

"On" time without dyskinesia®, hours, (n = 236),

mean i 50

“on" time with non-troublesome dyskinesia®, hours, (n = 236),
mean + 50

"On" time with troublesome dyskinesia®, hours, (n = 236),
mean i 50

“assessed using 2 28-haur diary and wers normalized as the [ohserved hours per day] = (16 waking haurs).
MIBASE, Mini-Mental State Examinabion; MOS-UPDAS, Mave ment Disarder Soriety-Unified Parkinson's Disease
Rating Scale; 80, Parkinson's disease; S0, standard devistion.

287172
158+733
3301124
651 £3.35

263+ 155

096+ 1,73

Table 2. safety summary

Total, n [3)
Safety Overview N = 244}
Ay TEAE 230 (34,3}
Any severe TEAE 62 [25.4)
Any serious TEAE 61 [25.0)
Any TEAE poncidered associated with study drug 224(91.8)
Arry TEAE beading to premature study drug discontinuation 62 [25.4)
Death® 313
Mast Frequent {2 10%) Treatment-Emengent AEs Total, n (%)
by Preferred Term (N = 299
Infusion site erythema 125 (5L.2)
Infusion site nodule BB [27.9)
Infusion site cellulitis 36 [23.0)
Infusion site oedema 47 [1%.3)
Halluzination 41 [16.8)
Fall 19 (16.0)
Infusion site pain % [15.6)
Infusion site reaction 31 (1.7}
Ardety 28 [11.5)

Infusion site abscess
Dizziness

26 [10.7)

25 [10.2)

Inane of the events were considered by the investigator as reasenably possibly related te study drug. TEAE,
Treatment-emergent sdverss event; AE, adverse event; Coded wusing MedDRS, Medical Dictonary for
Feapulatory Activities v 220

Conclusion: In this open-label trial, individualized, 24h/
day, CSCI of LDP/CDP was generally safe, improved motor
complications and morning akinesia, providing a potential
efficacious and minimally invasive therapeutic alternative
for aPD.

Disclosure: This study was funded by AbbVie. AbbVie
participated in the study design; study research; collection,
analysis, and interpretation of data; and writing, reviewing,
and approving this abstract for submission.
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Background and aims: Progressive Supranuclear Palsy
(PSP) can present with Richardson’s syndrome, or less
common variant phenotypes. Demographic interactions
with phenotype would affect the design of clinical trials for
PSP. We therefore aimed to test whether sex and age of
onset varied by phenotype.

Methods: The MDS 2017 criteria were used to phenotype
PSP patients at the Cambridge Centre for Parkinson-plus.
Using group-wise frequentist (logistic regression, ANOVA)
and Bayesian analyses (as Bayes factors, BF), we assessed
the relationship between phenotype, sex, age-of-onset and
age-of-diagnosis.

Results: 295 patient records (male 56%, age 74.4+6.7, age
of onset 68.3+7.1) were assessed, with either Richardson’s
syndrome (n=202) or variant PSP phenotypes (n=93 of
which n=33 subcortical and n=60 cortical). People with
PSP-frontal (PSP-F) were more likely to be male than
people with PSP-RS (OR=3.99; p=0.03). Phenotypic group
was unrelated to sex. Age of onset was unrelated to
phenotypes (p=0.3, BF=0.1) or phenotypic subgroups
(p=0.6, BF=0.2). Age of diagnosis was unrelated to
phenotypes (p=0.7, BF=0.04) or subgroup (p=0.9,
BF=0.06). There was no sex difference in age of onset
(p=0.2, BF=0.3) or age of diagnosis (p=0.18, BF=0.3), with
or without adjusting for phenotype. Survival at 60 months
from diagnosis varied by age (p=0.005), but not by sex

(p=0.16).

Table 1: Demographic characteristics of each presenting PSP phenotype
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Characteristic OR' 95%Cl' p-value Characteristic OR' 95%Cl" p-value

Age of Diagnosis 1.03 0.99,107 010 Ageof Onset 103 100,107 0.085

PSP phenotype PSP Phenctype

PSP-RS - - PSP-RS - -

PSP-CBS 113 04¢,265 08 PSP-CBS 112 049,263 08
PSP-F 405 125181 0.034 PSP-F 399 123,179 0038
PSP-p 263 076,122 02 PSp-p 313 092,144 0093
PSP-PGF 042 011,140 02 PSP-PGF 044 011,147 02
PSP-PI 273 061,191 G2 PSP-PI 280 062,197 02
PSP-sSL 083 031,222 07 PSP-SL 083 031,221 07

"OR = Qads Ratio, C = Confidence Interval "0R = 0dds Ratio, Cl = Confidence Interval

Figure 1: A) Results of logistic regression for the effect of PSP
phenotype on sex, after adjusting for age of diagnosis B) Results of
logistic regression for the effect of PSP phenotype on sex, after
adjusting for age of onset

Figure 2: Kaplan-Meier survival curves A) No variation in survival by
sex (60 months from diagnosis), log-rank test p=0.16 B) Significant
variation in survival by age of diagnosis (60 months from diagnosis),
log-rank test p=0.005

Conclusion: In contrast to PSP-RS, the PSP-F variant was
more likely to be diagnosed in men. No other association
was found between phenotype, age and sex. Further work is
required to determine the sex-imbalance in PSP-F, whether
from meaningful pathological differences or artefactual
under-recognition of PSP-F in women.

Disclosure: Miss Kok, Dr Street and Professor Rowe report
no disclosures of relevance to this presentation.

EPR-016

Unbiased phenotypical characterization of
Essential and Dystonic tremor using time-
series feature analysis

V. Selzam 1, V. Héring 1, R. Peach %, J. Martin-Rodriguez 2,
P. Schwingenschuh 3, P. Mir 2, K. Bhatia 4, J. Volkmann 1,
S. Schreglmann !

! Klinik und Poliklinik Neurologie, Universitatsklinikum
Wurzburg, Wurzburg, Germany, > Hospital Universitario
Virgen del Rocio / CSIC / Universidad de Sevilla, Seville,
Spain, 3 Department of Neurology, Medical University of
Graz, Graz, Austria, # Department of Clinical and Movement
Neurosciences, Institute of Neurology, UCL, 33 Queen
Square, London, United Kingdom

Background and aims: Dystonic tremor (DT) is a
potentially underrecognized clinical entity, sharing variable
degrees of phenotypical features with essential tremor (ET),
rendering clinical diagnosis subjective. Identifying the
correct clinical diagnosis is important, as both aetiologies
potentially require different treatment approaches. This
study is aiming to establish a machine learning pipeline to
adequately differentiate between accelerometer time-signal
recordings from ET and DT patients.

Methods: Accelerometer recordings from a multi-centre
cohort of 77 patients (27 DT, 13 Tremor associated with
Dystonia (TaD), 37 ET), recorded according to centre-
specific study protocols, have been combined into a single
data set. Clinical diagnosis was based on current diagnostic
criteria. Higher-order feature extraction was applied to
perform supervised statistical learning against reference
clinical diagnosis.

Results: Raw time-series signals from 40 DT/TaD and 37 ET
patients were screened for movement artefacts, cleaned,
aligned, harmonised and compared using different machine
learning algorithms. Depending on centre, based on the
extraction of >7,000 features from each recording, supervised
statistical learning reached an optimal differentiation
accuracy for ET vs. DT of up to 86.9% (Sevilla; 77.3% for
Graz; 74.9% for UCL) for individual top features. We are
establishing a way to increase overall classification accuracy
by feature combination.

Conclusion: First analyses indicate that feature-based
patient stratification is feasible to discern between DT and
ET, depending on clinical diagnostic standards used. By
applying tremor signal feature analysis in an unbiased
manner, we aim to introduce common ground for improved
diagnosis and guide therapeutic interventions.

Disclosure: Authors report no conflict of interest.
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EPR-017

Long-term safety of continuous levodopa/
carbidopa infusion with ND0612: Results
from the ongoing BeyoND study

W. Poewe 1, F. Stocchi 2, S. Sopromadze 3, L. Adar 3,

N. Sasson 3, T. Yardeni 3, N. Giladi 4

! Medical University Innsbruck, Innsbruck, Austria,

2 University and Institute for Research and Medical Care
IRCCS San Raffaele, Rome, Italy, 3 NeuroDerm, Rehovot,
Israel, + Neurological Institute, Tel Aviv Medical Center,
Sackler School of Medicine, Sagol School of Neurosciences,
Tel-Aviv University, Tel Aviv, Israel

Background and aims: Primary safety data from the
BeyoND study (NCT02726386) showed that subcueaneous
levodopa/carbidopa infusion with ND0612 is generally safe
up to 1 year of treatment in people with Parkinson’s disease
(PD) experiencing motor fluctuations. The study has been
extended to 102 months, and we report cumulative data
beyond the 1st year of treatment.

Methods: PD patients (aged >30y) taking >4 levodopa
doses/day and >1 other PD medication and experiencing >2
hours of OFF time/day were eligible for this ongoing study.
Patients received open-label ND0612 for a regimen of
either 16-hours/day or 24-hours/day.

Results: Of the 214 enrolled patients, 120 completed the
first year and 114 continued into the extension period. As of
December 2021, 58 patients were still in the study, with a
treatment duration of up to 5.1 years. Cumulative safety
data showed that 74.3% of patients had >1 drug-related
treatment-emergent adverse event (TEAE). The most
frequent TEAEs were Infusion Site Reactions (ISRs) (e.g.,
nodules, hematoma, infection, pain, eschar), which
accounted for 532/690 related TEAEs and were generally
reversible and manageable. The most common systemic
TEAEs were fall (16.8%), urinary tract infection (14.0%),
and nausea (10.7%). Only three TEAEs led to treatment
discontinuation in >1% of patients over the whole study:
infusion site nodule (6.1%), infusion site pain (3.3%) and
infusion site haematoma (1.9%).

Conclusion: ND0612 infusion was safe, with generally
mild to moderate local TEAEs that were reversible and
manageable. Systemic safety was typical for PD patients
treated with levodopa/carbidopa.

Disclosure: Funded by NeuroDerm.
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Ageing and dementia & Sleep-wake
disorders 1

EPR-018

Real-world treatment of pediatric
narcolepsy with pitolisant

A. Triller !, F. Pizza 2, M. Lecendreux 3, L. Lieberich !,
M. Moresco 2, G. Plazzi 2, U. Kallweit !

! University Witten/Herdecke, Center for Narcolepsy,
Hypersomnias, and Daytime Sleepiness, Witten, Germany,
2 University of Bologna, Department of Biomedical Science
and Neuromotor Sciences (DIBINEM), Bologna, Italy,

3 Pediatric Sleep Centre, Hospital Robert-Debre, Paris,
France

Background and aims: Narcolepsy is a rare disease. First
symptoms often occur during puberty or young adulthood,
in up to 20% of cases even in the first 10 years of life. For
children, approved medicines for the treatment of narcolepsy
are scarce. Pitolisant (Wakix®) is an agent approved for the
treatment of narcolepsy with and without cataplexy in
adults. The aim of this real-world study is to investigate the
efficacy and safety of pitolisant off-label treatment in
children and adolescents with narcolepsy.

Methods: This study is a multicenter observational study of
pediatric narcolepsy patients treated with pitolisant.
Demographic and clinical characteristics, questionnaires,
and sleep medicine and laboratory data were collected for
this purpose.

Results: 56 children/adolescents (26 girls (46.4%), 30 boys
(53.6%)) aged 6-18 years, with narcolepsy (Narcolepsy
type 1=93%, type 2=7%), were treated with pitolisant. 17
(30.4%) children were drug naive; 35 (62.5%) children
were previously treated with modafinil, methylphenidate,
sodium oxybate, or venlafaxine. Reasons for switching to
pitolisant were lack of efficacy (n=17, 30.4%) and side
effects (n=8, 14.3%). 16 (28.6%) patients received pitolisant
in addition to their ongoing medication. The mean pitolisant
dose was 33.8 mg/d. The pediatric ESS score decreased
from 19 to 13.5 (p<0.001) and the weekly cataplexy
frequency improved from 7.78 at baseline to 5.08 (p<0.001).
Side effects were mild and mostly short-term. Insomnia and
nausea were reported most frequently (5.4% each).
Conclusion: The results suggest that pitolisant treatment in
children and adolescents with narcolepsy is effective for
excessive daytime sleepiness and cataplexy, and is generally
well tolerated.

Disclosure: No funding for this study.

EPR-019

Inflammatory bowel disease and risk of
dementia: a systematic review and meta-
analysis

E. Angelopoulou !, A. Antonoglou ?, A. Bougea !

I Department of Neurology, Eginition University Hospital,
Athens, Greece, ? Department of Electrical and Computer
Engineering, Faculty of Engineering, Aristotle University of
Thessaloniki, Thessaloniki, Greece

Background and aims: Despite the growing evidence of
potential shared pathogenic pathways between inflammatory
bowel disease (IBD) and dementia, this relationship still
remains uncertain. The aim of this meta-analysis was to
investigate if IBD increases the risk of dementia.

Methods: We systematically searched PubMed, Web of
Science, Embase, and Cochrane library to identify cross-
sectional and longitudinal studies exploring the relationship
between IBD and dementia until October 10, 2021,
according to the updated Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA). Search

terms were: “dementia”, “cognitive impairment”, “cognitive
decline”, “inflammatory bowel disease”, “Crohn’s disease”,
and “ulcerative colitis”. The quality of included studies was
assessed using the Newcastle-Ottawa Scale (NOS). Risk
estimates were pooled using both fixed and random-effects
models.

Results: Out of 189 relative studies, five studies (132,445
IBD patients, 2,202,027 non-IBD controls) were finally
included. After IBD diagnosis (3 studies), the risk of
developing dementia was significantly increased in IBD
patients compared to controls (HR=1.25, 95% CI: 1.08-
1.32, P=0.001), regardless of age, gender, and dementia or
IBD subtype. Prior to IBD diagnosis (2 studies), the risk and
comorbidity rate of dementia did not differ significantly
between IBD patients and non-IBD controls (HR=0.87,
95% C1:0.62-1.22; 5% CI:0.44-1.03, respectively).
Conclusion: IBD patients have an increased risk of
dementia only after IBD diagnosis. However, current
evidence was insufficient to establish a causal relationship.
Future studies are warranted to shed more light on the
possible shared pathogenic mechanisms and development
of new targeted treatment approaches.

Disclosure: Nothing to disclose.
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Incipient Chronic Traumatic
Encephalopathy in American Football

players: NPS assessment and Brain HHG
G. Querzola !, C. Lovati 2, M. Lagana 3, A. Pirastru 3,
F. Baglio 3, L. Pantoni !

! Stroke and Dementia Lab, “Luigi Sacco” Department of
Biomedical and Clinical Sciences, University of Milan,
Milan, Italy, > Neurology Unit, “Luigi Sacco” University
Hospital, Milan, Italy, 3 IRCCS, Fondazione Don Carlo
Gnocchi ONLUS, Milan, Italy

Background and aims: Chronic traumatic encephalopathy
(CTE) is a degenerative disease caused by repetitive
traumatic brain injury (TBI). Because CTE can be definitely
diagnosed only post-mortem, it would be important to
explore clinical and radiological correlates of CTE and TBI.
In active American football players we assess: the
neuropsychological profile - traumatic load relationship, the
cerebral perfusion pattern, and whether this perfusion
pattern correlates with neuropsychological performances.
Methods: In 20 American football players, we evaluated
the traumatic load using the TraQ (Trauma Questionnaire),
and cognitive performances on neuropsychological tests.
Brain perfusion was estimated using arterial spin labeling
MRI and compared to a group of 19 male age-matched
healthy subjects.

Results: We found: 1) different cognitive performances
between American football players stratified according to
their field position, with worst results in type-1 field
position players, and according to career length, with worst
results in athletes with a career >7 years; 2) a statistically
significant hypoperfusion in sensory-motor areas in
American football players compared with healthy
individuals without a sport-traumatic history; 2) and poorer
neuropsychological performances in several tests, correlated
with lower perfusion in specific brain areas.

Stroop test performances of athletes with career duration >7 years or
below/equal to 7 years.
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This CBF evaluation, obtained with ASL MRI, shows red coloured
areas as those characterised by higher CBF in HI (healthy individuals)
with respect to AFP (American football players)

Conclusion: Our study pointed out diminished cognitive
functions and the coexisting dysregulation of the cerebral
local perfusion in the same cortical areas that resulted
impaired. It could be hypothesized that functional
impairment and structural damages induced by repetitive,
low energy trauma are the two faces of the same medal. The
observation of the hypoperfusion of the impaired areas
highlights the importance of microcirculation in TBI.
Disclosure: | declare that all the participants to this study
do not have conflicts of interest.
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EPR-021

Topographic characterization of thalamic
strokes: contributions to sleep
consolidation and spindle expression

J. Picard 1, V. Jaramillo 2, A. Mensen 1, J. Lippert 1,

N. Denier 3, M. Schmidt !, R. Wiest 3, R. Huber 2,

C. Gutierrez-Herrera !, C. Bassetti !

! Department of Neurology, University Hospital Bern,
University of Bern, Bern, Switzerland, * Department of
Childand Adolescent Psychiatry and Psychotherapy,
Psychiatric Hospital, University of Zurich, Zurich,
Switzerland, 3 Support Center for Advanced Neuroimaging
(SCAN), University Hospital Bern, University of Bern, Bern,
Switzerland

Background and aims: Thalamic vascular syndromes
result in a wide variety of clinical outcomes dependent on
the thalamic territory affected by the lesions. Paramedian
stroke lesions cause a decrease in arousal and spindle rate,
particularly in bilateral lesions. However, the contribution
of each thalamic nucleus to the different sleep clinical
outcomes is still unknown. We hypothesize that lesions to
thalamic substructures have different effects on sleep-wake
regulation and sleep oscillatory activity dependent upon the
topography of the lesion.

Methods: 15 bilateral or unilateral thalamic stroke patients
were included. Diffusion-weighted-images were used for
categorization of sub-thalamic lesions. 15 age/gender
matched controls were included in the analysis. All-night
high-density EEG recordings were used to characterize
sleep-wake architecture and expression of spindles in both,
controls and thalamic patients. Sleepiness was determined
using the Stanford Sleepiness Scale.

Results: Among the patients, sleepiness was increased in
lesions encompassing the intralaminar (I1L) or mediodorsal
(MD) nuclei (p<0.001). Compared to controls, proportion
of NREM1, wake episode duration and number of NREM2-
NREML1 or NREM1-wake transitions were higher in IL/MD
(p<0.01), but not in lateral lesions. Remarkably, a
topographic decrease of individual spindles power was
found in the frontal derivations (p<0.001). Topographically,
frontal power was ipsilaterally or globally reduced, in
unilateral or bilateral lesions, respectively. In contrast,
posteriorly detected spindles were reduced equally in all
lesions.

Conclusion: These results suggest that IL/MD lesions, but
not lateral thalamic lesions, result in sleep fragmentation
and reduced frontal spindles. Our work provides novel
insights into thalamic sub-regions responsible for sleep-
wake control and potentially identifies specific targets for
sleep-related therapies.

Disclosure: This work has been funded by the Swiss
National Foundation (CRSI13_160803) and the Interfaculty
Research Cooperation of the University of Bern “Decoding
Sleep: From Neurons to Health & Mind”.

EPR-022

REM-sleep associated muscle activity in
patients with narcolepsy and REM-sleep
behaviour disorder

K. Trimmel, F. Edlinger, M. Boeck, S. Seidel
Department of Neurology, Medical University of Vienna,
Vienna, Austria

Background and aims: To assess differences in extent and
time course of REM sleep without atonia (RWA) in patients
with REM sleep behaviour disorder (RBD) and narcolepsy
and to define cut-off values of RWA differentiating RBD
and narcolepsy patients from controls.

Methods: Polysomnographic (PSG) recordings of 16 RBD
patients, 15 narcolepsy patients and 19 controls were
retrospectively analyzed. EMG activity during REM sleep
recorded from mentalis and tibialis anterior muscles was
quantified in 3-sec miniepochs, irrespective of tonic or
phasic EMG activity.

Results: EMG activity during REM sleep of both the
mentalis and tibialis anterior muscles was significantly
higher in RBD compared to both narcolepsy patients and
controls. Narcolepsy patients also showed significantly
higher EMG activity than controls. In RBD patients and in
controls, RWA was significantly more pronounced in the
second half of the night, while narcolepsy patients showed
an even distribution of EMG activity between the first and
second half of the night. Receiver operating characteristic
(ROC) curves suggested a cutoff value of 17% RWA to
correctly differentiate RBD patients from controls with
100% sensitivity and 94.7% specificity (AUC: 0.997). A
cutoff value of 8.4% RWA correctly identified narcolepsy
patients with 86.4% sensitivity and 68,4% specificity
(AUC: 0,85).

Conclusion: Analysis of EMG activity during REM sleep
can successfully differentiate RBD patients and narcolepsy
patients from controls. High rates of RWA particularly in
the second half of the night support a diagnosis of RBD,
while moderately increased rates of RWA throughout the
entire night might represent an additional diagnostic marker
for narcolepsy

Disclosure: Nothing to disclose.
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The effect of the microglia associated
CD33 gene on neurological disease:
A UKBIOBANK study.

0. Cousins, Z. Chappell, A. Chandra,

F. Turkheimer, A. Hodges

Institute of psychology, psychiatry and neurology, King's
College, London, United Kingdom

Background and aims: Microglial genes are increasingly
recognised as risk factors for neurological diseases. The
rs12459419-T minor allele variant of CD33 has previously
been associated with protection against Alzheimer’s disease
(AD), and possibly Parkinson’s disease (PD) and multiple
sclerosis (MS). We investigated the association between
CD33 and different neurological diseases, and its influence
on brain structure and cognitive profile in healthy older
adults.

Methods: Data was acquired from 392,373 participants
within the UKBIOBANK study. Participant CD33
genotypes for rs12459419 were compared: CC (n=177,889),
CT (n=172,459) and TT (n=42,025). Risk of AD (n=768),
PD (n=1.639), motor neurone disease (MND; n=334),
frontotemporal dementia (n=86) and multiple sclerosis
(n=1.416) was calculated using the SNPstats web tool. A
subgroup of healthy older adults underwent brain volumetric
MRI and cognitive profile. These were compared across
CD33 rs12459419 genotypes.

Results: The CD33 rs12459419-T variant was associated
with protection against AD and MND (Figure 1) with a log-
additive genetic model best fitting the data. No association
with the other diseases of interest was found. Healthy older
adults had between-group differences in caudate volumes
(p=0.03); whereby pairwise comparisons indicated CT
carriers were smaller than TT (p=0.04). There were
negligible differences in numeric memory scores (p=0.04);
with pairwise comparisons showing CT carriers had worse
scores than CC (p=0.07).

0Odds ratio 95% ClI Significance

MS + ] 0.94 (0.87 —1.02) P=0.14
@ PD- ey 0.98 (0.91—1.06) P =063
I}
% o4 ————— 0.91 (0.66 — 1.26) P =058
L]
A mnpA - 0.80 (0.68 — 0.95) P=0.01

AD- 0.79 (0.71-0.89) P <0.001

................ 1
0.5 1.0 1.5

Odds Ratio (log-additive model)

Odds ratio for neurological disease based on CD33 ‘T status using a
log additive model.

Conclusion: The CD33 rs12459419-T minor allele
potentially protects against AD and MND, but not the other
investigated neurological diseases. These findings within
MND are novel, although microglia have previously been
linked with MND pathogenesis, via both pro- and anti-
inflammatory mechanisms.

Disclosure: Nothing to disclose.
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EPR-024

Associations of daytime executive
function and sleep measures in pediatric
narcolepsy type 1

B.H. Hansen 1, H. Andresen 2, S. Knudsen-Heier !

I Norwegian Centre of Expertise for Neurodevelopmental
Disorders and Hypersomnias, Department of Rare
Disorders, Division of Paediatric and Adolescent Medicine,
Oslo University Hospital, Oslo, Norway, ? Viken County
Municipality, Oslo, Norway

Background and aims: Narcolepsy is a neurological sleep
disorder characterized by excessive daytime sleepiness,
fragmented night sleep, cataplexy, sleep paralysis, and
hypnagogic hallucinations caused by loss of hypothalamic
hypocretin producing neurons. Executive functions (EF)
dysfunctions are frequently reported from narcolepsy
populations, and are considered to be partially a result of
sleepiness. How/if EF dysfunction is associated with
objective sleep abnormalities in narcolepsy has not been
reported from pediatric populations.

Methods: 56 youths (age 7-20, mean age 14.9, 57.1%
females, 85.7% H1N1-vaccinated), with narcolepsy type 1
(NT1) according to International Classification of Sleep
Disorders 3rd edition and admitted to our national
narcolepsy experitice center participated. All patients
answered on questionnaires including Behavior Rating
Inventory of Executive Function (BRIEF), Epworth
Sleepiness Scale (ESS), and had an overnight
polysomnography (PSG) followed by multiple sleep latency
test (MSLT).

Results: 37 youths (66.1%) had one or more BRIEF
subscale in clinically relevant level, most frequently for
working memory (in 51.8%). The BRIEF did not correlate
significantly with mean sleep latency on MSLT, Sleep Stage
Shift Index (SSS-1) awakening index (Al), or sleep
efficiency (SE) on the PSG. The BRIEF subscales
measuring inhibition problems (rho=0.348, p=0.009) and
organizing materials (rho=0.379, p=0.004) was significantly
associated with ESS severity after Bonferroni correction.
Conclusion: EF dysfunction related to inhibition and
organizing measured by the BRIEF questionnaire was
moderately correlated with subjective, but not objective,
sleep measures. Our findings do not support that EF
dysfunction in narcolepsy is mainly caused by daytime
sleepiness or fragmented sleep.

Disclosure: Nothing to disclose.
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EPR-025

Manual dexterity and anticipatory object
manipulation correlate with cognitive
performances of elderly adults

T. Schneider %, P. Eggenberger 2, G. Weissnofer 3,

B.V. Mitzlaff 3, J. Hermsdorfer 4, A. Felbecker !

! Department of Neurology, Cantonal Hospital St. Gallen,
St. Gallen, Switzerland, > Group Body Monitoring, Lab
Biomimetic Membranes and Textiles, Empa St.Gallen,

St. Gallen, Switzerland, 3 School of Medicine, University of
Zurich, Zurich, Switzerland, * Department of Sport and
Health Sciences, Technical University Munich, Munich,
Germany

Background and aims: Previous studies found that upper
limb dexterity was impaired in patients with mild cognitive
impairment and dementia. In this study, we evaluated
whether traditional and novel sensor-based assessments of
dexterity can also predict cognitive functioning in
unselected elderly adults.

Methods: 91 elderly volunteers (75.0£5.7 years) performed
tests of associative memory, executive functioning, verbal
fluency as well the Quick Mild Cognitive Impairment
(Qmci) screen. Upper limb motor functioning was assessed
by measuring the hand grip strength, praxis as well as the
nine-hole peg test (NHPT). Furthermore, we employed a
novel test battery assessing anticipatory grip-force (GF) and
torque control when lifting objects according to
sensorimotor memories, size-, material-, shape-, and
associative color-cues, and in repetitive movements and
following perturbations. Multiple linear regression models
with augmented variable back selection were fit to predict
cognitive domain functions based on upper limb
performance measures.

Figure 1: Experimental set up for the assessment of anticipatory torque
control. Aand B) Cubes of varying size, material, color and weight. C)
Horizontal receptacle to assess torque control. D) Rectangle of
anticipatory catching task.

Results: The NHPT time was significantly correlated with
verbal fluency. Measures of sensorimotor and associative
GF- and torque planning correlated with associative
memory, verbal fluency and executive functioning. A
combination of the grip strength, praxis, NHPT time and
parameters of the novel battery of anticipatory kinetic force/
torque control could account for 90% of the variance of the
QMCI (adjusted R2 0.80).

Figure 2: Partial effects plot with partial residuals of the multiple linear
regression of model of QMCI (z-scored) with normalized predictors of
upper limb functioning.

Conclusion: In summary, different subsets of specific
aspects of anticipatory object manipulation planning were
correlated with distinct cognitive domains. Therefore, the
NHPT should be routinely administered in memory clinics,
while sensor-based assessments could foster the
understanding of the interplay between dexterity and
cognition.

Disclosure: We acknowledge the Empa-KSSG research
grant (number: 20/28) for financial support.
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Autonomic nervous system diseases &
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Abstract withdrawn

EPR-027

Contribution of mendelian inheritance to
Chronic Idiopathic Axonal Neuropathy

M. Tagliapietra, M. Ferrarini, S. Testi, F. Taioli,

S. Ferrari, T. Cavallaro, G. Fabrizi

Department of Neuroscience, Biomedicine, Movement
Sciences, University of Verona, Verona, Italy

Background and aims: To test the hypothesis that
monogenic neuropathies may masquerade as Chronic
Idiopathic Axonal Neuropathy (CIAP), we performed a
genetic analysis of 234 probands with adult-onset CIAP
selected from 594 consecutive patients with neuropathy
referred over 10 years to our tertiary-care center for a sural
nerve biopsy.

Methods: All probands were screend by flanking PCR and
repeat-primed PCR for the biallelic AAGGG repeat
expansion of the RFC1 gene associated with Cerebellar
Ataxia, Neuropathy, Vestibular Arefexia Syndrome
(CANVAS), and by a custom-designed next-generation
sequencing (NGS) panel covering 24 genes associated with
Charcot-Marie-Tooth disease (CMT)-related neuropathies.
Results: 43 (18%) probands were found to have a definite
monogenic neuropathy. 34 patients had CANVAS (median
age of onset 61 years, IQR 53-65; median duration of
disease 48 months, IQR 24-72; 91% with a pure or prevalent
sensory neuropathy); 7 had MME-related CMT2T,
including 4 autosomal recessive cases (median age of
onset 51 years, IQR 46-53; median duration of disease 54
months, IQR 48-120) and 3 autosomal dominant cases
(median age of onset 70 years, IQR 51-76; median duration
of disease 12 months, IQR 6-96); 2 patients had a variant
transthyretin amyloid polyneuropathy (ATTRv-PN). 36
additional probands were carriers of as many heterozygous
variants of uncertain significance in the following CMT2-
related genes: LRSAM1 (n=14), GARS (n=10), MME
(n=8), GDAP1 (n=3), HSPBI (n=1).

Conclusion: Knowledge of new genes and availability of
NGS may reveal a hitherto unsuspected contribution of
mendelian inheritance to adult-onset CIAP.

Disclosure: Nothing to disclose.
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EPR-029

Association of cardiac autonomic
responses with clinical features of
myasthenia gravis.

M. Zawadka-Kunikowska !, L.. Rzepinski 2

! Department of Human Physiology, Nicolaus Copernicus
University Ludwik Rydygier Collegium Medicum in
Bydgoszcz, Bydgoszcz, Poland, ? Department of Neurology,
10th Military Research Hospital and Polyclinic, Bydgoszcz,
Poland

Background and aims: The aim of the study was to assess
cardiac and autonomic function in patients with myasthenia
gravis (MG) disease, and explore its relationship with
disease status.

Methods: 37 patients with a MG were enrolled (aged 40.5
s+11.4) disease duration (7.4£6.8). Haemodynamic
parameters, baroreflex sensitivity (BRS), spectral-indices of
short-term heart rate (HRV) and blood pressure variability
(BPV), were compared with age and gender matched
controls (n=30). Cardiac autonomic function was assessed
during response to standing (tilt) and deep breathing test
(expiration/inspiration, ratio-E/I).

Results: HR and BP responses to the tilt test were similar
in both groups. MG patients as compared to controls were
characterized by significantly reduced HR response to deep
breathing test (p<0.001), increased sympathovagal balance
after tilt (delta LF/HF-RRI, p=0.034) and lower values of
BRS (p=0.02) and haemodynamic parameters: cardiac
index, index contractility, left ventricular work index, at rest
and during tilt. There was no association between disease
duration and haemodynamic, autonomic parameters.
Disease severity as determined by MGFA (Myasthenia
Gravis Foundation of America) corrected for age and sex,
was an independent predictor of diminished vagal tone (E/I
ratio), increased sympathetic response to tilt (delta LF/
HF-RRI) as measured with HRV. Lower BRS was associated
with greater disease severity and higher age. Hemodynamic
parameters were predicted by age.
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Conclusion: Our results confirm autonomic dysfunction
among MG patients with predominant parasympathetic
involvement. Clinicians should consider evaluation of
autonomic balance in MG patients with, or at risk for
cardiovascular disease.

Disclosure: Nothing to disclose.

EPR-030

Sudomotor dysfunction in people with
neuromyelitis optica spectrum disorders

M. Habek !, M. Andabaka 2, A. Fanciulli 3,

G. Brecl Jakob 4, J. Drulovic 2, F. Leys 3, F. Di Pauli 3,
H. Hegen 3, M. Auer 3, T. Pekmezovic 2, S. Mesaros 2,
V. Jovi€evic 2, A. Junakovic !, G. Wening 3,

F. Deisenhammer 3, T. Gabelic 1, B. Barun 1, I. Adamec 1,
M. Krbot Skoric !

I University Hospital Center Zagreb, Zagreb, Croatia

2 University of Belgrade, School of Medicine, Belgrad,
Serbia 3 Medical University of Innsbruck, Department of
Neurology, Innsbruck, Austria # University Medical Centre
Ljubljana, Department of Neurology, Ljubljana, Slovenia

Background and aims: To determine the extent of
sudomotor dysfunction in people with neuromyelitis optica
spectrum disorder (pwNMOSD) and to compare findings
with a historical cohort of people with relapsing remitting
multiple sclerosis (pPwRRMS).

Methods: We enrolled 48 pwNMOSD from four clinical
centers. All participants completed the Composite Autonomic
Symptom Score-31 (COMPASS-31) to determine sudomotor
symptom burden. Sudomotor function was assessed using the
quantitative sudomotor axon reflex test (QSART). The results
were compared with a historical cohort of 35 pwRRMS
matched for age, sex and disease duration.

Results: Sudomotor symptom burden, defined as
secretomotor domain >0, was present in 26 (54%) of
pwNMOSD. Sudomotor dysfunction measured with QSART
was present in 25 (52.1%) of pwNMOSD, and 14 (29.2%)
pwNMOSD had moderate to severe sudomotor dysfunction.
No difference was observed between pwNMOSD and
pWwRRMS in any of the studied parameters. However,
symptomatic sudomotor dysfunction was more frequent in
pwWNMOSD (n=8, 22.9%) compared to pwRRMS (n=1, 3%;
p=0.028). In a multivariable logistic regression analysis,
statistically significant predictors for symptomatic sudomotor
failure were age and diagnosis of NMOSD.

Frequency of pathological QSART for each tested site of the NMOSD
cohort.
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Results of the univariable and multivariable regression model for
predicting symptomatic sudomotor failure.

Conclusion: Sudomotor dysfunction is common in
pwNMOSD and more often symptomatic compared to
PWRRMS.

Disclosure: MH: Participated as a clinical investigator and/
or received consultation and/or speaker fees from: Biogen,
Sanofi Genzyme, Merck, Bayer, Novartis, Pliva/Teva,
Roche, Alvogen, Actelion, Alexion Pharmaceuticals, TG
Pharmaceuticals.
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EPR-031

COMPASS 31 bladder sub-scores
correlate with uroflow parameters in
patients with relapsing-remitting multiple
sclerosis

R. Wang 1, K. Frohlich 1, K. Winder %, W. Singer 2,

D. Lee 3, R. Linker 3, M. Hilz !

I Department of Neurology, University of Erlangen-
Nuremberg, Erlangen, Germany, > Department of Neurology,
Mayo Clinic, Rochester, MN, United States of America,

3 Department of Neurology, University of Regensburg,
Regensburg, Germany

Background and aims: Bladder symptoms are common in
patients with relapsing-remitting multiple sclerosis (RRMS)
and require early detection. As uroflowmetry and bladder-
sonography require equipment and expertise, the
Composite-Autonomic-Symptom-Score-31
(COMPASS-31), a self-questionnaire, might facilitate
detecting bladder symptoms. Therefore, this study evaluated
whether abnormal COMPASS-31 bladder-scores predict
abnormal residual urine-volume or uroflowmetry values in
RRMS-patients.

Methods: In 70 RRMS-patients and 30 healthy participants,
we determined voided urine-volume, maximum flow-rate,
average flow-rate, flow-time, time to maximum flow by
uroflowmetry (Solar-Uroflow™, MMS, Germany), and
pre-voiding urine-volume and post-voiding residual urine-
volume by bladder ultrasonography (Scanmaster™, MMS,
Germany). The RRMS-patients completed the German
COMPASS-31 version and were assigned to the group with
or the group without abnormal COMPASS-31 bladder-
scores. Parameters between the three groups of patients and
controls were compared by the Kruskal-Wallis-test. Mann-
Whitney-U-tests were used for post-hoc comparisons
between two groups. The Spearman-test assessed
correlations between COMPASS31 scores and voiding
parameters. Significance was assumed for p<0.05.
Results: The COMPASS-31 identified 43 RRMS-patients
with and 27 RRMS-patients without bladder symptoms.
Average and maximal flow-rates were significantly lower in
RRMS-patients with bladder symptoms than in RRMS-
patients without bladder symptoms or healthy participants,
both parameters negatively correlated with the
COMPASS-31 bladder-scores. Post-voiding residual urine-
volume was higher in both patient groups than in healthy
participants.

Conclusion: In our RRMS-patients, increased
COMPASS-31 bladder-scores were associated with altered
Uroflow-rates while normal bladder-scores did not exclude
increased residual urine-volume. Thus, the COMPASS-31
bladder-scores are valuable for screening for bladder
dysfunction but should be complemented by uroflowmetry
and sonographic assessments.

Disclosure: The authors have nothing to disclose.
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EPR-032

Post-COVID19 syndrome dysautonomia: a
tertiary referral centre experience

S. Apap Mangion !, G. Oommen 1, E. Vichayanrat 2,
M. Heightman 3, T. Hillmann 3, R. Bell 3, G. Ingle 1,
E. Hagen !, P. McNamara !, V. Iodice 2

! Autonomic Unit, National Hospital for Neurology and
Neurosurgery, Queen Square, London, United Kingdom,
2 UCL Queen Square Institute of Neurology, University
College London, London, United Kingdom, 3 University
London College Hospital, London, United Kingdom

Background and aims: Post-coronavirus disease 19
(COVID-19) syndrome remains poorly understood, with
substantial health and economic implications. It is a multi-
systemic presentation, with prevalent autonomic symptoms.
Understanding patient presentations and potential
autonomic causes may help guide treatment strategies and
recovery.

Methods: We conducted a retrospective review of all
patients with a suspected or confirmed history of COVID-
19 infection who underwent autonomic testing at our
Autonomic unit between May 2020 and October 2021.
Results: There were 62 patients evaluated, 20 male and 42
female, with a mean age of 41.38 +11.52). COVID-19 was
confirmed by PCR in 15 patients (26%), and five (8%)
required acute hospital intervention. Most common
symptoms included palpitations (81%), light-headedness/
dizziness (62%), dyspnoea (48%), fatigue (46%), or
cognitive symptoms (33%). Autonomic function testing
showed normal blood pressure responses to pressor stimuli,
a mean respiratory sinus arrhythmia of 18.89 b/m, and
Valsalva ratio of 2.09. Postural tachycardia syndrome
(PoTS) was diagnosed in 12 patients, autonomically
mediated syncope (AMS) in 11, neurogenic orthostatic
hypotension (NOH) in two, and initial orthostatic
hypotension (IOH) in seven. Normal supine and upright
plasma noradrenaline levels were measured in 34 patients
(mean 283.38 pg/ml supine; 472.43 pg/ml tilted).
Conclusion: Abnormal testing was found in 32 cases
(52%), the pathology is predominantly benign (PoTS and
syncope). This helps to inform rehabilitation and recovery
post infection. Patients with PoTS may need further
phenotyping to exclude an underlying neuropathic
pathology. NOH was found in two patients, one of whom
had diabetes and one who had pre-existing OH.
Disclosure: Dr V1 is supported by NIHR UCLH Biomedical
Research Centre.

EPR-033

Initial orthostatic hypotension in patients
with transient dizziness upon standing: a
tertiary referral unit experience

W. Carlos %, N. Almeida 1, K. Bleasdale-Barr 1,

V. Iodice 1%

! Autonomic Unit, National Hospital for Neurology and
Neurosurgery, Queen Square, London, United Kingdom,
2 UCL Queen Square Institute of Neurology, University
College London, London, United Kingdom

Background and aims: Initial orthostatic hypotension
(IOH) is defined as a transient blood pressure (BP) decrease
of >40 mmHg systolic and/or >20 mmHg diastolic within
15 seconds of standing, and associated with transient
symptoms of cerebral hypoperfusion. Less clearly defined
is whether IOH is a limited adrenergic dysfunction or if it is
associated with widespread autonomic dysfunction. The
aim of this study was to evaluate autonomic dysfunction in
patients with history consistent with IOH.

Methods: We retrospectively evaluated patients with
suspected diagnosis of IOH who underwent autonomic
function tests (AFT) between May-August 2021. Following
at least 5 minutes supine rest, beat-to-beat measurement of
BP and heart rate (HR) during active standing was
performed. Patients with an existing/likely diagnosis of
classic or delayed orthostatic hypotension were excluded.
Results: 28 patients (10 M, 18 F) were included and 10H
was confirmed in 75% of patients (7 M, 14 F, mean age 37
+ 17 years). 38% of patients presented additional autonomic
dysfunction (postural tachycardia syndrome, autonomic-
mediated syncope, inappropriate sinus tachycardia, and
sympathetic/parasympathetic dysfunction). Average HR
rise within 15 seconds of standing for patients with IOH
was 36+15 b/m and compensatory HR rise during IOH fell
with increasing age.

17 24 31 49 73

\
+ t t
0 10 20 30 40 50 60 70 80
Years

Figure 1: Box plot of ages for the 21 patients who demonstrated initial
orthostatic hypotension during active standing.
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Figure 2: Average compensatory heart rate rise for patients who
demonstrated initial orthostatic hypotension (IOH), categorised into
age groups.

Conclusion: There was a high occurrence of IOH amongst
patients with clinical history of transient dizziness upon
standing. A third of these patients presented additional
autonomic dysfunction. Continuous BP monitoring during
active standing tests is required to confirm diagnosis of IOH
and we advocate for this to be considered an integral part of
the autonomic assessment.

Disclosure: Dr V. lodice is supported by NIHR UCLH
Biomedical Research Centre.
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Headache 1
EPR-034

Eptinezumab for Migraine Prevention in
Patients with 2-4 Prior Treatment Failures:
DELIVER Subpopulation Analysis

M. Ashina !, M. Lanteri-Minet 2, P. Pozo-Rosich 3,

A. Ettrup 4, C. Christoffersen 4, M. Josiassen 4, R. Phul 4,
B. Sperling *

! Danish Headache Center, Rigshospitalet Glostrup,
University of Copenhagen, Copenhagen, Denmark, ? Pain
Department and FHU InovPain, Centre Hospitalier
Universitaire de Nice and Université Cote Azur, Nice,
France, 3 Headache Unit and Research Group, Vall
d’Hebron University Hospital and Research Institute,
Universitat Autonoma de Barcelona, Barcelona, Spain,

4 H. Lundbeck A/S, Copenhagen, Denmark

Background and aims: In DELIVER, eptinezumab
treatment resulted in statistically significant reductions in
monthly migraine days (MMDs) in patients with migraine
and prior preventive treatment failures versus placebo. This
exploratory analysis evaluated the preventive migraine
efficacy of eptinezumab in selected subgroups of patients in
DELIVER.

Methods: DELIVER (NCTO04418765) is a phase 3b,
multicenter, parallel-group, double-blind study that
randomized patients to eptinezumab 100mg, 300mg, or
placebo (administered intravenously every 12 weeks) for
preventive migraine treatment. Eligible adults (18-75y) had
episodic (EM) or chronic migraine (CM) and 2-4
documented unsuccessful treatments in the past 10y. The
primary endpoint—change from baseline in MMDs over
Weeks 1-12 (Wksl-12)—was analyzed in patient
subgroups, including sex, disease classification, medication-
overuse headache (MOH) diagnosis, and number of
previous treatment failures.

Results: Across all subgroups, eptinezumab-treated patients
demonstrated reductions from baseline in MMDs over
Wks1-12. The advantages over placebo were numerically
greater in patients with MOH versus the general population,
in patients with CM versus EM, in patients with
highfrequency versus low-frequency EM, and in patients
with >2 prior preventive treatment failures versus <2
treatment failures. The 95% confidence intervals for mean
differences from placebo in change from baseline did not
cross 0 for any subgroups except men and patients with
low-frequency EM (both had <40 patients per treatment
arm).

Conclusion: Across all explored subgroups of adults with
migraine and prior preventive treatment failures, greater
reductions in MMDs over Wks1-12 were observed with
eptinezumab versus placebo in patients with MOH, CM,
and >2 documented treatment failures.

Disclosure: H. Lundbeck A/S, Copenhagen, Denmark.

EPR-035

Effectiveness of fremanezumab for
preventive treatment of migraine: the
observational PEARL study

M. Ashina 1, D. Mitsikostas 2, F. Amin 3, P. Kokturk 4,

A. Poole 5, G. Sahin 6, C. Schankin 7, T. Nezadal 8,

L. Lyras 4, X. Ning 9, L. Krasenbaum °, C. Tassorelli 10

! Danish Headache Center, Department of Neurology,
Faculty of Health and Medical Sciences, Rigshospitalet
Glostrup, University of Copenhagen, Copenhagen, Denmark,
2 Ist Neurology Department, Aeginition Hospital, National
and Kapodistrian University of Athens, Athens, Greece,

3 Department of Neurorehabilitation/Traumatic Brain Injury,
Danish Headache Center, Department of Neurology, Faculty
of Health and Medical Sciences, Righospitalet, University of
Copenhagen, Copenhagen, Denmark, * Teva Netherlands
B.V., BR, Amsterdam, The Netherlands, > Oslo Headache
Center, Oslo, Norway, ¢ Department of Clinical Sciences,
Lund University, Lund, Sweden, 7 Department of Neurology,
Inselspital, University Hospital Bern, University of Bern,
Bern, Switzerland, ¢ Institute of Neuropsychiatric Care,

Ist School of Medicine, Charles University, Prague, Czech
Republic, * Teva Branded Pharmaceutical Products R&D,
Inc., West Chester, PA, United States of America,

10 Headache Science and Neurorehabilitation Center, IRCCS
Mondino Foundation, Department of Brain and Behavioral
Sciences, University of Pavia, Pavia, Italy

Background and aims: Fremanezumab, a humanised
monoclonal antibody selectively targeting calcitonin gene-
related peptide, is approved in Europe for migraine
prevention in adults with >4 monthly migraine days
(MMD). PEARL (EUPAS35111) is an ongoing
observational study designed to generate real-world data on
the effectiveness of fremanezumab in chronic and episodic
migraine (CM/EM) patients. This interim analysis assessed
key effectiveness endpoints.

Methods: PEARL is a 24-month, pan-European,
prospective, Phase 4 study being conducted at approximately
90 sites across 11 European countries. The primary endpoint
is proportion of patients reaching >50% reduction in MMD
during the 6-month period after initiating fremanezumab.
Secondary endpoints include mean change from baseline in
MMD, Migraine Disability Assessment (MIDAS) scores,
six-item Headache Impact Test (HIT-6) scores, and days of
concomitant acute headache medication use at various
timepoints (Months 1-24).

Results: This interim analysis included 389 patients (CM/
EM, 77.1%/22.9%; female, 346[88.9%]; age, 44.9[12.00]
years). In patients with complete data (n=181), 99(54.7%)
reached >50% reduction in MMD during the 6-month period
after initiating fremanezumab. Mean change from baseline in
MMD was —8.0[7.24] at 6 months. Improved scores from
baseline at 3 and 6 months, respectively, were reported by
47.1% and 55.8% of patients for MIDAS and 53.8% and
56.1% for HIT-6. Mean change from baseline in monthly
days with acute medication use was —6.5(6.24) at 6 months.
No drug-related serious adverse events have been reported.
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Conclusion: Interim results of PEARL demonstrate the
real-world effectiveness of fremanezumab for migraine
prevention and reduction of migraine-related disability.
Disclosure: Funded by Teva Pharmaceuticals.

EPR-036

Final results from a real world evidence
study on the treatment of migraine
patients with Erenumab In GERMANY
(SPECTRE)

C. Gaul t, M. Koch 2, C. Baufeld 3

! Headache Center, Frankfurt, Germany, > Novartis Pharma
AG, Basel, Switzerland, 3 Novartis Pharma GmbH,
Nuernberg, Germany

Background and aims: Migraine is among the most
common neurological diseases world-wide. Erenumab, a
calcitonin gene-related peptide (CGRP)-receptor antagonist,
was the first anti-CGRP pathway treatment approved for
migraine prevention. There still exists a need to better
understand treatment with erenumab in clinical practice by
headache specialists outside the setting of randomized
controlled trials. The aim of the SPECTRE study was to
elucidate patient profiles and treatment patterns for
erenumab in Germany based on migraine characteristics
and comorbidities.

Methods: This non-interventional study was conducted at
139 centers in Germany and enrolled 572 adult migraine
patients receiving erenumab treatment. Patients were either
new on treatment or had initiated treatment within 3 months
of entering the study. Apart from a headache diary, the
patient-reported-outcome questionnaires HIT-6 and TSQM
were used to assess the impact of headaches on daily life
and satisfaction of the patients with the treatment.

Results: Here the results of the final analysis of 572
migraine patients observed for 12 to 24 months will be
presented. Previous interim analysis of 454 patients treated
for 6 months showed that the majority of erenumab patients
were women with chronic migraine, with a high proportion
of psychiatric comorbidities. After 3 months of treatment
with erenumab monthly migraine und headache days were
reduced by 4.5 and 6.6 days, respectively. Furthermore,
HIT-6 score was reduced after 3 months and treatment
satisfaction remained high throughout 6 months.
Conclusion: SPECTRE will provide valuable insights into
use of erenumab in clinical practice in Germany, help
characterize prescription patterns and analyze the respective
therapy response.

Disclosure: Dr. Charly Gaul received honoraria from
Allergan Pharma, Bayer vital, Boehringer Ingelheim
Pharma, Cerbotec , Desitin Arzneimittel , electroCore,
Grunenthal, Hormosan Pharma, Lilly, Novartis, Ratiopharm,
Sanofi, TEVA.
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EPR-037

Comparison of efficacy and safety of anti-
cgrp antibodies between over and under
65-year-old migraine patients

I. Cetta 1, R. Messina 2, L. Zanandrea !, B. Colombo 3,
M. Filippi !

! Neuroimaging Research Unit, Division of Neuroscience.
Neurology Unit, IRCCS San Raffaele Scientific Institute,
Milan, Italy. Vita-Salute San Raffaele University, Milan,
Italy, > Neuroimaging Research Unit, Division of
Neuroscience. Neurology Unit, IRCCS San Raffaele
Scientific Institute, Milan, Italy, 3 Neurology Unit, IRCCS
San Raffaele Scientific Institute, Milan, Italy

Background and aims: Previous studies reported a positive
effect of anti-CGRP monoclonal antibodies (mAbs) in
migraine prevention, either in over and under 65-years aged
patients. Aim of our study was to compare real-life efficacy
and safety of mAbs between young and elder migraine
patients.

Methods: 30 migraine patients treated with mAbs were
enrolled, 15 over (O65) and 15 under (U65) 65 years old.
Patients were matched for sex, monthly headache (MHD)
and migraine (MMD) days at baseline. Between-group
differences in MHD, MMD, Migraine Disability Assessment
Test (MIDAS) score, number of days and pills of acute
medication intake were assessed after 3 (M3) and 6 (M6)
months of treatment. The presence of adverse events was
also investigated.

Results: In each group, thirteen patients (87%) were women
and nine patients (60%) had chronic migraine. Baseline
mean MHD and MMD of both groups was 20 (SD 9.6).
Mean age was 70 (65-76) and 45 (19-55) in 065 and U65
group, respectively. After 3 and 6 months of treatment, both
groups had a reduction of MHD, MMD, MIDAS score,
number of days and pills of acute medication intake, without
statistically significant differences between the two groups
(M3: p=0.7, p=0.3, p=0.6, p=0.5, p=0.3; M6: p=0.1, p=0.4,
p=0.4, p=0.3, p=0.9). Also, a similar proportion of patients
in each group complaint adverse events at M3 (p=1.0) and
M6 (p=1.0).

Conclusion: Our real-life data showed that mAbs are as
effective and safe in over as in under 65-year-old migraine
patients.

Disclosure: Nothing to disclose.
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EPR-038

Predictors of response to antiCGRP
monoclonal antibodies: a multicenter,
24-week, cohort study on 864 migraine
patients

G. Egeo %, C. Aurilia 1, S. Cevoli 2, G. Fiorentini 1,

C. Altamura 3, C. Finocchi 4, L. Di Clemente >, M. Zucco 2,
A. Raniero 6, M. Trimboli 7, F. Bono &, M. Filippi °,

S. Proietti 19, S. Bonassi 19, D. Le Pera 1, M. Albanese 12,
L. Grazzi 13, P. Di Fiore 14, F. D’Onoftrio 15, M. Aguggia 16,
B. Colombo ¢, P. Torelli Y7, F. Vernieri 3, P. Barbanti !

! Headache and Pain Unit, IRCCS San Raffaele Roma,
Rome, Italy 2 IRCCS, Institute of Neurological Sciences,
Bologna, Italy ° Headache and Neurosonology Unit,
Policlinico universitario Campus Bio-Medico, Rome, * San
Martino Hospital, Headache Center, Genova, Italy °> San
Camillo Hospital, Headache Center, Rome, Italy ®* AORN
Antonio Cardarelli, Neurology Unit, Naples, Italy, 7 Institute
of Neurology, Department of Medical and Surgical Sciences,
University Magna Grecia, Catanzaro, Italy, ¢ Center of
Headache and Intracranial Pressure Disorders, Neurology
Unit, A.O.U. Mater Domini, Catanzaro, Italy, * Neurology
Unit, IRCCS San Raffaele Scientific Institute, Vita-Salute San
Raffaele Univesity, Milan, Italy, ' Clinical and Molecular
epidemiology, Department of Human Sciences and quality of
Life Promotion, IRCCS San Raffaele Roma, Rome, Italy

I Department Neuromotor Rehabilitation, IRCCS San
Raffaele, Milan, Italy, > Neurology Unite, Headache Center,
University Hospital Tor Vergata, Rome, Italy,

13 Neuroalgology Unit, Headache Center Fondazione IRCCS
Istituto Neurologico Carlo Besta, Milan, '* UOC Neurologia
and stroke Unit, Headache Center, ASST Santi Paolo Carlo,
Milan, Italy, > Headache Center, AOSG Moscai, Avellino,
Italy, '° Cardinal Massaia Hospital, Headache Center, Asti,
Italy, 7 Unit of Neurology, Department of Medicine and
Surgery, Headache Center, University of Parma, Parma,
Italy

Background and aims: This study is aimed at investigating
predictors of response (>50%) or super-response (>75%) to
monoclonal antibodies (mAbs) targeting the Calcitonin
Gene-Related Peptide (CGRP) in high-frequency episodic
(HFEM) or chronic migraine (CM).

Methods: In this multicenter, cohort, real-life study, we
considered all consecutive patients affected by HFEM or
CM visited 21 Italian headache centers from 20.12.2018 to
30.06.2021 treated with erenumab, galcanezumab or
fremanezumab for >24 weeks. Primary and secondary
endpoints were >50% and >% response predictors at 24
weeks.

Results: 864 migraine patients (HFEM/CM, n= 208/656)
received antiCGRP mAbs for >24 weeks. Unilateral pain
(UP) + unilateral cranial autonomic symptoms (UAS)
predicted >50% and >75% response in both HFEM (61.8%
vs 28%, p=0.007; 72.2% vs 43.1%, p=0.005) and CM
(60.4% vs 47.0%; p=0.017; 64.8% vs 50.7%; p=0.010). UP
+ allodynia, and UP + UAs + allodynia predicted >50%
response (63.6% vs 50.4%, p=0.024; 70.1% vs 57.0;
p=0.039) and >75% response (68.8% vs 53.6%; p=0.006;

75.0% vs 60.4; p=0.014) in CM. Multivariate analysis
showed that UP + UAs predicted £0% and >=75% response
in HFEM (OR: 4.23, CI 95%:1.57-11.4; p=0.004; OR:
3.44, C195%:1.42-8.31; p=0.006) and in CM (OR: 1.90, CI
95%:1.15-3.16; p=0.012; OR: 1.78, CI95%:1.14-2.80;
p=0.012). In CM, UP + allodynia predicted >75% response
(OR: 1.93, CI 95%:1.22-3.05; p=0.005), whereas obesity
was a negative >50% response predictor (OR: 0.21, CI
95%:0.07-0.64; p=0.0006).

Conclusion: Peripheral trigeminal sensitization symptoms
(UP + UAs) alone, on association with central sensitization
ones (allodynia) seem to predict >50% and >75% response
to antiCGRP mAbs.

Disclosure: | have no disclosure.
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Sleep restriction alters cortical inhibition
in episodic migraine subgroups

M. Mykland !, M. Uglem 2, T. Sand %, P. Omland *

! Department of Neuromedicine and Movement Science,
Norwegian University of Science and Technology,
Trondheim, Norway, > Department of Neurology and Clinical
Neurophysiology, St. Olavs Hospital, Trondheim, Norway

Background and aims: There is a well-known interaction
between sleep and migraine which remains to be elucidated.
Migraine patients having non-sleep related attacks (NSM)
display increased pain sensitivity and polysomnography
findings of relative sleep deficit compared to sleep related
migraine (SM). Here, we investigated cortical inhibition
after sleep restriction (SR) in these subgroups, as well as in
migraine with (MA) and without aura (MwoA).

Methods: 29 controls and 46 interictal migraine patients
(SM n=14, NSM n=32/MA n=19, MwoA n=27) underwent
two sessions of transcranial magnetic stimulation (TMS)
after two nights of either 8-hour sleep or 4-hour sleep in
randomised order. Cortical silent period (CSP) was recorded
from the abductor pollicis brevis muscle and analysed for
interaction effects in random intercept models of CSP with
sleep condition, group and their interaction as fixed effects.
Results: We detected a significantly larger decrease in CSP
after SR in NSM than in controls (p=0.002; 95 % CI -34.7
to -7.9) and SM (p=0.007; 95 % CI -43.0 to -6.6). We also
found a significantly larger decrease in CSP after SR in MA
compared to controls (p=0.017; 95 % CI -35.2 to -3.5). Post
hoc contrast revealed a significant effect of SR within the
NSM (p=0.002) and MA group (p=0.030).

Conclusion: The larger decrease in CSP after SR in NSM
and MA suggest these subgroups to be prone to sleep
induced changes in central GABAergic systems.
Disclosure: Nothing to disclose.
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EPR-040

An altered pontine-hypothalamic
functional interplay could predict migraine
disease progression over the years

R. Messina !, P. Valsasina 2, A. Falini 3, M. Rocca 1,

M. Filippi !

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

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

3 Neuroradiology Unit and CERMAC, Division of
Neuroscience, IRCCS Ospedale San Raffaele, and
Vita-Salute San Raffaele University, Milan, Italy

Background and aims: Little is known regarding the
functional interaction between the pons and hypothalamus
in migraine patients studied during the interictal phase. This
study aimed to explore resting state (RS) effective
connectivity (EC) abnormalities between these two regions
in interictal migraine patients and investigate their value in
predicting migraine progression over the years.

Methods: 90 episodic migraine patients and 72 controls
underwent baseline RS functional magnetic resonance
imaging. 23 patients underwent clinical evaluation after 4.5
years. RS EC of bilateral pons and hypothalamus was
performed using SPM12 and dynamic causal modelling. RS
EC differences between groups were investigated using
parametric empirical bayes models. Linear regression
models were used to identify imaging predictors of disease
progression, as measured by changes in migraine frequency.
Results: At baseline, compared to controls, migraine
patients had higher inhibitory EC within the left pons and
from bilateral pons to the ipsilateral and contralateral
hypothalamus. Migraine patients experienced also a lower
inhibitory EC from the left hypothalamus to the left pons,
as well as a lower excitatory EC from the right pons to the
left pons. During the follow-up, 35% of patients reported a
higher migraine attack frequency. Higher inhibitory RS EC
from the left pons to bilateral hypothalamus predicted
clinically worsening.

Conclusion: During the interictal phase, migraine patients
experience a prominent inhibitory influence of the pons
over the hypothalamus, while the inhibitory influence of the
hypothalamus over the pons is reduced. A higher pontine-
hypothalamic inhibitory activity may be a prognostic
marker for migraine progression over the years.
Disclosure: The authors declare that they have no conflict
of interest related to this study.
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Miscellaneous
EPR-041

High density EEG signatures of connected
vs disconnected consciousness during
REM sleep

B. Cecconi 2, B. Riedner 1, R. Smith 1, J. Annen 2,

S. Laureys 2, G. Tononi 1, M. Boly %, B. Baird *

I Department of Psychiatry, University of Wisconsin—
Madison, Madison, W1, United States of America, > GIGA-
Consciousness, Coma Science Group, University of Liége,
Liege, Belgium

Background and aims: A hallmark of rapid eye movement
(REM) sleep is a “perceptual disconnection” from the
physical environment, with the failure of external stimuli to
be incorporated into the contents of consciousness
(dreaming experiences). This study aims to characterize the
neural correlates of connected (CC) vs disconnected
consciousness (DC) during REM sleep.

Methods: We collected hdEEG from n=22 subjects (n=11
per condition) during REM sleep. A roving auditory oddball
sequence was played for a total of six minutes. Participants
were subsequently awakened and reported whether they
were conscious or not before awakening, and if so, whether
they heard the tones (connected) or not (disconnected).
Results: Topographical analysis of scalp oscillatory power
across the whole session revealed decreased low-frequency
1-4 Hz poweh and increased high-beta 20-30 Hz power (p
<0.05, SNPM corrected) during CC compared to DC. We
also found a significant increase in negative amplitude of
EEG responses to deviant tones (p=0.008, family-wise error
corrected at the cluster level) at latency 258-284 ms in CC
compared to DC. The negative amplitude of this component
significantly increased the closer subjects approached to
awakening (pFWE=0.003, cluster level) during CC
compared to DC. Additional early (142-150 ms) and late
(342-352 ms) positive components were found during CC
in response to deviant tones (pFWE <0.006, cluster level),
but the amplitude of these components did not show an
interaction with time.

T-values showing differences in normalized percent power in each time
window between connected and disconnected consciousness (white
dots indicate p<0.05, SNPM corrected). Widespread decreases in 1-4
Hz and increases in 20-30 Hz power during CC

Mean (top) and t-values (bottom) of the contrast: DC Deviants — CC
Deviants

Conclusion: Together this analysis suggests several
promising electrophysiological signatures differentiating
connected vs disconnected consciousness during REM
sleep.

Disclosure: Nothing to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 169-242



EPR-042

Caregivers’ decision-making preferences
for patients with disorders of
consciousness in rehabilitation centers

C. Derchi 1, M. Bassi 2, C. Valota 2, M. Rosenfelder 3,
P. Ocehl 4, L. Willacker °, M. Hohl 4, A. Mazza 1,

A. Bender 5, J. Sitt 6§, M. Rosanova 2, K. Kuehlmeyer 4,
A. Comanducci !

I'IRCCS, Fondazione Don Carlo Gnocchi ONLUS, Milan,
Italy, > Department of Biomedical and Clinical Sciences
“Luigi Sacco”, Universita degli Studi di Milano, Milan,
Italy, 3 Therapiezentrum Burgau, Burgau, Germany,

# Institute of Ethics, History and Theory of Medicine, LMU
Munich, Munich, Germany, > Department of Neurology,
University Hospital, Ludwig-Maximilians-Universitat
Munich, Munich, Germany, ¢ Sorbonne Universite, Institut
du Cerveau - Paris Brain Institute - ICM, Inserm, CNRS,
Paris, France

Background and aims: Shared decision making (SDM) is
the gold standard in clinical practice, which is supposed to
overcome the limits of a paternalistic approach. It consists
of an exchange of information, a shared deliberation of
values and a decision that both parties agree upon. Since
SDM is a normative approach, it should be based on
principles of medical ethics. In medical decision-making for
patients with disorders of consciousness (DoC), SDM
between the medical team and the patients’ surrogate is
demanded. In this study we aimed to investigate whether
caregivers prefer to be included in SDM for their loved ones
in the post-acute phase.

Methods: A survey on decision making styles, treatment
decisions (life-saving/non-life saving procedures) and
reasons for decision making addressed to family caregivers
of patients with DoC was conducted at the admission of
patients in post-acute rehabilitation facilities. Participants
were recruited through consecutive sampling in two
neurorehabilitation centers in Italy and Germany.

Results: Preliminary results with 30 participants showed
that the majority of caregivers preferred to delegate
decisions to clinicians in favour of a paternalistic approach
to decision making.

Conclusion: The implementation of SDM is particularly
challenging in the care for patients with DoC, due to the
conjunction of many critical factors such as patient- and
caregiver-related issues, e.g. (dealing with) uncertainty and
emotional burden as well as contextual issues. We
recommend promoting SDM through the development of
specific European ethical guidelines for clinical practice of
patients with DoC within EAN.

Disclosure: This work was supported by ERA PerMed
JTC2019 “PerBrain”.
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EPR-043

Ultrasound assessment of cervical nerve
root enlargement in polyneuropathy is not
confounded by neuroforaminal stenoses

K. Hartig 1, C. Kronlage 1, J. Wittlinger 1, T. Hauser 2,

A. Grimm !

! Department of Neurology and Epileptology, Hertie Institute
for Clinical Brain Research, Eberhard Karls University
Tiibingen, Tuebingen, Germany, °> Department of
Neuroradiology, Eberhard Karls University Tiibingen,
Tuebingen, Germany

Background and aims: Ultrasound can detect enlargement
of the cervical nerve roots, which has been described both
in — mainly demyelinating — polyneuropathies (PNP) and in
compressive radiculopathies. This study investigates
whether neuroforaminal stenosis by itself, as a common but
often asympto-matic degenerative change, is associated
with nerve root enlargement on ultrasound.

Methods: We retrospectively studied 182 patients (62
demyelinating, 71 axonal PNP; 49 without evidence of
large-fiber PNP) who had undergone ultrasound of the
cervical nerve roots C5 and C6 and magnetic resonance or
computed tomography of the cervical spine that was
reviewed with respect to neuroforaminal stenoses.
Results: No significant differences in cervical nerve root
diameters were found between groups with vs. without
neuroforaminal stenosis. Patients with demyelinating PNP
had larger nerve roots than those with axonal/without PNP.
The diagnostic performance of the discrimination of PNP
subtypes based on ultrasound nerve root measurements did
not differ significantly when including or excluding subjects
with neuroforaminal stenoses.

Conclusion: The results suggest that neuroforaminal
stenosis per se does not entail relevant cervical nerve root
enlargement as detectable by nerve ultrasound. Ultrasound
assessment of cervical nerve root size in polyneuropathy is
unlikely to be confounded by common degenerative
changes of the cervical spine. Conversely, ultrasound may
be useful for differentiating asymptomatic from clinically
relevant cervical compressive lesions.

Disclosure: No disclosures relevant to the abstract.
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EPR-044

COVACIMS Study: SARS-CoV-2 vaccine
effectiveness in patients with multiple
sclerosis

F. Ladeira !, C. Nobrega 2, C. Capela 1, I. Mendes 3,

M. Salavisa 4, J. Cerqueira ®

! Neurology Department, Hospital Santo Antonio dos
Capuchos, Centro Hospitalar de Lisboa Central, Alameda
Santo Antonio dos Capuchos, Lisbon, Portugal, ? Life and
Health Sciences Research Institute (ICVS), School of Health
Sciences, University of Minho, Braga, Portugal and
ICVS/3B’s - PT Government Associate Laboratory, Braga/
Guimaraes, Portugal, 3 Neurology Department, Hospital
Garcia de Orta, Almada, * Neurology Department, Hospital
de Egas Moniz, Centro Hospitalar Lisboa Ocidental;
CEDOC, Nova Medical School/Faculdade de Ciéncias
Medicas, Universidade Nova de Lisboa; Lisboa, Portugal,

5 Neurology Department, Hospital de Braga, 2CA — Clinical
Academic Centre Braga; School of Medicine, University of
Minho, Braga, Portugal

Background and aims: Some disease modifying treatments
(DMT) used in multiple sclerosis (MS) treatment were
associated with a greater risk of severe SARS-CoV-2
infection and may compromise seroconversion following
infection and vaccination. We aim to evaluate the
immunogenicity of COVID-19 vaccines, as measured by
antibody and T-cell responses, in a real-world cohort of MS
patients under different DMT.

Methods: Multicentre prospective cohort study of 500 MS
patients vaccinated against COVID-19, with 3 study visits:
14-56 days, 3 months, and 9 months after completing
vaccination. Demographic and clinical data including MS
history and treatment, COVID-19 infection and vaccination
will be collected. Analyses include lymphocyte counts and
immunophenotyping, IgM and IgG anti-SARS-CoV-2-
spike and -nucleocapside proteins, and SARS-CoV-2 spike
and nucleocapside protein-specific T-cell responses.
Recruitment is open until 15th March 2022. We present
preliminary baseline data of 161 patients.

Results: 64.6% women, mean age 43.3 years. Mean time
since diagnosis 9.4 years; mean EDSS was 2.4. Six patients
(3.7%) had COVID-19 before vaccination, 84.5% had a
complete mMRNA vaccine scheme and 13.0% a mixt mMRNA
or adenovirus scheme; 73.9% had a boosted mMRNA vaccine.
84.5% presented reactive T spots against total SARS-CoV-2
and spike protein.

Conclusion: The COVACIMS study will provide relevant
information regarding the effectiveness of the SARS-CoV-2
vaccine according to DMT use in a Portuguese MS
population. This data may support clinical decision making.
Disclosure: Data collection, statistical analysis and medical
writing assistance is supported by Biogen. Merck and
Roche support the study via a grant to GEEM (Portuguese
MS Study Group).

EPR-045

Role of transcranial magnetic stimulation
on recovery of post stroke aphasia

H. Elshebawy, E. Fahmy

Cairo University, Cairo, Egypt

Background and aims: Both hemispheres have role in
post-stroke aphasia recovery but better recovery is expected
with the restoration of function by the left hemisphere.
Transcranial stimulation has been used to favor recruitment
of left-hemispheric language networks, thus helps aphasia
recovery. The aim of this study is to evaluate the effect of
excitatory repetitive transcranial magnetic stimulation
(rTMS) on recovery of post stroke aphasic patients.
Methods: 30 patients with post stroke chronic aphasia were
included in the study. Aphasia severity was assessed using
Aphasia Severity Rating Scale (ASRS). Speech deficits
were assessed using Kasr Al-Aini Arabic Aphasia test
(KAAT). Real rTMS was applied for 8 sessions (10 HZ)
over the two parts of Broca’s area: the anterior part (pars
triangularis) and the posterior part (pars opercularis). All
patients were evaluated before, after the end of treatment
sessions and one month later.

Results: There was a significant improvement in the mean
total score and mean scores of components of KAAT scale
before, immediately after and after one month of rTMS (p<
0.05). Moreover, there was a significant improvement in
mean scores of ASRS before, immediately after and after
one month of rTMS (p=0.000). There was a significant
difference in mean scores of ASRS and KAAT before,
immediately after the last session and after one month
between small, medium and large brain infarcts (p<0.05).

Fig. (1): Comparisons between means of total score of KAAT scale
before, immediately after and after one month of rTMS in studied
patients.
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Fig. (2): Comparisons between mean scores of ASRS scale before,
immediately after and after one month of rTMS in studied patients.

Conclusion: Excitatory rTMS is a beneficial adjuvant
therapy that improves language skills in patients with
chronic post-stroke non-fluent aphasia in short and long
term.

Disclosure: The authors declare there was no conflict of
interest.
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EPR-046

Maurice Merleau-Ponty’s phenomenology
of perception and its relevance to modern
cognitive science

J. Wagner

Department of Neurology , Kepler University Hospital,
Johannes Kepler University, Linz, Austria; Faculty of
Humanities, Charles University, Prague, Czech Republic

Background and aims: The aim of this poster/talk is to
present Maurice Merleau-Ponty’s philosophy of perception
and delineate its contribution to modern neuropsychology.
Methods: Literature research.

Results: Merleau-Ponty (1908-1961) was a French
philosopher. In an attempt at naturalizing phenomenology,
he resorted to (neuro-)psychology, psychopathology and
cognitive science. He focussed on perception, developing a
theory of the lived body (corps propre). Utilizing clinical
examples — the best known that of a patient suffering from
visual agnosia after an occipital traumatic injury — Merleau-
Ponty theorizes the body as a prenoetic means of actively
perceiving the environment in a sensorimotor intentional
arc. Overcoming the dualism of mind and body, Merleau-
Ponty describes the ambiguity of the lived body: it is a
perceivable object as well as a perceiving agent, thereby
forming a nexus between the individual and his/her
environment. This constellation informs the idea of a body
schema induced by multisensory inputs and efference
copies of intended movements as a prerequisite of the unity
and coherence of our body in space that we perceive in
health. Its disruption in neurological syndromes such as
neglect, anosognosia, and somatoparaphrenia, as well as in
experimentally inducible sensations, such as disembodiment
and out-of-body experiences has been extensively
investigated via morphological and functional imaging and
psychophysical experiments.

Conclusion: Merleau-Ponty may be credited for two
achievements: laying the conceptual foundation for many of
the neuropsychological syndromes neurologists face, as
well as clarifying that philosophy and neuroscience are not
mutually exclusive, competing fields but rather inform and
complement each other.

Disclosure: Nothing to disclose.
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EPR-047

Acute glucocorticoid elevation after
traumatic brain injury predicts reduces
survival rate: a translational study

I. Komoltsev !, N. Shirobokova 2, A. Volkova 2,

S. Frankevich 1, O. Salyp 2, D. Bashkatova 2, D. Shalneva 2,
P. Kostrukov 2, O. Kostyunina 2, M. Novikova 2,

A. Timokhova 3, M. Makhmudov °, F. Rider 3,

T. Druzhkova 3, M. Sinkin 6, A. Talypov 4, A. Guekht 5,
N. Gulyaeva !

I Dept. of Functional Biochemistry of Nervous System,
Institute of Higher Nervous Activity and Neurophysiology,
Russian Academy of Sciences, Moscow, Russian Federation
and Moscow Research and Clinical Center for
Neuropsychiatry, Moscow, Russian Federation, > Dept. of
Functional Biochemistry of Nervous System, Institute of
Higher Nervous Activity and Neurophysiology, Russian
Academy of Sciences, Moscow, Russian Federation,

3 Moscow Research and Clinical Center for Neuropsychiatry,
Moscow, Russian Federation, * Sklifosovsky Research
Institute of Emergency Care, Moscow, Russian Federation,

3 Moscow Research and Clinical Center for Neuropsychiatry,
Moscow, Russian Federation and Dept of Neurology,
Neurosurgery and Genetics, Pirogov Russian National
Research Medical University, Moscow, Russian Federation,
¢ Sklifosovsky Research Institute of Emergency Care,
Moscow, Russian Federation and A.l. Evdokimov Moscow
State University of Medical Dentistry, Moscow, Russian
Federation

Background and aims: Glucocorticoid (GC) elevation in
the acute period of traumatic brain injury (TBI) is an
important link between the acute damage, late TBI
complications and outcome. In addition, chronic stress can
affect stress response associated with long-term disturbances
of the hypothalamic-pituitary-adrenal (HPA) axis.
Methods: We asses acute cortisol level and survival rate in
patients (n=63, mortality 13%) in 2-year longitudinal
prospective study. We also measured the time course of
corticosterone (CS) level in the blood and survival rate
within three months after lateral fluid percussion TBI in rats
(n=43, acute mortality 23%, chronic mortality 36%). Stress
reactivity was assessed 3 months after TBI using forced
swimming test. ROC-analysis was used for determining
cut-off GC level. Survival rates were compared using
Kaplan-Meier method.

Results: Both in clinical and experimental studies, acute
GC levels were higher in subjects who died within follow-
up period. Cortisol level in patients showed accuracy of
0.742 (AUC 0.815) in mortality prediction (Fig.1). For
patients with acute cortisol level exceeding cut-off value of
600 nmol/l survival rate was significantly lower (Fig.2). In
the experimental study, CS levels increased on day 3 after
TBI and predicted mortality with accuracy of 0.882 (AUC
0.861). After forced swimming test performed 3 months
after TBI, CS elevated in all rats, maximally in intact control

group.

Figure 1. ROC-analysis and determining GCS cut-off level in the
experimental (A, C) and clinical studies (B, D).

Figure 2. Survival rate in the experimental (A) and clinical studies (B)
for selected GCS cut-off level.

Conclusion: Acute GC elevation predicts mortality within
months after injury both in clinical and experimental
settings. HPA axis function remains impaired in rats 3
months after surgical stress and TBI.

Disclosure: Supported by RSF, grant Ne 22-25-00713.
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KCNT2-related epilepsies and
developmental disorders

M. Cioclu !, M. Soldovieri 2, I. Mosca 2, P. Ambrosino 2,
A. Bayat 1, S. Wortmann 3, J. Koch 4, V. Strehlow 5,

K. Shirai ¢, S. Sanders 7, V. Michaud &, P. Striano °,

A. Riva 9, H. Muhle 19, S. Meletti 11, J. Lemke 5,

R. Moller 1, G. Rubboli !, M. Taglialatela 12

I Department of Epilepsy Genetics and Personalized
Medicine, Danish Epilepsy Centre, Filadelfia, Dianalund,
Denmark, 2 Department of Medicine and Health Sciences
“Vincenzo Tiberio”, University of Molise, Campobasso,
Italy, 3 Department of Pediatrics, Amalia Children’s
Hospital, Radboud Center for Mitochondrial Medicine,
Radboudumc, Nijmegen, The Netherlands, * Department of
Pediatrics, University Medical Center Salzburg, Salzburg,
Austria, J Institute of Human Genetics, University of Leipzig
Medical Center, Leipzig, Germany, 5 Department of
Pediatrics, Tsuchiura Kyodo General Hospital, Ibaraki,
Japan, 7 Department of Psychiatry and Behavioral Sciences,
UCSF Weill Institute for Neurosciences, University of
California, San Francisco, San Francisco, CA, United States
of America, ¢ Service de Genetique Medicale, Centre de
Reference Anomalies du Developpement et Syndrome
Malformatifs, Centre Hospitalier Universitaire de Bordeaux,
Bordeaux, Aquitaine, France, * Department of
Neurosciences, Rehabilitation, Ophthalmology, Genetics,
Maternal and Child Health, University of Genoa, Genoa,
Italy, 'Y Department of Neuropediatrics, University Medical
Center Schleswig-Holstein, Campus Kiel, Kiel, Germany,

I Department of Biomedical, Metabolic, and Neural Science,
University of Modena and Reggio Emilia, Modena, Italy,

12 Department of Neuroscience, University of Naples
“Federico 11", Naples, Italy

Background and aims: The aim of our study is to explore
the clinical and genotypic characteristics of a novel cohort
of patients with pathogenic variants in KCNT2, which
encodes for the alfa subunit of the potassium channel Slick
and has recently been associated with a developmental and
epileptic encephalopathy with 12 patients described in
literature until now. We report the functional effects of the
variants and describe a possible precision medicine strategy.
Methods: The patients have been collected through an
international collaboration. All the variants included are
classified as pathogenic or likely pathogenic according to
the ACMG Classification. Functional tests were performed
by recording the currents generated in HEK cells transfected
with the variants of interest, through the patch-clamp
technique in the whole-cell configuration.

Results: We describe eight previously unpublished patients,
four females and four males (age range 1-14 years); four of
them were diagnosed with epilepsy, West syndrome in two
cases and focal epilepsy in the other two. The remaining
four patients underwent genetic testing for developmental
delay and/or autistic spectrum disorder; one patient
presented a paroxysmal movement disorder. Four patients
are carriers of gain-of-function (GOF) variants and four are
carriers of loss-of-function (LOF) variants. Quinidine,
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which demonstrated the ability to reverse the GOF effects
of one of the variants in vitro, was also clinically effective
in the treatment of the patient carrying that variant.
Conclusion: Our data contribute to expanding the KCNT2-
associated spectrum, supporting the role of both gain-of-
function and loss-of-function variants, and provide novel
insights for precision medicine strategies.

Disclosure: | have no actual or potential conflict of interest
in relation to this abstract.
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EPR-049

US and MRI guided assessment of the
optic nerve sheath diameter in idiopathic
intracranial hypertension

N. Elsaid, T. Belal, A. Razek, A. Azab
Faculty of Medicine, Mansoura University, Manoura, Egypt

Background and aims: The present study aims to assess
and compare the possible role of the ultrasound (US) and
magnetic resonance imaging (MRI) measurements of optic
nerve sheath diameter (ONSD) in the diagnosis of idiopathic
intracranial hypertension (11H).

Methods: This study was carried out on 120 eyes of patients
diagnosed with I1H and 80 eyes of healthy controls. The
severity of papilledema in IIH patients were sub-classified
into mild and moderate/severe group. US and MRI based
evaluation of the ONSD was done 3 mm behind the globe.

MRI and US guided evaluation of the ONSD.

Results: US guided ONSD was significantly higher in
patients compared to controls and in mild papilledema
group compared to the moderate/severe group (p<0.00001).
The best ONSD cut-off value indicating I1H was 5.5mm
with an area under the curve of 0.863 sensitivity 75% and
specificity 92.5%. The ONSD was correlated to the grade of
papilledema with 6.6mm as the best cutoff indicating
moderate/severe papilledema with AUC of 0.782, sensitivity
76.7% and specificity 80.5%. The MRI guided ONSD were
comparable to the US guided with significant positive
correlation between both methods for evaluations (r=0.75,
p<0.001).

A) ROC curve of US guided ONSD for differentiating IIH patients
from controls, B) ROC curve of US guided ONSD for differentiating
mild versus moderate and severe papilledema groups.

Correlation between the US and MRI guided ONSD evaluation

Conclusion: ONSD can serve as a reliable screening tool of
raised ICP in IIH patients and indicator of the degree of
papilledema. Stratifying the patients according to the grade
of the papilledema may increase the sensitivity of the
ONSD cutoff values. The US and MRI guided ONSD
measurements were correlated; however the advantage of
being a simple accessible low-cost bedside tool favors the
US over the MRI.

Disclosure: The authors have nothing to diclose.
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EPR-050

Efficacy of Ozanimod in Disease-
Modifying Treatment Naive vs
Experienced Patients With Relapsing
Multiple Sclerosis

D. Centonze !, H. Hartung 2, X. Montalban 3, C. Cheng 4,
J. Riolo 4, S. Meuth °

I Department of Systems Medicine, Tor Vergata University,
Rome and Unit of Neurology, IRCCS Neuromed, Pozzilli,
Italy, 2 Department of Neurology, Medical Faculty, Heinrich-
Heine University, Dusseldorf, Germany, Brain and Mind
Centre, University of Sydney, Sydney, Australia; Department
of Neurology, Medical University of Vienna, Vienna, Austria;
and Palacky University Olomou, Olomouc, Czech Republic,
3 Department of Neurology- Neuroimmunology, Centre
d’Esclerosi Multiple de Catalunya (Cemcat), Hospital
Universitari Vall d’Hebron, Barcelona, Spain, 4 Bristol
Mpyers Squibb, Princeton, New Jersey, United States of
America, > Department of Neurology, Medical Faculty,
Heinrich-Heine University, Diisseldorf, Germany

Background and aims: The benefit of early intervention
with ozanimod treatment was demonstrated in phase 3 trials
(SUNBEAM-NCT02294058; RADIANCE-
NCT02047734), where ozanimod was superior to interferon
B-1a (IFN) on clinical and radiologic measures of disease
activity in patients with relapsing multiple sclerosis (RMS).
After switching from IFN to ozanimod in an ongoing open-
label extension (DAYBREAK-NCT02576717), patients
had numerically lower annualised relapse rates and
decreases in lesion counts. This exploratory analysis
assessed clinical and radiologic outcomes over 5-6 years
among patients who were disease-modifying therapy
(DMT)- naive or DMT-experienced before SUNBEAM/
RADIANCE.

Methods: In SUNBEAM/RADIANCE (“parent trials™),
adults with RMS received oral ozanimod 0.46 or 0.92 mg/d
or intramuscular IFN 30 pg/wk for >12 (SUNBEAM) or 24
(RADIANCE) months. Upon completion, patients were
eligible for open-label ozanimod 0.92 mg/d in DAYBREAK.
This analysis assessed clinical and radiologic outcomes in
patients who were DMT-naive or DMT-experienced at
SUNBEAM/RADIANCE baseline, received IFN or
ozanimod 0.92 mg in SUNBEAM/RADIANCE, and
received ozanimod 0.92 mg in DAYBREAK (data cutoff:
Feb 2021).

Results: Of 1501 patients who entered DAYBREAK from
SUNBEAM/RADIANCE, 1073 (71.5%) were DMT-naive
and 428 (28.5%) were DMT-experienced (predominantly
glatiramer or an interferon) at parent trial baseline.
Ozanimod treatment was associated with benefits in clinical
and radiologic measures of disease activity, which was
consistent between patients who were DMT-naive or DMT-
experienced at parent trial baseline and was maintained over
time in the OLE (Figures 1-3).
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Figure 1

Figure 2

Figure 3

Conclusion: In patients with RMS, the benefit of early
intervention with ozanimod was consistent regardless of
prior DMT exposure and is maintained over time.
Disclosure: These studies were supported by Celgene
International I1.
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EPR-051

Adipokine levels in multiple sclerosis
patients of the same age: associations
with clinical and radiological measures

F. Loonstra !, K. Falize 2, L. De Ruiter 1, M. Schoonheim 3,
J. Killestein %, H. De Vries 2, B. Uitdehaag 1,

M. Rijnsburger 2

! Neurology, Amsterdam University Medical Centers, Vrije
Universiteit, Amsterdam Neuroscience, Amsterdam MS
Center, Amsterdam, The Netherlands, > Molecular Cell
Biology and Immunology, Amsterdam University Medical
Centers, Vrije Universiteit, Amsterdam Neuroscience,
Amsterdam MS Center, Amsterdam, The Netherlands,

3 Anatomy and Neurosciences, Amsterdam University
Medical Centers, Vrije Universiteit, Amsterdam
Neuroscience, Amsterdam MS Center, Amsterdam, The
Netherlands

Background and aims: An imbalance of pro- and anti-
inflammatory adipokines, white adipose tissue hormones, is
suggested to play a crucial role in the immunopathology of
multiple sclerosis (MS). However, correlations with MS
phenotype remains to be elucidated. As age affects
adipokine function and synthesis, we aimed to determine
whether adipokine concentrations relate to disability
measures and brain volumes in MS patients of the same age.
Methods: Serum adipokine levels (adiponectin, leptin,
resistin) were measured using ELISA in 288 MS patients
and 125 healthy controls (HC) from Project Y, a cross-
sectional study of all people with MS born in the Netherlands
in 1966, and age-matched HC. Adipokine levels were
compared between MS patients and HC and correlated with
1) clinical measures like expanded disability status scale
(EDSS), disease duration, treatment status and 2) brain
volumes.

Results: Adiponectin concentrations were 1.2 fold higher in
patients compared to HC, with highest concentrations in
secondary progressive patients. Increased adiponectin
levels were associated with longer disease duration in
female progressive MS patients (f=0.3). Resistin and leptin
levels did not differ between MS patients and HC, however,
resistin levels were significantly reduced in patients using
teriflunomide compared to patients using glatiramer acetate,
dimethyl fumarate or ocrelizumab. Leptin levels
significantly associated with EDSS ($=0.4) and strongly
correlated with deep gray matter (=-0.7) and cortical gray
matter volume ($=-0.5) in primary progressive MS.
Conclusion: Adipokines are associated with clinical and
radiological measures, indicating that adipokines are
promising biomarkers for disease severity in MS.
Disclosure: VriendenLoterij, Dutch MS Research
Foundation, Mission Summit, VUmc Foundation.
Furthermore, this work was funded by a grant from GMSI
(Grant for Multiple Sclerosis Innovation), Merck KGaA,
Darmstadt, Germany.

EPR-052

Retinal layer thinning after optic neuritis
as a predictor of future relapse remission
in relapsing multiple sclerosis

G. Bsteh 1, N. Krajnc 1, K. Riedl 1, P. Altmann 1,

B. Kornek 1, F. Leutmezer 1, S. Macher 1, C. Mitsch 2,
P. Pruckner %, P. Rommer 1, G. Zulehner 1, B. Pemp 2,
T. Berger !

! Department of Neurology, Medical University of Vienna,
Vienna, Austria, > Department of Ophthalmology, Medical
University of Vienna, Vienna, Austria

Background and aims: Remission of relapses is an
important contributor to prognosis in relapsing multiple
sclerosis (RMS). In MS-associated acute optic neuritis
(MS-ON), retinal layer thinning measured by optical
coherence tomography (OCT) is a reliable biomarker of
neuroaxonal damage. However, prediction of non-ON
relapse remission is challenging. We aimed to investigate
whether retinal thinning after ON could predict relapse
remission after subsequent non-ON relapses.

Methods: For this longitudinal observational study from
the Vienna MS database (VMSD), we included MS patients
with 1) an episode of acute ON, 2) available spectral-
domain OCT scans within 12 months before ON onset
(OCThbaseline), within 1 week after ON onset (OCTacute)
and 3-6 months after ON (OCTfollow-up), and 3) at least
one non-ON relapse after the ON episode. Subsequent non-
ON relapses were classified as displaying either complete
or incomplete remission.

Results: We analyzed 167 MS patients (mean age 36.5
years [SD 12.3], 71.3% female). In 61 patients (36.5%)
>Irelapse showed incomplete remission. In the multivariable
analyses, incomplete remission of non-ON relapse was
predicted by GCIPL thinning both from OCTbaseline to
OCTfollow-up and from OCTacute to OCTfollow-up (odds
ratio [OR] 2.4 per Sum, p<0.001, respectively). Thinning of
pRNFL was also associated with incomplete relapse
remission when measured from OCTbaseline to OCTfollow-
up (OR 1.9 per 10um, p<0.001), but not when measured
from OCTacute to OCTfollow-up.

Conclusion: Retinal layer thinning after optic neuritis may
be useful as a predictor of future relapse remission in RMS,
potentially informing treatment strategy.

Disclosure: There was no funding to this research.
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Genetic variants in iron metabolism may
contribute to the development and
severity of progressive multiple sclerosis

A. Giordano 1, S. Santoro 2, M. Sorosina 2, F. Clarelli 2,
L. Ferre 1, M. Cannizzaro !, E. Mascia 2, M. Filippi 3,

F. Esposito !

! Laboratory of Human Genetics of Neurological Disorders,
IRCCS San Raffaele, Milan, Italy, Neurology Unit, IRCCS
San Raffaele, Milan, Italy, ?> Laboratory of Human Genetics
of Neurological Disorders, IRCCS San Raffaele, Milan, Italy,
3 Neurology Unit, IRCCS San Raffaele, Milan, Italy,
Neuroimaging Research Unit, IRCCS San Raffaele, Milan,
Ttaly

Background and aims: Slowly expanding lesions with a
paramagnetic iron rim are crucial for the pathogenesis of
progressive multiple sclerosis (MS) and the worsening of
disability, but whether the elevated iron content is a primary
or secondary phenomenon is still not clear. We investigated
the contribution of genetic variants in iron metabolism to
the susceptibility to progressive MS.

Methods: Starting from whole-genome data, we extracted
66,760 Single Nucleotide Polymorphisms (SNPs) located
inside 319 genes deemed relevant for iron homeostasis or
with known expression Quantitative-Trait-Loci (QTL)
effect on these genes from public repositories. Then, we
tested the association between the SNPs and the course of
MS in 946 patients, comparing 250 patients with benign
relapsing-remitting MS (disease duration >20 years,
EDSS<3.5) versus primary (n=409) and secondary (n=287)
progressive MS patients [Fig. 1].

Study workflow.

Results: The top-ranked signal mapped to chromosome 14
in the Hypoxia-Inducible-Factor-1-alfa (HIF1A) gene, with
the leading SNP (rs11621525_A) being protective towards
the progressive course (p=5.62e-07;0R=0.53). Rs11621525
is known from literature to modulate the expression of
HIF1A, through both expression- and methylation- QTL
effects. Interestingly, the second-ranked signal mapped to
chromosome 8 in the MYC gene (leading
SNP=rs3891248 A;p=1.18e-05;0R=0.50), a central player
in cell cycle and immune system regulation, whose activity
is modulated by the interaction with HIFl-alfa. As a
secondary analysis, rs3891248 AA was associated to
reduced disease severity in the progressive MS patients
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(n=649), assessed by the Age-Related Multiple Sclerosis
Severity score (beta=-2.16; p=0.031).

Conclusion: Genetic variants in iron metabolism-related
genes may contribute to the pathogenesis of progressive MS
and impact on disease severity.

Disclosure: The authors report no relevant disclosures.
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EPR-054

Processing speed in early-stage
relapsing-remitting multiple sclerosis and
its influence on treatment decision
making

G. Saposnik 1, R. Gomez-Ballesteros 2, M. Borges 3,

J. Martin-Martinez 4, J. Sotoca °, A. Alonso &,

A. Caminero 7, L. Borrega 8, J. Sanchez-Menoyo ?,

F. Barrero-Herndndez 10, C. Calles 1, L. Brieva 12,

M. Blasco-Quilez 13, J. Dotor Garcia-Soto 3, M. Campo-
Amigo 4, L. Navarro-Cant6 1°, E. Agliera 16, M. Garcés-
Redondo 7, O. Carmona 18, L. Gabaldon-Torres 19,

L. Forero 2, M. Hervas 4%, J. Maurino 2,

T. Castillo-Trivifio 22, S. Sainz de la Maza %3

! Division of Neurology, Department of Medicine,

St. Michael's Hospital, University of Toronto, Toronto, ON,
Canada, ? Medical Department, Roche Farma, Madrid,
Spain, 3 Hospital Universitario Virgen Macarena, Sevilla,
Spain, * Hospital Universitario Miguel Servet, Zaragoza,
Spain, 7 Hospital Hospital Universitari Mutua Terrassa,
Terrassa, Spain, ¢ Hospital Regional Universitario de
Malaga, Mdlaga, Spain, 7 Complejo Asistencial de Avila,
Avila, Spain,  Hospital Universitario Fundacién Alcorcon,
Alcorcon, Spain, * Hospital de Galdakao-Usansolo,
Galdakao, Spain, 1° Hospital Universitario Clinico San
Cecilio, Granada, Spain, ! Hospital Universitari Son
Espases, Palma de Mallorca, Spain, > Hospital Universitari
Arnau de Vilanova, Lleida, Spain, 13 Hospital Universitario
Puerta de Hierro, Madrid, Spain, '+ Complexo Hospitalario
Universitario de Pontevedra, Pontevedra, Spain, 15 Hospital
General Universitario de Elche, Elche, Spain, 16 Hospital
Universitario Reina Sofia, Cordoba, Spain, !” Hospital
Clinico Universitario Lozano Blesa, Zaragoza, Spain,

18 Fundacio Salut Emporda, Figueres, Spain, 'Y Hospital
Francesc de Borja, Gandia, Spain, ?° Hospital Universitario
Puerta del Mar, Cadiz, Spain, *! Consorci Corporacio
Sanitaria Parc Tauli, Sabadell, Spain, *> Hospital
Universitario Donostia, San Sebastian, Spain, 3 Hospital
Universitario Ramon y Cajal, Madrid, Spain

Background and aims: The presence of cognitive
impairment in patients recently diagnosed with RRMS has
been a subject of debate. This study aimed to assess
cognitive impairment in an early-stage RRMS population
and its impact on therapeutic decision making.

Methods: A multicentre, non-interventional study was
conducted. Adult patients with RRMS diagnosis, disease
duration <3 years, and Expanded Disability Status Scale
(EDSS) score between 0-5.5 were included. Participants
were asked to choose their treatment preference in eight
simulated MS case scenarios to assess status quo (SQ) bias
and completed patient-reported measures to gather
information on fatigue, mood/anxiety, quality of life,
stigma, hopelessness, self-efficacy, patients’ interest about
their long-term prognosis (LTP), and symptom severity
[SymptoMScreen (SyMS)]. SQ is the tendency to continue
taking a previously selected but inferior therapeutic choice.
Symbol Digit Modalities Test (SDMT) was selected to
identify participants with cognitive impairment (cut-off
score <49).

Results: A total of 189 patients were included (mean age:
36.1+/-9.4 years, 71.4% female, mean disease duration: 1.2
+/-0.8 years, median EDSS score: 1.0 [IQR=0.0-2.0]).
Eighty-one patients (43.1%, n=81/188) had information
processing speed problems. Higher baseline EDSS and
number of T2 lesions were predictors of delayed processing
speed (OR=1.57, 95% CI: 1.11-2.21, p=0.011; OR=1.50,
95% CI: 1.11-2.03, p<0.01, respectively). Among patients
with cognitive impairment, SQ was associated with having
discussed LTP (p=0.013) and higher SyMS score (p=0.035)
after adjustment for co-variates.

Conclusion: Over 40% of early-stage RRMS patients
experienced delays in cognitive processing affecting their
decision-making ability. These results highlight the
importance of early therapeutic interventions to preserve
patients’ cognitive performance.

Disclosure: This study was funded by the Medical
Department of Roche Farma Spain. R. Gdmez-Ballesteros
and J. Maurino are employees of Roche Farma Spain. None
of the other authors report any conflict of interest.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 169-242



EPR-055

Real world effectiveness of Natalizumab
extended interval dosing in a French
cohort

J. Pelle 1, A. Briant 2, C. Lebrun-Frenay 3, M. Cohen 3,

L. Mondot 3, J. De Seze 4, K. Bigaut 4, N. Collongues 4,
L. Kremer 4, D. Ricard ®, F. Bompaire °, M. Sallansonnet-
Froment ®, C. Ohlmann °, J. Ciron ¢, D. Biotti 6,

B. Pignolet 8, J. Parienti 2, G. Defer !

! Neurology Department, Caen University Hospital, Caen,
France, ? Biostatistics and Clinical Research Department,
Caen University Hospital, Caen, France, > Centre de
Ressources et Compétence Sclerose en plaques (CRCSEP),
Pasteur University Hospital, Nice, France, + Neurology
Department, Strabourg University Hospital, Strasbourg,
France, > Neurology Department, Percy Military Hospital,
Clamart, France,  Neurology Department, Toulouse-Purpan
University Hospital, Toulouse, France

Background and aims: Patients with relapsing-remitting
multiple sclerosis (RRMS) treated with Natalizumab (NTZ)
extended interval dosing (EID) have lower risk of PML.
Results of NOVA trial, despite not fulfilling the MR primary
endpoint, suggest that patients stable on standard 4W
interval dosing (SID) can switch to 6W EID with no
clinically meaningful loss of efficacy. We conducted a
French real-life retrospective multicentric case-control
study evaluating the non-inferiority of this strategy.
Methods: RRMS patients previously treated with at least
11 NTZ infusions on SID over 12 months were included
from 01/01/2010 to 01/05/2020. At baseline patients were
assigned to the EID group if this standard period was
followed by at most 9 infusions in the next 12 months or
assigned to the SID group if they had an additional 12-month
period of SID. Primary endpoint was the proportion of
patients presenting no relapse 12-month after baseline.
Secondary endpoints included annual relapse rate and
disability progression. Statistical analysis was based on
propensity score methods.

Results: The cohort included 303 patients (SID group
n=156, EID group, n=147). Proportion of patients free from
relapse was significantly non inferior in the EID group than
the SID group (97% vs 92%, p<0,001), in the unadjusted
and propensity score adjusted models. The annualized
relapse rate was 0,083 +/- 0,300 in the SID group and 0,041
+/- 0,231 in the EID group (p=0,149). Disability progression
was observed in 13% SID patients and 11% EID patients
(p=0,610).

Conclusion: Our study confirms the non-inferiority of EID
NTZ strategy on RRMS clinical activity.

Disclosure: This study was supported by Caen University
Hospital’s Research Center and funded by Biogen.
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Dynamics of progression to wheelchair in
SPMS and impact of siponimod: Subgroup
analyses from the EXPAND study

P. Vermersch 1, S. Arnould 2, R. Gold 3, L. Kappos 4,

R. Fox %, A. Bar-Or ¢, B. Cree 7, S. Ansari 2,

D. Piani Meier 2, G. Karlsson 2, N. Rouyrre 2,

G. Giovannoni 8

! Univ. Lille, Inserm U LiINCog, FHU Precise, Lille,
France, ?> Novartis Pharma AG, Basel, Switzerland, 3
Department of Neurology, St Josef-Hospital/Ruhr-University
Bochum, Bochum, Germany, # Neurologic Clinic and
Policlinic, Departments of Medicine, Clinical Research,
Biomedicine and Biomedical Engineering, University
Hospital and University of Basel, Basel, Switzerland,

5 Mellen Center for Treatment and Research in Multiple
Sclerosis, Neurological Institute, Cleveland Clinic,
Cleveland, OH, United States of America, ¢ Center for
Neuroinflammation and Experimental Therapeutics and
Department of Neurology, Perelman School of Medicine,
University of Pennsylvania, Philadelphia, PA, United States
of America, 7 Department of Neurology, UCSF Weill Institute
for Neurosciences, University of California San Francisco,
San Francisco, CA, United States of America,

8 Blizard Institute, Barts and The London School of Medicine
and Dentistry, Queen Mary University of London, London,
United Kingdom

Background and aims: Worsening ambulation is a
hallmark of secondary progressive multiple sclerosis
(SPMS) leading to wheelchair dependence (EDSS score of
>7.0), which is associated with poorer quality of life and
increased healthcare costs.

Methods: The EXPAND core part (CP) was an event-
driven, placebo-controlled study assessing the safety/
efficacy of siponimod in patients with SPMS. Patients with
6-month confirmed disability progression during the CP
were offered switch to open-label siponimod. This post-hoc
analysis assessed time-to-sustained (until the end of the CP)
progression to EDSS >7.0 using Cox proportional hazards
models and Kaplan-Meier estimates in a modified full
analysis set (mFAS) that excluded EDSS data following any
switch to open-label siponimod during the CP. Extrapolation
of observed data beyond the CP in the overall mFAS
population and in pre-defined active/non-active SPMS (a/
naSPMS) subgroups was performed based on multi-state
Markov model estimates.

Results: In the EXPAND CP, siponimod reduced the risk of
reaching sustained EDSS >7.0 by; 40% (HR [95% CI]:0.60
[0.41; 0.88] p=0.009) in the overall mFAS, 51% (0.49 [0.29;
0.81], p=0.005) in aSPMS and numerically by 22% (0.78
[0.42; 1.45], p=0.437) in naSPMS, versus placebo.
Extrapolating beyond the CP, siponimod delayed the median
time to wheelchair by; 5.8 years (15.3 versus 9.4 years,
p=0.0134) in the overall mFAS, 7.9 years (15.5 versus 7.6
years, p=0.015) in aSPMS, and numerically by 3.0 years
(15.5 versus 12.6 years, p=0.398) in naSPMS, versus placebo.
Conclusion: These results indicate that siponimod reduces
risk of reaching wheelchair dependence in SPMS patients.
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Disclosure: The study was supported by Novartis Pharma
AG, Switzerland. The detailed author disclosures will be
presented in the subsequent presentation.

EPR-057

Pregnancy outcomes in patients with
multiple sclerosis treated with
teriflunomide: post-marketing data from
2018-2021

S. Vukusic 1, M. Magyari 2, K. Hellwig 3, M. Benamor 4,
A. Purvis 5, P. Truffinet 4, P. Coyle 8

! Hopital Pierre Wertheimer, Bron, France, > Danish
Multiple Sclerosis Center, University Hospital,
Rigshospitalet, Copenhagen, Denmark, > Ruhr University
Bochum and St. Josef-Hospital, Bochum, Germany, * Sanofi,
Chilly-Mazarin, France, 3 Sanofi, Cambridge, MA, United
States of America, ¢ Stony Brook University, Stony Brook,
NY, United States of America

Background and aims: Teriflunomide is approved for the
treatment of relapsing-remitting multiple sclerosis (MS).
Although effective contraception is required, pregnancies
have occurred in patients treated with teriflunomide. Here,
we provide an update on outcomes of pregnancies in
patients with MS who received teriflunomide in the post-
marketing setting.

Methods:  Outcomes  from  Sanofi’s  global
pharmacovigilance database are summarized for new cases
between 1 January 2018 and 31 July 2021, excluding known
pregnancy registry cases, and for follow-up data on cases
reported up to the previous data cut-off of 31 December
2017.

Results: Of 305 new confirmed teriflunomide-exposed
pregnancy cases, 132 cases (reporting 133 pregnancies),
were reported either prospectively or retrospectively and
had known outcomes. Of these, there were 55 (41%) live
births [1 was pre-term], 1 (1%) still birth, 46 (35%)
spontaneous abortions, 29 (22%) induced abortions
[including 1 unexposed termination of pregnancy for foetal
anomaly]), and 2 (2%) ectopic pregnancies. Of 55 infants
born alive, 7 (12.7%) had a reported major or minor birth
defect with no specific pattern. Of 43 cases of maternal
exposure to teriflunomide identified before the previous
data cut-off that contained follow-up information on
pregnancy outcomes, there were 34 (79%) live births (1
pre-term), 8 (19%) spontaneous abortions, and 1 (2%)
ectopic pregnancy.

Conclusion: Reported cases from post-marketing
experience did not reveal specific patterns or trends for
abortion or birth defects, and do not change the overall
assessment of outcomes of teriflunomide-exposed
pregnancies.

Disclosure: Editorial support was provided by Richard
Hogan, PhD, and Katie Crosslin, PhD of Elevate Medical
Affairs, which was sponsored by Sanofi Genzyme.
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The prognostic value of cerebrospinal
fluid axonal damage biomarkers in
Multiple Sclerosis patients: a prospective
study

E. Virgilio %, D. Vecchio 1, I. Crespi 8, C. Puricelli 3,
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S. Andrea Hospital, Department of Translational Medicine,
University of Piemonte Orientale, Vercelli, Italy, ° Clinical
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Background and aims: There is a need for prognostic
biomarkers in Multiple Sclerosis (MS) patients. We
previously demonstrated that cerebrospinal fluid (CSF) Tau
protein at diagnosis (T0), could predict worse prognosis
after a mean follow-up of 2 years (T1). We aimed to confirm
our results on a longer follow-up of 3.5 years (T2) and
compare the prognostic value of CSF Tau and CSF
neurofilaments light chain (NFL) in MS.

Methods: We analyzed CSF Tau and CSF NFL with ELISA
at diagnosis (T0). EDSS, MSSS, and ARMS were obtained
at T1 and T2. So far, 100 patients were evaluated at T1 and
75 patients were re-evaluated at T2.

Results: At T1, CSF Tau showed a higher correlation with
MSSS and ARMSS compared to CSF NFL (Table). We
confirm CSF TAU is a predictor of worse prognosis with
both MSSS and ARMSS at T2, whereas CSF NFL is no
longer statistically significant even after a correction for
disease-modifying treatments (DMTs). Patients in high-
efficacy DMTs at T2 presented higher CSF Tau levels
(p=0.03) and higher CSF NFL levels (p=0.0001) at TO
compared with patients with low efficacy DMTs. A
multivariate analysis accounting for radiological and
clinical characteristics confirmed CSF Tau as the best
predictor of MSSS (beta=0.367, p=0.001) and ARMSS
(beta=0.38, p=0.02 ) at T2.

Conclusion: Our preliminary data confirm the usefulness
of CSF axonal damage biomarkers performed at MS
diagnosis for prognostic purposes. Patients with higher CSF
axonal damage are more likely to develop a worse prognosis
and to be treated with high efficacy DMTs.

Disclosure: No disclosures related to this study.
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Altered functional connectivity of the
subthalamic nucleus in Parkinson’s
disease
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Background and aims: To investigate how the subthalamic
nucleus (STN), the most frequently used deep brain
stimulation (DBS) target for Parkinson’s disease (PD), is
functionally linked to other brain regions in different PD
phenotypes using resting-state fMRI.

Methods: Clinical data and resting-state TMRI were
acquired from 60 PD patients and 60 age- and sex-matched
healthy control subjects within an ongoing longitudinal
project. PD patients were divided into two groups: 19
patients eligible for DBS (PD-DBS) and 41 not candidate
for DBS (PD-noDBS). Bilateral STN were selected as
regions of interest and a seed-based connectivity analysis
was assessed in PD groups and healthy controls.

Results: PD-DBS showed a decreased connectivity
between bilateral STN and bilateral sensorimotor areas
relative to both healthy controls and PD-noDBS patients.
On the contrary, PD-DBS patients showed higher functional
connectivity between bilateral STN and globus pallidus,
putamen and thalamus bilaterally compared to healthy
controls; similar patterns were found when PD-noDBS
patients were compared to healthy controls (albeit with
lower Z-scores connectivity levels than PD-DBS). We
hypothesize that candidates for DBS showed an increased
connectivity between STN and globus pallidus/thalamus,
which in turn may provide a decreased connectivity with
sensorimotor areas relative to patients not eligible for DBS.
Conclusion: Our results suggest that functional connectivity
of deep nuclei varies among PD patients and confirm an
important role of fMRI as a tool for selection of candidates
for DBS. The idea that STN-DBS works by modulating and
restoring functional connectivity between basal ganglia and
sensorimotor areas is further corroborated.

Disclosure: Supported by: Ministry of Education, Science,
and Technological Development of the Republic of Serbia
[grant number #175090]; Italian Ministry of Health [grant
number # RF-2018-12366746].
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Metabolic-imaging of human glioblastoma
explants: a new precision-medicine model
to predict treatment response early
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Oncology, University College London Hospitals, London,
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Background and aims: Glioblastoma (GB) is the most
severe form of brain cancer, with a 12-15 month median
survival. Although cell therapies for GB are on the near
horizon, surgical resection, temozolomide (TMZ) and
radiotherapy (RT) remain the primary therapeutic options
for GB, and no new small-molecule therapies have been
introduced in recent years. This therapeutic standstill is
partially because preclinical models of GB do not reflect the
complexities of GB cell biology. Furthermore, the
aggressive progression of GB makes it critical to identify
patient-tailored therapeutic strategies early.

Methods: We developed a novel in-vitro 3D glioblastoma
explants (GB-EXPs) model derived from patients’ resected
tumors maintaining cytoarchitecture seen in the tumors. We
then performed metabolic-imaging by fluorescence lifetime
imaging microscopy (FLIM) on live GB-EXPs to predict
drug response, using TMZ as test-drug.

FLIM-based metabolic imaging on patien-derived glioblastoma
explants
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Results: The entire process was successfully completed
within 1 week since surgery. A unique drug response sample
stratification emerged, that was well reflected at the
molecular level, highlighting new targets associated to
TMZ treatment and identifying a molecular signature
associated to survival.

TMZ response stratification in GB patients

Conclusion: To the best of our knowledge, this is the first
time that FLIM-based metabolic imaging is used on live
glioblastoma explants to test anti-neoplastic drugs. FLIM-
based readouts of drug response in GB explants could
accelerate precision treatment of patients with GB and the
identification of new anti-GB drugs.

Disclosure: No competing interests .
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Striatal dopamine transporter imaging in
Parkinson’s disease drug-naive patients:
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Background and aims: Dopamine plays a key role in
sexual behavior, but there are no dopaminergic imaging
studies available establishing the relationship between
nigrostriatal dopaminergic degeneration and sexual
dysfunction (SD) in Parkinson’s disease (PD).

Methods: We retrospectively analyzed clinical and
123I1-FP-CIT SPECT data of 43 newly-diagnosed drug-
naive PD patients. Based on the sexual domain of the Non-
Motor Symptoms Scale (NMSS), we identified patients
with sexual concerns (WSC) reporting a score >1 due to
hypoactive sexual desire and/or function, and patients
without sexual concerns (NoSC), matched for disease
duration (x1 year) and UPDRS-111 score (£2 points). Uptake
in the most and least affected putamen (maP, laP) and
caudate (maC, laC), total putamen-to-caudate ratio, and
total striatal binding ratio (tSBR) were assessed through
semi-quantitative analysis.

Results: There were no significant differences between
WSC and NoSC in demographic, motor and non-motor
evaluation, and medical conditions. In WSC significantly
lower uptake values in maP (p=0.004), 1aP (p=0.009), maC
(p=0.016), 1aC (p=0.019), and tSBR (p=0.006) were found.
Partial correlation analysis after Bonferroni correction
revealed significant correlations between SD scores and the
uptake in the maP (r=-0.544, p=0.0002), maC (r=-0.425,
p=0.006), 1aP (r=-0.460, p=0.002), and the tSBR (r=-0.471,
p=0.002). Furthermore, a logistic regression model with SD
as categorical dependent variable, and after controlling for
age, sex, and BDI score, demonstrated that only the maP
and laP uptake and tSBR values were significantly
associated with SD.
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Group comparisons between WSC and NoSC of demographic and
clinical characteristics, neuropsychiatric measures, medical conditions,
concurrent therapy, and 1231-FP-CIT SPECT data.

Conclusion: This is the first study reporting the relationship
between specific patterns of dopaminergic nigrostriatal
denervation and SD in PD.

Disclosure: Nothing to disclose.
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CNS complications of immune check-
point inhibitors are not associated with
increased serum cytokine levels
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Background and aims: Biomarkers that allow an early
diagnosis of CNS immune-related adverse effects (CNS-
IAE) of immune-checkpoint inhibitors (ICI) are lacking.
High titers of some citokines have been related to systemic-
IAE. We aimed to compare cytokine levels of CNS-IAE
patients with patients on ICI treatment without iAE.
Methods: Archive serum of samples obtained in the initial
diagnostic-workup of patients with CNS-IAE attended in
our centre between 2017-2021 were retrospectively
analysed. Serum samples of control patients were collected
at baseline, and after 2 and 6 weeks of ICI beginning. We
analysed TIM3, IL1b, IL6, IL8, IL10, IL12, IL17, IL18,
IFNg, TNFa.

Results: Of 1,092 patients under ICI, 8 patients (0.7%) had
CNS-IAE. Serum samples of 7 patients were recovered, 2
women (28.6%) with median age (IQR) of 63.4 (54.5-70.7)
years-old, and median (IQR) time from ICI until symptoms
of 29 (18-174) days. 5 patients (71.4%) fulfilled Graus
criteria for possible autoimmune encephalitis, 1 presented
an ICl-related encephalopathy and other a
meningoencephalitis. Controls included 12 patients, without
significative differences in age or gender. IL17 was lower in
CNS-iAE group than in controls at baseline (p=0.013), 2
(p=0.022) and 6 weeks (p=0.017). IL18 was lower in CNS-
iAE than in controls at 2 (p=0.036) and 6 weeks (p=0.036).
There was a non-significant trend of lower levels of IL6 in
CNS-IAE. Remaining cytocines were similar among both
groups.

CNS-AE Contrals
Neurological toxicity

IL17 levels of the CNS toxicity of ICI vs control group after 6 weeks
of ICI beginning
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CNS-IAE Controls
Neurological toxicity

L8 levels of the CNS toxicity of ICI vs control group after 6 weeks of
ICI beginning

IL6 levels of the CNS toxicity of ICI vs control group after 6 weeks of
ICI beginning

Conclusion: In our study, CNS-iAEs were not associated
with a higher serum cytokine level than in patients without
iAEs. Due to our limitations, further investigations are
warranted to confirm our findings.

Disclosure: There are not relevant conflicts of interest to
disclose.

EPR-063

Diagnostic accuracy of edited 2HG
spectroscopy for IDH-mutant prediction in
a clinical setting: initial results

L. Nichelli 1, F. Branzoli 2, L. Capelle 3, E. Lefevre 3,

F. Bielle 4, M. Touat ®, M. Sanson 5, M. Marjanska 6,

S. Lehéricy !

! Department of Neuroradiology, Assistance Publique-
Hopitaux de Paris, Groupe Hospitalier Pitie-Salpétriére-
Charles-Foix, Paris, France, > Paris Brain Institute —
Institute du Cerveau (ICM), Centre de Neurolmagerie de
Recherche (CENIR), Paris, France, 3 Department of
Neurosurgery, Assistance Publique-Hopitaux de Paris,
Groupe Hospitalier Pitie-Salpétriére-Charles-Foix, Paris,
France, ¥ Department of Neuropathology, Assistance
Publique-Hopitaux de Paris, Groupe Hospitalier Pitie-
Salpétriere-Charles-Foix, Paris, France, > Department of
Neurology, Assistance Publique-Hopitaux de Paris, Groupe
Hospitalier Pitie-Salpétriére-Charles-Foix, Paris, France,
¢ Center for Magnetic Resonance Research Department of
Radiology, Minneapolis, MN, United States of America

Background and aims: Isocitrate dehydrogenase (IDH)
mutation is a strong prognostic factor in diffuse brain
gliomas. IDH mutation results in intratumor D-2-
hydroxyglutarate (2HG) accumulation. Edited magnetic
resonance spectroscopy (MRS) has shown high diagnostic
value in the detection of 2HG oncometabolite in research
settings. Therefore, incorporation of this technique into
clinical practice is advisable, even though challenging,
especially in terms of data quality. In this study, we explored
the diagnostic performance of edited 2HG spectroscopy in
a clinical setting.

Methods: We prospectively examined 13 patients (8
females, 48.6+14 years of age) with possible low-grade
gliomas on a 3T Siemens MRI system at the Pitié-Salpétriére
hospital. The spectroscopic volume of interest was
positioned in the lesion by using a 3D FLAIR image. MR
spectra were acquired using a Mescher—Garwood point-
resolved spectroscopy (MEGA-PRESS) sequence and
analyzed with LCModel. Automated immunohistochemical
analysis (IHC) and Sanger sequencing results on surgical
samples were used as gold standard and were available for
11 out of 13 patients.

Results: 2HG was detected in 6 out of 9 IDH-mutant
gliomas (Fig. 1), resulting in 67% sensitivity and 40%
negative predictive value. 2HG was not measured in the two
IDH-wild type glioblastomas, confirming the 100%
specificity and positive predictive value of MEGA-PRESS
in the prediction of IDH-mutation. 2 patients had IDH1
mutations other than R132H, and therefore were not
detected by IHC analysis, while they both showed 2HG
resonance (Fig. 2).
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Figure 1. This table summarize clinical details of the subjects, results
of 2HG MRS and final histological diagnosis.

Figure 2. 3D FLAIR in axial plane and their corresponding edited MRS
spectra of the two gliomas with minor IDH mutations. (A): patient n.
10 and (B) patient n. 2 of the Figure 1

Conclusion: Our preliminary results confirm the reliability
of this edited MRS in the non-invasive detection of IDH-
mutation and encourages its integration into clinical
workflows.

Disclosure: Nothing to disclose.
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EPR-064

Irreversible neurotoxicity after CAR-T
cells treatment

M. Martin Jauvain %, N. Lucia 2, T. Mehdi %, L. Clemence 3,
H. Marie-Odile 4, P. Dimitri 1, B. Cristina !

! Service de neurologie *-mazarin, Hopitaux Universitaires
Pitie Salpétriere - Charles Foix, Paris, France,

2 Neuroradiologiebabinski, Hopitaux Universitaires Pitie
Salpétriere - Charles Foix, Paris, France, 3 Hematologie,
Hopital Necker AP-HP, Paris, France, + Departement de
medecine nucleaire, ICM Institut du Cerveau et de la Moelle
épiniére, Paris, France

Background and aims: Chimeric antigenic receptor T cells
therapy was approved as 3rd line treatment of relapsing
B-cell lymphoma but have side effects, such as neurotoxicity.
Methods: Here, we report a case of atypical neurotoxicity
due to the injection of antiCD19 CAR-T cells.

Results: 74 years, male psychologist, with normal baseline
neurological examination (except for a MOCA score of
27/30) and vascular leukopathy on brain MRI received an
antiCD19 CART-cells infusion for relapsed diffuse B cell
lymphoma. Initial adverse events were a cytokine release
syndrome (CRS) grade 2 (day 0) and neurotoxicity (ICANS)
grade 3-4 from day 3 with complete remission by day 9
after Tocilizumab and dexamethasone treatment. The brain
MRI showed bilateral hyper signals with diffusion
restriction that also resolved after treatment. However, a
new neurological degradation occurs at day 21 as confusion
with clinical-paraclinical discordance: no new brain MRI
changes, while an inflammatory syndrome remained (CSF
IL-6: 37, 4 pg/mL, CSF neopterin: 87.7 nmol/L, blood IL-6:
142 pg/ml). Any other alternative diagnostics (inflammatory,
infectious ...) have been eliminated. Conventional
treatments (methylprednisone, anakinra) showed no
improvement, the patient deceased three months later.
Lastly, the CSF biomarkers: beta-lamyloid-42: 207pg/mL,
tau: 974pg/mL and pTau: 130.1pg/mL and the left parieto-
temporal hypo metabolism on the PET CT confirmed a pre-
existent Alzheimer disease (AD) as suggested by the
discreet initial cognitive impairment.
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Conclusion: Our case brings a solid argument for an
increased risk of severe and irreversible neurotoxicity of
CAR-T in case of pre-existing neurodegenerative disease.
That confirms the importance of a full pre-therapeutic
neurologic assessment.

Disclosure: No conflict of interest.

EPR-065

Description of routine
electroencephalogram features in the
Alzheimer’s disease continuum in Down
syndrome

R. Collet 1, S. Gimenez 2, S. Clos 2, S. Fernandez 3,

J. Arranz 1, I. Barroeta !, M. Carmona-Iragui -3,

A. Gironell 1, J. Pegueroles %, L. Ribas %, L. Videla 13,

B. Benejam 3, C. Padilla 1, M. Tulita &, R. Blesa %, A. Lle6 1,
J. Fortea 13, M. Altuna 13

! Department of Neurology, Hospital Santa Creu i Sant Pau,
Barcelona, Spain, > Multidisciplinary Sleep Unit, Hospital
Santa Creu i Sant Pau, Barcelona, Spain, 3 Barcelona Down
Medical Center, Fundacio Catalana Sindrome de Down,
Barcelona, Spain

Background and aims: Down syndrome (DS) is a
genetically determined form of Alzheimer’s disease (AD).
AD is an independent risk factor for epilepsy, especially in
DS. Late-onset myoclonic epilepsy in DS (LOMEDS)
related to symptomatic AD has been described, but there are
conflicting results in the literature concerning
electroencephalogram (EEG) findings. We aimed to
characterize the EEG findings in adults with DS across the
AD continuum.

Methods: We conducted a cross-sectional study in adults
with DS from January 2015 to December 2021. All
participants were assessed by neurologists and
neuropsychologists and classified into asymptomatic -aDS,
prodromal -pAD- and dementia AD -dAD- patients. We also
administered a structured questionnaire about epilepsy
(including the age of onset, seizure semiology, and risk
factors). We obtained a routine EEG using the international
system 10/20 for electrode placement.

Results: We obtained 517 EEG recordings from 400
subjects (45.7% female), mean age 42.6+11.1 years.
Background activity (Hz) significantly decreased along the
AD continuum and in those patients with epilepsy
independent of the cognitive category. Interictal epileptiform
discharges (IED) increased along the AD continuum (7.8%
in aDS, 23.9% in pAD, and 30.6% in dAD). In those
patients with LOMEDS, we found IED in 47.5% of patients
and generalized spike and polyspike-waves in 37.5%.
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Boxplot representing background activity frequency (in Hertz)
according to cognitive category and epilepsy diagnosis. aDS: Down
syndrome without cognitive impairment, pAD: prodromal Alzheimer’s
disease in Down syndrome, dAD: dementia Alzheimer’s disease

Bar graph representing percentage of interictal epileptiform discharges
according to cognitive category and epilepsy diagnosis. aDS: Down
syndrome without cognitive impairment, pAD: prodromal Alzheimer’s
disease in Down syndrome, dAD: dementia Alzheimer’s

Conclusion: A significant percentage of subjects with DS
show anomalies in EEG, including epileptiform discharges,
especially in symptomatic AD patients and those with
LOMEDS. However, the diagnostic performance of routine
EEG is reduced and the acquisition of longer recordings
including sleep could be of interest.

Disclosure: The authors declare that there are no competing
interests.
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EPR-066

Guiding differentiation of non-acute
MOGAD from AQP4-NMOSD and RRMS
using clinical and MRI measures

R. Cortese 1, M. Battaglini 1, F. Prados 2, L. Haider 2,

A. Jacob 3, J. Palace 4, F. Paul 5, R. Marignier &,

D. Kazutoshi Sato 7, M. Filippi 8, A. Rovira %, Y. Liu 1,
C. Gasperini 1, M. Amato 12, S. Groppa 13, S. Llufriu 4,
C. Lukas 5, P. Sowa 16, A. Proebstel 17, B. Stankoff 18,
M. Sormani 19, F. Barkhof 20, N. De Stefano 1,

O. Ciccarelli 2

I Department of Medicine, Surgery and Neuroscience,
University of Siena, Siena, Italy , > NMR Research Unit,
Queen Square MS Centre, Department of
Neuroinflammation, UCL Queen Square Institute of
Neurology, Faculty of Brain Sciences, University College
London, London, United Kingdom, 3 Department of
Neurology, Cleveland Clinic, AbuDhabi, United Arab
Emirates, * Department of Clinical Neurology, John
Radcliffe Hospital, Oxford, United Kingdom, > Experimental
and Clinical Research Center, Max Delbrueck Center for
Molecular Medicine and Charite - Universitaetsmedizin
Berlin, Berlin, Germany, ¢ Service de Neurologie, Sclerose
en Plaques, Pathologies de la Myeline et
Neuroinflammation, Hopital Neurologique Pierre
Wertheimer, Hospices Civils de Lyon, Lyon, France,

7 Pontificia Universidade Catolica do Rio Grande do Sul,
Faculdade de Medicina, Porto Alegre RS, Brazil,

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

¢ Section of Neuroradiology, Department of Radiology,
Hospital Universitari Vall d’Hebron, Universitat Autbnoma
de Barcelona, Barcelona, Spain, '° Department of Radiology,
Beijing Tiantan Hospital, Capital Medical University,
Beijing, China, "' Department of Neurosciences, S. Camillo-
Forlanini Hospital, Rome, Italy, > NEUROFARBA
Department, University of Florence, Florence, Italy,

13 Department of Neurology, University Medical Center of
the Johannes Gutenberg University Mainz, Mainz, Germany,
14 Center of Neuroimmunology, Service of Neurology,
Laboratory of Advanced Imaging in Neuroimmunological
Diseases, Hospital Clinic of Barcelona, Institut
d’Investigacions Biomediques August Pi i Sunyer (IDIBAPS),
I3 Institute of Neuroradiology, St. Josef Hospital, Ruhr
University Bochum, Bochum, Germany, 16 Division of
Radiology and Nuclear Medicine, Oslo University Hospital,
Oslo, Norway, 17 Department of Neurology, University
Hospital, Kantonsspital, Basel, Switzerland, '$ Sorbonne
University, Paris Brain Institute, ICM, Pitie Salpétriere
Hospital, Paris, France, ! Epidemiology and Biostatistics,
University of Genoa, Genoa, Italy, 2° Radiology & Nuclear
medicine, VU University Medical Centre, Amsterdam, The
Netherlands

Background and aims: MRI and clinical features of
myelin-oligodendrocyte-glycoprotein-antibody-associated
disease (MOGAD) may overlap with those of aquaporin4-
antibody-positive neuromyelitis optica spectrum disorder
(AQP4-NMOSD) and relapsing remitting multiple sclerosis
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(RRMS) posing diagnostic challenges, especially in non-
acute phases.

Methods: Data from 16 MAGNIMS centres were
retrospectively collected. Inclusion criteria were: diagnosis
of MOGAD/AQP4-NMOSD/RRMS, MRI >6 months from
relapse, EDSS on the day of MRI. Brain white matter
lesions, cortical and cord lesions were identified. Random-
forest models were constructed to classify patients; a leave
one out cross-validation procedure assessed the performance
of the models.

Results: 1162 MOGAD (99F, mean age: 41 [+14] years,
median EDSS: 2 [0-7.5]), 162 AQP4-NMOSD (132F, age:
51 [+14] years, EDSS: 3.5 [0-8]), 189 RRMS (132F, age: 40
[£10] years, EDSS: 2 [0-8]) patients and 152 healthy
controls (91F) were studied. In young patients (<34 years),
with low disability (EDSS<3), the absence of Dawson’s
fingers, temporal lobe lesions and longitudinally extensive
transverse myelitis (LETM) favoured MOGAD over the
other two diseases (accuracy/sensitivity/specificity:
76%/81%/84%, p<0.001) (Figure 1). In these non-acute
patients, a number of brain lesions <6 predicted MOGAD
versus  RRMS  (accuracy/sensitivity/specificity:
83%/82%/83%, p<0.001). An EDSS <3 and the absence of
LETM predicted MOGAD versus AQP4-NMOSD
(accuracy/sensitivity/specificity: 76%/89%/62%, p<0.001).

Visual representation of the best set of discriminators between myelin
oligodendrocyte glycoprotein antibody associated disease (MOGAD),
aquaporin-4-antibody-positive neuromyelitis optica spectrum disorder
(AQP4-NMOSD) and relapsing-remitting MS (RRMS).

Conclusion: Non-acute MOGAD patients showed
distinctive clinical and MRI features when compared to
AQP4-NMOSD and RRMS. A careful inspection of the
morphology of lesions with clinical information, can guide
further analyses towards diagnosis of MOGAD.
Disclosure: R. Cortese was awarded a MAGNIMS-
ECTRIMS fellowship in 2019.
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Personalized extended interval dosing of
natalizumab up to 9 weeks in relapsing
remitting multiple sclerosis (NEXT-MS)

A. Toorop %, T. Rispens 2, B. Uitdehaag 1, J. Killestein 1,
Z. Van Kempen !

I Department of Neurology, MS Center Amsterdam,
Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam
Neuroscience, Amsterdam, The Netherlands, > Biologics
Laboratory, Sanquin Diagnostic Services, Amsterdam, The
Netherlands

Background and aims: Natalizumab is an effective therapy
for relapsing remitting multiple sclerosis (RRMS). As
natalizumab serum concentrations vary widely between
patients, extended interval dosing (EID) based on individual
trough concentrations could be efficacious. Our aim was to
study feasibility and to validate the efficacy of personalized
EID based on natalizumab trough concentrations.
Methods: In this ongoing investigator-initiated multicenter
prospective study (NEXT-MS), adult patients with RRMS
are included in three groups: standard interval dosing (SID)
of four weeks, personalized EID with an aim trough
concentration of 10 pg/mL (EID10), and a subgroup of
personalized EID with an aim of 5 pg/mL (EIDS). The
primary outcome is MRI activity (new/enlarging T2
lesions). Planned follow-up (FU) is two years with annual
brain MRI scans and clinical monitoring.

Results: In the interim analysis of October 2021, 295
participants were included. Median FU was 45.1 weeks
(IQR 28.0 to 59.3). In the SID group (n=51), one participant
(6.7%) had one new T2 hyperintense lesion during FU. In
the EID10 group (n=190), median treatment interval was 5
weeks (IQR 5-6). One participant (3.7%) had one new T2
hyperintense lesion during FU. In the EID5 subgroup
(n=54), median treatment interval was 6 weeks (IQR 5-7).
There were no signs of radiological disease activity during
FU. None of the participants experienced a relapse.

Natalizumab treatment intervals in the personalized EID groups.
Percentage of participants in each study group (EID5 in blue; EID10 in
red) is displayed on the x-axis. The y-axis indicates the natalizumab
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treatment interval at last available follow-up.

Natalizumab concentrations in the personalized EID groups. Number
of infusions after start of EID is displayed on the x-axis. The y-axis
indicates natalizumab trough concentrations in pg/mL.

Conclusion: MS disease activity is adequately controlled
with personalized EID of natalizumab. A lower aim of
natalizumab trough concentration (5 pg/mL) is likely
sufficient as well, enabling 78% of patients to extend the
natalizumab treatment interval >6 weeks.

Disclosure: On behalf of the NEXT-MS study group; T.
Rispens received funding for research from Genmab;
B.M.J. Uitdehaag and J. Killestein report personal fees from
Genzyme, Biogen ldec, Teva Pharmaceutical Industries,
Merck Serono, Roche, Novartis.
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EPR-068

Integrating Expanded Disability Status
Scale with ambulation, visual and
cognitive tests, improves dosability
assessment

C. Russo
University of Naples Federico II, DNSRO Department,
Naples, Italy

Background and aims: The Expanded Disability Status
Scale (EDSS) is usually calculated through a neurological
examination with self-reported performance. This may lead
to incorrect assessment of several Functional Scores (FS),
prominently visual and cerebral FSs, and ambulation. Aim
of our study was to estimate the difference between EDSS
scores obtained during routine visits, or after specific visual,
cognitive and ambulation tests.

Methods: We enrolled 330 Multiple Sclerosis (MS) patients
that underwent a routine visit with EDSS calculation. Then,
patients underwent a visual evaluation using the Landolt’s
C-target digital eye optotype table, ambulation evaluation
with an odometer, and neurocognitive assessment with the
Brief International Cognitive assessment for MS
(BICAMS). We calculated a new integrated EDSS (iEDSS)
using the refined values of the FS. EDSS and iEDSS were
compared in terms of absolute values and in terms of change
caused by the addition of recalculated FSs.

Results: FSs were all significantly higher after additional
evaluations: ambulation score (+0.909, CI 0.732, 1.086;
p<0.001), visual FS (+1.174; I.C. +1.034, +1.314: p<0.001),
cerebral FS (+0.658; CI 0.558, 0.755; p<0.001). Mean
IEDSS was higher than EDSS (+0.658; CI +0.558, +0.755,
p<0.001). Addition of visual acuity tests worsened the
EDSS score in 31% of cases, cognitive tests in 10%,
ambulation measurement in 35%, all three measurements in
59% of cases.

Percentage of worsened EDSS scores

Conclusion: Accurate measurement of visual, cognitive
and ambulation results in a better calculated EDSS in almost
two-thirds of cases. This should lead to a more thorough
evaluation of critical patients, i.e. patients in the transition
or progressive phase.

Disclosure: Cinzia Valeria Russo received compensation for
Advisory boards from Sanofi. Assunta Trinchillo has no
financial disclosures Antonio Carotenuto, Roberta Lanzillo
and Marcello Moccia received honoraria from Biogen,
Novartis, Roche, Sanofi, Teva. Francesco Sacca received
public speaking honoraria from Alexion, Biogen, Mylan,
Novartis, Roche, Sanofi, Teva; he also received compensation
for Advisory boards or consultation fees from Alexion,
Almirall, Argenx, Avexis, Biogen, Forward Pharma, Lexeo
Therapeutics, Merk, Novartis, Novatek, Pomona, Roche,
Sanofi, Takeda.
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Cortical lesion load at the diagnosis
predict conversion to secondary
progressive multiple sclerosis

D. Marastoni 1, G. Schiavi 1, A. Colombi 1, A. Pisani 1,
S. Ziccardi 1, A. Scalfari 2, A. Tamanti !, M. Calabrese !
! Department of Neuroscience, Verona, Italy,

2 Imperial College, London, United Kingdom

Background and aims: Cortical pathology is a major
driver of multiple sclerosis (MS) disability accumulation,
being evident since early phases. We investigated the
predictive value of cortical lesions (CLs) at the diagnosis on
onset of secondary progressive MS (SPMS) and long-term
disability accumulation.

Methods: We evaluated 199 relapsing-remitting MS
(RRMS) patients. All patients underwent at the diagnosis
and after two years (T2) a 1.5T MR, inclusive of cortical
lesion number (CLn) assessment with Double Inversion
Recovery sequences, and regular clinical follow-up,
including assessment of Expanded Disability Status Scale
(EDSS) and conversion to SPMS.

Results: After a mean follow-up of 17.0£3.2 years, 39
(19.6%) patients had a diagnosis of SPMS, 54 (27.1%) and
28 (14.0%) reached an EDSS >4.0 or >6.0, respectively.
Patients with SPMS had increased baseline CLn (6.28+3.7
vs 1.2+2.3,p<0.001), CL volume (657.7+404.2 vs
114.74236.5,p<0.001) and new CLn at T2 (2.18+1.79 vs
0.21+0.7,p<0.001). Cox Regression confirmed that a higher
CLn (>3,HR 16.15 [C1 4.36-59.85],p<0.001, Figure 1), and
presence of spinal cord lesions (HR 2.63 [CI 1.19-5.83],
p=0.0171) were significantly associated with SPMS
conversion. Accumulation of new CLs in the first two years
predicted earlier conversion to SPMS (HR 1.35 [CI 1.13-
1.16], p=0.001), as well as the earlier reachment of EDSS>4
(HR 1.28 [CI 1.09-1.51], p=0.002) and EDSS>6 (HR 1.39
[CT 1.12-1.73 1,p=0.003). ROC analysis estimated optimal
cut-off of 3 CLs according to risk of developing SPMS.

Patients with 3 or more CLs at the time of diagnosis had a significantly
increased risk of entering in MS progressive phase and developing
significant disability

Conclusion: The early assessment of focal cortical damage
is a prognostic marker of developing SPMS and disability
accumulation, with implications for clinical practice.
Disclosure: All authors: no disclosures relevant to the
manuscript.
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REMODEL I/1l Trials: Efficacy, Safety, and
Tolerability of Remibrutinib in Patients
With Relapsing Multiple Sclerosis

H. Wiendl 1, L. Airas 2, T. Chitnis 3, M. Williams 4,

J. Nakahara >, R. Bermel ¢, A. Mann 7, M. Ziehn 8,

A. Bhatt °, B. Hunter 8, Y. Zhang 7, R. Karan 8,
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! Department of Neurology with Institute of Translational
Neurology, University of Miinster, Miinster, Germany, > Turku
University Hospital and University, Turku, Finland,

3 Brigham and Women's Hospital, Department of Neurology,
Boston, Massachusetts, United States of America, * Joi Life
Wellness Group, Atlanta, Georgia, United States of America
5 Department of Neurology, Keio University School of
Medicine, Tokyo, Japan, ¢ Mellen Center for MS, Cleveland
Clinic, Cleveland, Ohio, United States of America 7 Novartis
Pharmaceutical Corporation, East Hanover, New Jersey,
United States, ¢ Novartis Pharma AG, Basel, Switzerland,

Y Novartis Healthcare Private Limited, Hyderabad, India,

10 Department of Neurology-Neuroimmunology, Centre
d’Esclerosi Multiple de Catalunya (Cemcat), Hospital
Universitari Vall d’Hebron, Barcelona, Spain

Background and aims: Inhibition of Bruton’s Tyrosine
Kinase (BTK), a cytoplasmic tyrosine kinase and member
of the TEC kinase family, results in reduced activation of B
cells and innate immune cells. This offers an alternative
mechanism to modulate immune regulatory networks and
related neuroinflammation via inhibiting B cells and
myeloid cells. Remibrutinib is a potent, highly selective,
covalent BTK inhibitor with a short plasma half-life, and a
promising pharmacological and safety profile. Here, we
summarise the design of the REMODEL I/11 Phase 3 trials,
which aim to evaluate the efficacy, safety, and tolerability
of remibrutinib versus teriflunomide in patients with
relapsing multiple sclerosis (RMS).

Methods: REMODEL /Il are identical randomised,
double-blind, double-dummy, active comparator-controlled,
parallel-group, event-driven, multicentre studies. Patients
aged 18-55 years having at least one/two relapses within
the previous one/two years, or one active
Gadoliniumenhancing lesion in the 12 months prior to
screening, with an EDSS of 0.0-5.5 will be enrolled. The
studies consist of an initial double-blind core part (Adaptive
design, up to 30 months) followed by an open-label
extension (up to 5 years). The primary endpoint is
annualised relapse rate. Key secondary/exploratory
endpoints are listed in the Table 1.
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Table 1: Phase 3 REMODEL I/11 study endpoints

Results: Both studies are currently recruiting participants
(n=800/study). A planned futility interim analysis will be
based on pooled 6-month MRI data (new/newly enlarging
T2 lesions) from a subset of 200 participants.

Conclusion: The REMODEL I/1I studies will investigate
the efficacy, safety, and tolerability of remibrutinib versus
teriflunomide to support regulatory approval worldwide as
a potential new oral treatment for patients with this disabling
disease.

Disclosure: The study was supported by Novartis Pharma
AG, Switzerland. The detailed author disclosures will be
presented in the subsequent presentation.
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Autoimmune Screening Panel in Patients
with Multiple Sclerosis — A Vienna MS
Database Study

K. Riedl, N. Krajnc, F. Leutmezer, P. Rommer,

B. Kornek, G. Zulehner, T. Berger, G. Bsteh

Medical University of Vienna, Department of Neurology,
Vienna, Austria

Background and aims: Autoimmune screening panel
(ASP) is routinely ordered as a part of diagnostic work-up
in people with suspected multiple sclerosis (MS). However,
data on prevalence and significance of ASP seropositivity in
MS is scarce.

Methods: In this retrospective study, we investigated
patients who were diagnosed with MS (pwMS) between
2014 and 2021 and had a blood sample drawn for ASP.
Autoantibody titers were defined as either negative, or
mildly (<1:160), moderately (<1:640) and strongly (>
1:1280) positive.

Results: We analyzed 212 pwMS (median age 29 [IQR
25-36] years, 67.0% female). Ten (4.7%) patients had red
flags for presence of systemic autoimmune disease (joint
pain [n=4], dermatitis [n=3], sicca syndrome, bronchial
asthma/rheumatic fever in childhood [n=1, each]).
Antinuclear antibodies (ANA) were positive in 24/210
(11.4%) with 18 (8.6%), 5 (2.4%), and 1 (0.5%) having
mildly, moderately, and strongly positive ANA titers,
respectively. Positive autoantibodies were found as follows:
anti-Ro (5/211; 2.4%), IgM against cardiolipin (4/205;
2.0%), anti-centromere B (2/211; 0.9%), anti-dsDNA
(1/208; 0.5%) and anti-La (1/211; 0.5%). Antibodies against
smooth muscles were mildly positive in 11/166 (6.6%)
patients. None of pwMS was positive for other
autoantibodies (anti-SCL70, anti-SM, anti-ulRNP, anti-Jo1,
c-ANCA, p-ANCA). Further evaluation following positive
results led to diagnosis of rheumatoid arthritis (n=2) and
Sjogren’s syndrome (n=1), all of them presenting with red
flags (ASP PPV 8.8%, NPV 96.1%).

Conclusion: Rate of ASP seropositivity in pwMS is low
and within the range expected in the general population.
Performance of ASP without clinical suspicion of systemic
autoimmune disease seems unwarranted.

Disclosure: Nothing to disclose.
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Humoral and cellular immunity in
convalescent and vaccinated COVID-19
people with multiple sclerosis: effects of
DMTs

M. Habek 1, Z. Cvetic 2, A. Savic Mlakar 2, K. Bendelja 2,
D. Rogic 3, I. Adamec !, B. Barun 1, T. Gabelic 1,

M. Krbot Skoric 3

! University of Zagreb, School of Medicine, Zagreb, Croatia,
2 University of Zagreb, Zagreb, Croatia ° University Hospital
Center Zagreb, Zagreb, Croatia

Background and aims: To determine anti-SARS-Cov2
antibodies and T-cell immunity in convalescent people with
multiple sclerosis (pwMS) and/or pwMS vaccinated against
Covid-19, depending on the disease modifying therapy, and
in comparison to healthy controls (HC).

Methods: 75 participants were enrolled: Group 1-29
(38.7%) COVID-19 convalescent participants; Group 2—4
(45.3%) COVID-19 vaccinated; Group 3-12 (16.0%)
COVID-19 convalescent participants who were later
vaccinated against COVID-19. Cellular immunity was
evaluated by determination of number of CD4+ and CD8+
cells secreting TNFa, IFNy, and IL2 after stimulation with
SARS-CoV-2 peptides.

Gating strategy to detect SARS-CoV-2 reactive CD4+ and CD8+ T
cells after in vitro stimulation for 8 hours with surface glycoprotein,
matrix and nucleoprotein overlapping peptide pools. Representative
gating of a single live CD4 and CD8 T cells.

Results: pwMS treated with ocrelizumab were less likely to
develop humoral immunity after COVID-19 recovery or
vaccination. No difference was observed in the cellular
immunity in all studied parameters between pwMS treated
with ocrelizumab compared to HC or pwMS who were
treatment naive or on first line therapies. These findings
were consistent in convalescent, vaccinated, and
convalescent+vaccinated participants. COVID-19
vaccinated convalescent pwMS on ocrelizumab compared
to COVID-19 convalescent HC who were vaccinated did
not show statistically difference in the rate of seroconversion
nor titers of SARS-CoV-2 antibodies.
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Number of CD4+ TNFa, IFNy and IL2 cells in three groups of
participants.

Number of CD8+ TNFa, IFNy and IL2 cells in three groups of
participants.
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Conclusion: Presence of cellular immunity in pwMS on
B-cell depleting therapies is reassuring, as at least partial
protection from more severe COVID-19 outcomes can be
expected.

Disclosure: Participated as a clinical investigator and/or
received consultation and/or speaker fees from: Biogen,
Sanofi Genzyme, Merck, Bayer, Novartis, Pliva/Teva,
Roche, Alvogen, Actelion, Alexion Pharmaceuticals, TG
Pharmaceuticals.

EPR-074

Structural Brain Changes Associated with
Fatigue in People with Multiple Sclerosis

S. Hechenberger 1, L. Pirpamer 2, V. Fruhwirth 1,

L. Berger ¢, B. Helmlinger !, S. Wurth 2, A. Damulina 2,
S. Eppinger 3, M. Khalil 4, C. Enzinger 2, 1. Penner 5,

D. Pinter !

! Medical University of Graz, Research Unit for Neuronal
Plasticity and Repair, Graz, Austria, 2> Medical University of
Graz, Department of Neurology, Graz, Austria, 3 Medical
University of Graz, Department of Neurology, Graz, Austria
& Medical University of Graz, Division of Neuroradiology &
Interventional Radiology, Department of Radiology, Graz,
Austria, * Medical University of Graz, Department of
Neurology, Graz, Austria & Medical University of Graz,
Neurology Biomarker Research Unit, Graz, Austria,

3 Inselspital, University Hospital Bern, Department of
Neurology and Neurorehabilitation, Bern, Switzerland,

¢ University of Graz, Institute of Neuropsychology, Graz,
Austria

Background and aims: Fatigue is a perceived physical
and/or cognitive exhaustion, which occurs in up to 95% of
people with multiple sclerosis (pwMS). Previous studies
suggest an association between fatigue and MS-related
changes in brain structure. The aim of the present study was
therefore to investigate potential macro-/microstructural
MRI-correlates of fatigue in pwMS.

Methods: Clinical, neuropsychological and MRI-data were
collected from 90 pwMS (56% female; mean age=39+/-11
years; EDSS median=1.0 (IQR=2.8)). Fatigue was measured
using the Fatigue Scale for Motor and Cognitive Functions,
providing a total, cognitive, and motor fatigue score. Global
and subcortical brain-volumes, total lesion load and lesion
patterns associated with fatigue using “lesion probability
mapping” were explored. Fractional anisotropy (FA) of
white matter tracts was assessed.

Results: The strongest correlation was found between
fatigue and the caudate nucleus volume (r=-0.36). Total
lesion load did not correlate with fatigue, but lesions in the
right anterior thalamic radiation were associated with
cognitive fatigue (p<0.05). Furthermore, fatigue was
negatively associated with FA in the right anterior thalamic
radiation (r=-0.23) and the right and left corticospinal tracts
(right: r=-0.24; left: r=-0.25). A final hierarchical regression
analysis showed that the caudate nucleus volume was a
significant predictor of cognitive (f=-0.19) and motor
fatigue (B=-0.22), independent from demographics,
neuropsychological, clinical and MRI-(brain-volume,
lesion load, FA) data.

Conclusion: Our findings highlight the relevance of the
caudate nucleus volume for fatigue. In addition, focal
lesions in fronto-thalamic white matter tracts were
associated with cognitive-fatigue. Regarding microstructural
MRI-correlates, initial analyses reveal associations between
fatigue and FA in cortico-striato-thalamo-cortical tracts.
Disclosure: Nothing to disclose.
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Safety/efficacy of evobrutinib, a Bruton’s
tyrosine kinase inhibitor, 2.5 years into
Phase Il MS open-label extension

X. Montalban 1, J. Wolinsky 2, D. Arnold 3, M. Weber 4,
I. Staikov 5, K. Piasecka-Stryczynska 8, D. Tomic 7,

E. Martin 8 K. Holmberg 8, H. Guehring °

! Department of Neurology-Neuroimmunology, Centre
d’Esclerosi Multiple de Catalunya (Cemcat), Hospital
Universitari Vall d’Hebron, Barcelona, Spain, > McGovern
Medical School, The University of Texas Health Science
Center at Houston (UTHealth), Houston, TX, United States
of America, 3 Montreal Neurological Institute, McGill
University, Montreal, Quebec and NeuroRx Research,
Montreal, Quebec, Canada, * Institute of Neuropathology
and the Department of Neurology, University Medical
Center, University of Gottingen, Gottingen, Germany,

3 Department of Neurology, Acibadem City Clinic Tokuda
Hospital, Sofia, Bulgaria, 6 Department of Neurology and
Cerebrovascular Diseases, Poznan University of Medical
Sciences, Poznan, Poland, 7 Ares Trading SA, Eysins,
Switzerland, an affiliate of Merck KGaA, Darmstadlt,
Germany, ¢ EMD Serono Research & Development Institute,
Inc., Billerica, MA, USA, an affiliate of Merck KGaA, United
States of America * Merck Healthcare KGaA, Darmstadt,
Germany

Background and aims: Evobrutinib, a Bruton’s tyrosine
kinase inhibitor, was well tolerated and effective in a
double-blind, randomised Phase Il trial in patients with
relapsing multiple sclerosis (pwRMS; NCT02975349).
Objective: report evobrutinib safety and efficacy data 2.5
years into an open-label extension (OLE).

Methods: In the 48-week (W) double-blind period (DBP),
pWRMS (n=267) received placebo (switched to evobrutinib
25mg once-daily, W24), evobrutinib 25mg once-daily,
75mg once-daily, or 75mg twice-daily, or open-label
dimethyl fumarate (DMF; 240mg twice-daily). At W48
patients could enter the OLE (DMF: 4-8W washout);
evobrutinib 75mg once-daily (median ~48W) then 75mg
twice-daily. We report the latest available OLE data.
Results: Of 267 DBP patients, 213 (80%) entered the OLE;
164 (61%) completed >132W OLE treatment. Treatment-
emergent adverse events (TEAES) were reported by 165/213
patients (77.5%); 59 (27.7%) had a treatment-related TEAE
(six were serious; Table). Severe/opportunistic infections
(>Grade 3) were reported by 9/213 patients (4.2%);three
(not treatment related; Covid pneumonia [n=2]) were fatal.
Most patients had normal 1gG (91%), 1gA (88%) and IgM
(82%) levels (OLE W120). Mean CD19+ B cells levels
were 0.218x10%cells/mL (OLE baseline) and 0.122x10%cells/
mL (OLE W96). ALT/AST elevations only occurred in
patients previously receiving DMF/evobrutinib 25mg, and
within 12W of OLE initiation. Amylase/lipase increases
occurred in 6 (2.8%)/24 (11.3%) patients, without clinical
signs and symptoms. ARR, for patients receiving 75mg
twice-daily in the DBP, was 0.12 (95%CI 0.07-0.20 [all
available OLE data]).
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Table: Overall TEAES during OLE

Conclusion: Evobrutinib safety and efficacy data over 2.5
years shows acceptable tolerability, no new safety signals
and maintained efficacy in pwRMS.

Disclosure: Study was sponsored by EMD Serono Research
& Development Institute, Inc., Billerica, MA, USA, an
affiliate of Merck KGaA (CrossRef Funder ID:
10.13039/100004755), detailed author disclosures will be
included in the presentation.
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Muscle and neuromuscular junction
disorder 1

EPR-076

Clinical characteristics and long-term
outcome of patients with idiopathic
inflammatory myopathies

A. Juanatey Garcia !, L. Blanco-Garcia 2,

B. San Millan Tejado 3, F. Barros Angueira 4,

M. Gonzalez Vazquez 5, D. Garcia Estévez !

! Neurology Service, Clinical Neuroscience Group, South
Galicia Health Research Institute, Complejo Hospitalario-
Universitario de Ourense, Ourense, Spain, > Neurology
Service, Complejo Hospitalario-Universitario de Ourense,
Ourense, Spain, 3 Anatomic Pathology Service,
Neuropathology, Hospital Alvaro Cunqueiro, Vigo,
Pontevedra, Spain, * Galician Foundation of Genomic
Medicine, Santiago de Compostela, A Corufia, Spain,

3 Internal Medicine Service, Autoimmune Disorders Unit,
Complejo Hospitalario-Universitario de Ourense. Ourense,
Spain

Background and aims: Identify risk factors associated to
poor long-term outcome in idiopathic inflammatory
myopathies in our area.

Methods: We conducted a single-centre retrospective study
of patients diagnosed of idiopathic myositis after muscle
biopsy between January 2011 and August 2021. We
analysed demographic (gender, age, years of follow-up) and
clinical variables (serum creatine kinase [CK] elevation,
clinical phenotype, comorbid connective tissue disease or
cancer, and final diagnosis). We analysed the relationship
between clinical variables and death.

Results: 37 patients met the inclusion criteria. 24 (64.9%)
were female, aged (standard deviation [SD]) 64.5 (14.4)
years old. There were 9 patients with dermatomyositis, 3
inclusion body myositis, 4 necrotizing myositis, 12 overlap
syndromes, and 9 polymyositis. 19 (51.3%) patients
presented 10 different myositis specific autoantibodies in
serum. As shown in Table 1, 10 patients had died at the time
we conducted this study, and they did so 2.7 (SD, 2.4) years
after diagnosis. Serum CK elevation and myocardiopathy
were associated to the probability of death (p<0.05).
Interstitial lung disease (ILD) was associated to the
probability of death, in a non-significant manner (p=0.054).
Presence of myocardiopathy was associated with a higher
risk of death (relative risk, 3.375; 95% ClI, 1.127-10.103),
and so was presence of ILD (relative risk, 2.314; 95% ClI,
1.025-5.223).

Conclusion: ldiopathic inflammatory myopathies present
high morbidity and mortality, affecting mostly women in
their fifties and sixties. The elevation of CK, and the
presence of cardiac or pulmonary affection, increase the
risk of death due to myositis.

Disclosure: There are no conflicts of interest regarding this
research.
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EPR-077

Zilucoplan prevented functional
impairment induced by AChR+
myasthenia gravis patient sera in an in
vitro NMJ model

B. Shin &, M. Wang 1, J. Wang 1, J. Yim !, M. Girouard 2,
S. Mac George 2, B. Poppe 2, D. Miao 2, M. Magdesian 2,
C. Sayegh %, D. Vadysirisack ?

! UCB Pharma, Cambridge, MA, United States of America,

2 Ananda Devices, Laval, Quebec, Canada

Background and aims: Myasthenia gravis (MG) is a rare
autoimmune disease driven by autoantibodies targeting
components of the neuromuscular junction (NMJ). Most
autoantibodies target the nicotinic acetylcholine receptor
(AChR), impairing neurotransmission through three
mechanisms: AChR blockade, antigenic modulation, and
complement activation. To dissect the pathogenic
mechanisms of autoantibodies in MG, an in vitro NMJ
model was established. This platform was used to examine
the impact of anti-AChR autoantibodies on complement
activation and neurotransmission, and examine the effect of
zilucoplan, a peptide inhibitor of complement C5 under
clinical development for AChR-seropositive (AChR+)
generalised MG.

Methods: A microfluidic platform (NeuroMuscleTM) was
employed to connect 3D co-cultures of neurospheres
derived from human induced pluripotent cells and primary
human skeletal fibres. Functional connectivity was assessed
with glutamate stimulation of neurospheres and subsequent
calcium transients in GCaMP6-transduced muscle fibres. In
vitro NMJs were incubated with MG patient sera in the
absence or presence of zilucoplan, followed by evaluation
of C5a/sC5hb9 products, C5b9 deposition, and functionality.
Results: AChR antagonists confirmed functional
connections of NMJ co-cultures developed in the
NeuroMuscleTM platform. Sera from AChR+ MG patients,
as compared to healthy controls, induced C5b9 deposition,
a 5-6-fold increase in complement C5 split products, and
reduced calcium transients from 100.0+3.1% to 18.8+3.0%.
Furthermore, treatment with zilucoplan prevented
complement activation and NMJ functional impairment.
Conclusion: These data provide a mechanistic rationale for
the clinical response observed in AChR+ gMG patients
treated with C5 inhibitors and highlight how an in vitro
human NMJ platform may functionally dissect pathogenic
autoantibodies and support drug discovery.

Disclosure: BS, JW, CS, DV: current UCB Pharma
employees with equity ownership. MW, JY: employees of
UCB Pharma with no disclosures. MG, SMG, BP, DM:
employees of Ananda Devices. MM: CEO, founder and
shareholder of Ananda Devices.
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EPR-078 in subgroup A and 52.4% in subgroup B (p=0.037). None of
the patients suffered a serious side effects related to steroids

Effectiveness of early treatment initiation leading to treatment discontinuation (table 2).

with corticosteroids in Ocular Myasthenia

Gravis

D. Veltsista, E. Dimitriou, E. Chroni
Department of Neurology, University of Patras, Rio, Patras,
Greece

Background and aims: To present the outcome of patients
with Ocular Myasthenia Gravis (OMG) managed in our
center.

Methods: A total of 37 patients [median age 58.0 years, 11
females] with OMG were subdivided into 16 patients who
had received early and high doses of corticosteroids
(subgroup A) and 21 patients initially treated conservatively
and after >6 months switched to the intense approach
(subgroup B) (table 1). Classical scales for quantitative
assessment of symptoms were employed to define the
degree of deterioration and the efficacy of treatment.

Table 2

Conclusion: Our suggested approach consisting of early
and adequate immunotherapy in OMG patients significantly
reduced the risk of generalization, allowed better control of
generalized symptoms when present and resulted in less
residual ocular symptoms.

Disclosure: Nothing to disclose.

Table 1

Results: In subgroup A, only 7.7% of patients with OMG
and a minimum 2-year follow-up experienced
generalization. On the contrary, in subgroup B the disease
became generalized in 75.0%, a percentage close to that
expected by the natural course of MG in the Caucasian
population. Postintervention Status was significantly better
in subgroup A (table 2). Quantitative MG score at the worst
point was significantly higher in subgroup B [median QMG
9 vs 4 (p<0.001)]. Three double seronegative OMG patients
in subgroup B who progressed to generalized MG developed
treatment refractoriness, as opposed to subgroup A.
Persistent ocular symptoms were found in 18.8% of patients
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Swallowing Function in Children with
Later-Onset Spinal Muscular Atrophy
Treated with Nusinersen: CHERISH-SHINE
Results

F. Muntoni !, T. Crawford 2, D. Castro 3, M. Scoto 1,

C. Zhu 4, C. Makepeace °, Z. Berger 4, R. Chin 4,

S. Raynaud 4, A. Paradis *

1 UCL Great Ormond Street Institute of Child Health and
Great Ormond Street Hospital Foundation Trust, London,
United Kingdom, 2> Department of Neurology, Johns Hopkins
University School of Medicine, Baltimore, MD, United States
of America 3 Dept of Pediatrics and Neurology, Univ of
Texas Southwestern Medical Center, Dallas, TX, United
States of America, ¢ Biogen, Cambridge, MA, US4, ° Biogen,
Maidenhead, Berkshire, United Kingdom

Background and aims: Swallowing and feeding issues
commonly occur among individuals with later-onset spinal
muscular atrophy (SMA). Tube feeding is often required
among those with SMA Type Il. Limited data are available
on bulbar function among later-onset SMA patients treated
with nusinersen.

Methods: CHERISH was a randomized, sham-procedure-
controlled study for non-ambulatory participants most likely
to develop SMA Type II/111. Participants were eligible to
enroll in the ongoing SHINE open-label extension.
Swallowing function was assessed in SHINE using the Parent
Assessment of Swallowing Ability (PASA) questionnaire.
Item-level PASA scores were examined for the overall cohort
(n=119) and by age at first nusinersen dose.

Results: As of the 27th August 2019 datacut the PASA was
administered a median of 4 times over 1 year starting at a
median of 2.7 years after treatment initiation. At the last
PASA assessment, median age was 8.0 (range:6.0-12.9)
years with a median time on nusinersen of 3.7 years. For
items on general feeding, drinking liquids, and eating solid
foods, participants were consistently rated over time as
never to rarely experiencing difficulties, with no notable
differences by age at first nusinersen dose. On the parental
assessment of swallowing concerns, parents generally and
consistently disagreed with having such concerns. Three
participants were reported to be tube fed on >=1 PASA
assessments; of these participants, one was often, one was
sometimes, and one was no longer tube fed at their last
assessment.

Conclusion: All later-onset SMA participants treated with
nusinersen maintained the ability to swallow at their last
visit.

Disclosure: This study was sponsored by Biogen
(Cambridge, MA, USA) .
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EPR-080

Analysis of Juvenile Onset Pompe
Disease patients included in the Spanish
Pompe Registry
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! Neurology Service, Hospital Universitario La Paz, Madrid,
Spain, ? Biomedical Research Institute, Hospital de la Santa
Creu i Sant Pau, Barcelona, Spain, 3 Neuropaediatric
service, Hospital Sant Joan de Deu, Barcelona, Spain,

4 Neurology Service, Hospital Universitario La Fe,Valencia,
Spain, 5 Neurology Service, Hohspital Universitario 12 de
Octubre, Madrid, Spain, ° Neurology Service, Hospital
Universitario Virgen del Rocio, Servilla. Madrid, Spain,

7 Neuromuscular Disease Unit. Neurology Service, Hospital
de la Santa Creu i Sant Pau, Barcelona, Spain, ¢ Internal
Medicine Service. Hospital Clinic. Barcelona. Spain,

¢ Internal Medicine Service, Hospital Universitario General
de Albacete, Spain, ' Neurology Service, Hospital Reina
Sofia de Cordoba, Spain, ' Neurology Service, Hospital
Mateu Orfila, Menorca, Spain, 1> Neurology Service,
Hospital Doctor Negrin, gran Canaria, Spain, > Neurology
Service, Hospital Universitario Nuestra Sefiora de la
Candelaria, Tenerife, Spain, '* Neurology Service, Hospital
Insular, Gran Canaria, Spain, 1> Neurology Service, Hospital
Universitario Central de Asturias, Oviedo. Spain,

16 Neurology Service, Hospital Universitario Germans Trias
v Pujol, Badalona, Spain, 7 Internal Medicine Service,
Hospital Universitario Vall d’Hebron, Barcelona,

8 Neuropaediatric Section Paediatric Service, Hospital
Universitario La Paz, Madrid, Spain '? Neurology Service,
Hospital Universitario de San Sebastian, Spain *° John
Walton Muscular Distrophy Research Center, Newcale
University, United Kingdom Background and aims: Late
Onset Pompe patients (LOPD) is the main phenotype on
Pompe disease that start with symptoms from the age of two
vears to late in the adulthood, Because of the heterogeneity
of the disease, it has been described the Juvenile Onset
Pompe Disease (JOPD) subgroup, who become symptomatic
between 2 and 18 years old.

Methods: We described the demographic and clinical
features of all JOPD patients and their progression (using
six-minute walking test -6MWT-, forced vital capacity
-FVC- and Creatin Kinase -CK- values and comparing it
with the other LOPD patients) registered at the Spanish
Pompe Registry (SPR), with 121 patients registered in
Spain.

Results: We identified 28 JOPD patients (18.8%) in the
SPR, with 16 males (57%), median age of symptoms onset
was 8.5 years. The most frequent mutation was ¢.32-13T>G
in 19 patients (68%). HyperCKemia was the most common
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reason for diagnosis in 17 (61%) patients. 19 patients (68%)
developed muscle symptoms, being lower limbs weakness
the most predominant (13). 9 (34.6%) developed respiratory
symptoms, 2 (7%) of them before 18 years. All JOPD
received Enzyme Replacement Therapy. JOPD patients
showed significantly baseline higher CK values compared
to LOPD (p<0.001) but tended to decline over time, without
any significant difference of the progression of CVF and
6MWT (Mann-Whitney).

Conclusion: Most of the JOPD patients in the SPR were
diagnosed because of hyperckemia, and lower limbs muscle
weakness before 18 years old. We have not identified
differences in the progression of the disease between JOPD
patients and LOPD patients.

Disclosure: This study was sponsorized by Sanofi
Genzyme.

EPR-081

Does small fiber neuropathy contribute to
chronic muscle pain in patients with
myotonic dystrophy?

V. Schmitt 1, P. Baumler 2, D. Irnich 2, B. Schoser 1,

F. Montagnese !

! Friedrich Baur Institut, Department of Neurology, Ludwig
Maximilians University, Munich, Germany

2 Multidisciplinary Pain Centre, Department of
Anaesthesiology, University Hospital LMU Munich, Munich,
Germany

Background and aims: Chronic myalgia is common in
myotonic dystrophies (DM), the pathophysiology is
however unclear. We aim to investigate whether small fiber
neuropathy contributes to chronic pain in DM patients.
Methods: We included DM1 and DM2 patients (18-65
years) with myalgia. Exclusion criteria were diabetes
mellitus or polyneuropathy. Patients completed three pain
questionnaires, neurological examination, nerve conduction
study, quantitative sensory testing (QST) and skin biopsy.
QST data were compared with 30 gender- and age-matched
healthy controls.

Results: We recruited 32 DM2 and 21 DM1 patients. DM2
patients, in comparison to DM1, showed higher pain related
disability (p=0.026), higher pain interference (p=0.012),
described pain more often as radiating (78% vs 25%,
p<0.001) and suffered more of chronic constant pain (38%
vs 25%) rather than pain attacks as in DM1 (55% vs 25%).
In QST, we found multiple differences between DM1 and
DM2 and between DM and controls. DM2 patients were
characterized by a loss in cold, warm, mechanical and
vibration sensitivity, while DM1 patients showed signs of
mechanical hyperalgesia (lower mechanical pain threshold,
higher mechanical pain sensitivity). Both DM patient
groups showed increased pressure pain sensitivity. IENFD
was reduced in 63% of DM patients and in 50% of DM2.
this correlated with age (p=0.050) but, interestingly, not
with QST data.

Conclusion: This study shows the presence of loss in
detection sensitivity and gain in pain sensitivity in patients
with myotonic dystrophy, as well as reduced IENFD.
Ongoing analyses will further examine how these
abnormalities correlate with the severity and quality of pain.
Disclosure: This study received a grant by F6FoLe, LMU.
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Blood Neurofilament light chain as
potential biomarker of neurological
involvement in Myotonic Dystrophy type 1

T. Nicoletti 1, S. Rossi 1, M. Vita 1, A. Perna 1,

G. Guerrera 2, C. Iacovelli !, D. Di Natale 1, A. Modoni 1,
L. Battistini 2, G. Silvestri !

! Dipartimento di Neuroscienze, Universita Cattolica del
Sacro Cuore, Rome, Italy; UOC Neurologia, I.R.C.C.S.
Fondazione Policlinico Agostino Gemelli, Rome, Italy,

2 Dipartimento di Neuroscienze Sperimentali, Unita di
Neuroimmunologia, L.R.C.C.S. Fondazione Santa Lucia,
Rome, Italy

Background and aims: Central Nervous System (CNS)
involvement in Myotonic Dystrophy type 1 (DM1)
encompasses intellectual disability, characteristic of
congenital and infantile cases, and frontotemporal
behavioural and cognitive changes frequently seen in adult-
onset forms. Diagnostic biomarkers to assess either the
severity of brain involvement or treatment response are still
needed in DM1. Recently, blood neurofilament light chain
(NfL) levels were recognized as a sensitive biomarker of
disease severity and/or treatment response in distinct CNS
disorders.

Methods: We conducted a pilot study on 40 DM1 patients and
22 age-matched controls to measure serum NfL using an
ultrasensitive immunoassay (Simoa platform, Quanterix).
Neuropsychological, neuroimaging, demographic and other
DM1-related diagnostic parameters (MIRS, nCTG, disease
form and duration) were also collected. For statistical analysis,
we used the Mann-Whitney U Test to compare Nfl between
controls and patients and the Spearman correlation to evaluate
correlations between Nfl and other collected variables.
Results: 40 patients were enrolled, with a mean age of 47,7
(x10,8) years and a male majority (25/40, 62,5%). Their
cognitive profile consisted of a mild to moderate
frontotemporal impairment in line with previous studies.
Mean serum NfL levels resulted significantly higher in
DML1 (25,32 pg/ml, £28,12) vs age-matched controls (6,2
pg/ml, £0,48). In the DM1 group, Nfl levels positively
correlated only with patients’ age, while no correlations
were found with cognitive, neuroimaging data, nor with
other collected parameters.

Conclusion: Results support a role for serum NfL as a
potential biomarker of CNS damage in DM1. Studies on
larger DM1 cohorts are needed to definitively address this
issue.

Disclosure: This study was not sponsored. The authors
report no conflict of interests.
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Clinical score for early diagnosis of
myotonic dystrophy type 2

V. Ivanovic 1, S. Peric 1, J. Pesovic 2, R. Tubic 3,

I. Bozovic 1, A. Palibrk 1, I. Basta !, D. Savic-Pavicevic 2,
V. Rakocevic-Stojanovic !

! Neurology Clinic, University Clinical Centre of Serbia,

2 University of Belgrade - Faculty of Biology, * Institute for
Oncology and Radiology of Serbia

Background and aims: Myotonic dystrophy type 2 (DM2)
is a rare, multisystemic, autosomal dominant disease with
highly variable clinical presentation. DMZ2 is considered to
be highly under-diagnosed. The aim of this study was to
determine which symptoms, signs and diagnostic findings
in patients referred to neurological outpatient units are the
most indicative to arouse suspicion of DM2. We tried to
make a useful and easy-to-administer clinical scoring
system for early diagnosis of DM2 - DM2 Early Diagnosis
Score (DM2-EDS).

Methods: 291 patients with a clinical suspicion of DM2
were included: 69 were genetically confirmed to have DM2
and 222 patients were DM2 negative. Relevant history,
neurological, and para-clinical data were obtained from the
electronic medical records.

Results: Following parameters appeared as significant
predictors of DM2 diagnosis: cataracts (beta=0.410,
p<0.001), myotonia on needle EMG (beta=0.298, p<0.001),
hand tremor (beta=0.211, p=0.001), positive family history
(beta=0.171, p=0.012), and calf hypertrophy (beta=0.120,
p=0.043). In the final DM2-EDS, presence of these
symptoms was associated with following values: cataracts
3.4, myotonia 2.5, tremor 1.7, family history 1.4, and calf
hypertrophy 1.0. Cut-off value of 3.25 of maximum 10
points had sensitivity of 84% and specificity of 81% to
diagnose DM2, while cut-off value of 4.6 points had
sensitivity of 81% and specificity of 95% in early diagnosis
of DM2.

Conclusion: Significant predictors of DM2 diagnosis in
neurology outpatient unit were identified. We made an easy-
to-administer DM2-EDS score for early diagnosis of DM2.
Disclosure: Authors have no conflict of interest to declare.
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Quality assurance for next-generation
sequencing diagnostics of rare
neurological disease in European
Reference Network

A. Maver !, K. Lohmann 2, F. Borovecki 3,

N. Wolstenholme 4, R. Taylor 4, M. Spielmann 5,

M. Gerberding 6, B. Peterlin !, H. Graessner 7

! Clinical Institute of Genomic Medicine, University Medical
Centre Ljubljana, Ljubljana, Slovenia, 2 Institute of Human
Genetics, University of Lubeck, Lubeck, Germany,

3 Department of Neurology, University Hospital Centre
Zagreb, Zagreb, Croatia, * EMON CIC, Unit * Enterprise
Hse, Manchester Science Park, Manchester, United
Kingdom, 3 Institute of Neurogenetics, University of Lubeck,
Lubeck, Germany, ¢ Institute of Medical Genetics and
Applied Genomics, University of Tubingen, Tubingen,
Germany, 7 Centre for Rare Diseases, University of
Tubingen, Tubingen, Germany

Background and aims: In the last decade, next-generation
sequencing-based approaches have transformed genetic
diagnostics in patients with rare neurological disorders
(RND). However, there is a concurrently growing need to
harmonize the technical, interpretative and reporting
standards and to offer a quality assurance mechanism to
institutions using these approaches. For this reason, the
European Reference Network for Rare Neurological
Diseases (ERN-RND), in collaboration with EMQN CIC,
has established an external quality assessment scheme for
NGS-based approaches in diagnostics for RNDs.
Methods: In 2021, a pilot run of the scheme was performed
and DNA samples of three cases were sent out to 29
laboratories. The results were marked for genotyping,
interpretation and clerical accuracy. In addition, we have
analysed the differences in the selected genes, sequencing
quality parameters, adherence to standards in variant
interpretation and clinical guidance provision.

Results: Altogether, 25 ERN-RND laboratories returned
the scheme reports. A majority of participants (56%)
reported using exome sequencing, and virtual gene panels
were commonly employed, albeit with highly variable gene
content. Although the majority of participants returned a
report with a correct molecular diagnosis, large variability
in the data analysis, variant interpretation and reporting
approaches was observed.

Conclusion: The initial experience of the scheme
demonstrates a good overall quality of participating
laboratories and widespread use of comprehensive genomic
approaches to diagnose RND patients, but with a large
variety in the data analysis, interpretation and reporting.
These results present grounds for further harmonisation,
development of guidelines and support further provision of
external quality assessment in this field.

Disclosure: No disclosures are reported.

EPR-085

Vitamin B12 deficiency-related
neurological manifestations: 5 years of
experience in a Portuguese tertiary center

C. Fernandes !, J. Sousa-Baptista 2, A. Geraldo 1,

I. Santana !

! Neurology Department, Hospitalar and University Center
of Coimbra, Coimbra, Portugal, ? Clinical Pathology
Department, Hospitalar and University Center of Coimbra,
Coimbra, Portugal

Background and aims: Vitamin B12 (vitB12) plays a
major role in cellular metabolism with an important
influence on the nervous system. Almost 40% of the patients
diagnosed with vitB12 deficiency show neurological
manifestations, such myelopathy, peripheric neuropathy,
optic neuritis or neuropsychiatric symptoms, for example
cognitive deterioration.

Methods: Clinical, laboratorial and imagological
characterization of patients with neurological manifestations
related to vitB12 deficiency (<187 pg/ml). We designed a
retrospective and observational study and included patients
followed at Neurology Department between January 2016
and May 2021.

Results: Overall, 72 patients (54.2% female) were included
with a mean age of diagnosis of 70.9+14.1 years. The most
common neurological manifestation associated with vitB12
deficiency was cognitive deterioration (70.8%) followed by
peripheral neuropathy (15.3%) and myelopathy (12.5%).
Patients with cognitive impairment had a mean MMSE
score of 21.4+5.5 points. 90.8% and 87.7% of patients had
hemoglobin and MCV values within the reference values,
respectively. 58.2% of the cranioencephalic CT scans
revealed signs of atrophy. There was significant statistically
difference between the value of serum vitB12 and different
neurological manifestations. Post-hoc tests indicated a
difference in the mean value of vitB12 measure between
patients with myelopathy versus peripheral neuropathy or
neuropsychiatric manifestations. There was no significant
statistically correlation between the vitB12 value and the
hemoglobin value.

Conclusion: VitB12 deficiency can present itself in the
form of different neurological syndromes, even in the
absence of appreciable hematological alterations. Since it is
a reversible and preventable cause of neurological
impairment, early diagnostic suspicion and treatment are
essential for better outcome.

Disclosure: In the interest of transparency, disclose all
relationships/activities/interests related to your manuscript.
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Natural history of Adrenomyeloneuropathy
in an ltalian cohort of 44 adult males

C. Benzoni 1, M. Moscatelli 2, V. Pensato 2, C. Gellera 2,
D. Pareyson %, E. Salsano !

! Department of Clinical Neurosciences, Carlo Besta
Neurological Institute, Milan, Italy, > Department of
Diagnostic and Applied Technology, Carlo Besta
Neurological Institute, Milan, Italy

Background and aims: Adrenomyeloneuropathy (AMN)
is the most frequent adult-onset form of
adrenoleukodystrophy (ALD), a rare X-linked disease
caused by ABCD1 mutations, and characterized by
progressive myelopathy and adrenal failure. Here, we
describe the clinical features and evolution of a large Italian
cohort of AMN patients.

Methods: We reviewed information of 44 genetically-
diagnosed AMN patients out of 59 adult ALD subjects
followed at Carlo Besta Neurological Institute from Jan
2004 to Dec 2021.

Results: Patients usually presented with spastic-ataxic gait
associated with impotence and bladder dysfunction in their
late twenties (mean age 29, range 14-69). Skin
hyperpigmentation and alopecia were common extra-
neurological findings. First brain MRI was unremarkable
(pure AMN, pAMN, n=32) or revealed lobar white matter
(WM) abnormalities (adrenoleukomyeloneuropathy,
ALMN, n=12). In five cases, psychiatric symptoms
preceded by years the neurological onset. After a mean
follow-up of 16 years (range 4-34), symptoms variably
worsened, three pAMN patients developed central
demyelination and 11 patients died (one pAMN, two pAMN
who developed central demyelination, and eight ALMN;
median survival time 18 years).

Conclusion: In AMN, overt psychiatric symptoms may be
the only clinical manifestation over a long time frame. The
presence of lobar WM involvement at first MRI may be the
most relevant poor prognostic risk factor. Surprisingly, the
percentage of pAMN patients developing central
demyelination is much lower than previously reported in
other countries over a comparable observational period (9%
versus 19% or 63%). This may be due to genetic, epigenetic
or environmental protective factors worth to be investigated.
Disclosure: The authors have no disclosures to declare.
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Exome sequencing in the diagnosis of
neuromuscular diseases: a single Centre
experience

E. Vegezzi 1, R. Curro 1, I. Quartesan 1, I. Callegari 2,

E. Marchioni 3, L. Diamanti 3, M. Gastaldi 3, S. Ravaglia 3,
E. Alfonsi 3, G. Cosentino !, E. Bugiardini 4, S. Gana 3,
C. Tassorelli 1, E. Valente 5 H. Houlden 4, M. Reilly 4,
A. Cortese ©

! Department of Brain and Behavioral Sciences, University
of Pavia, Pavia, Italy; IRCCS Mondino Foundation, Pavia,
Italy, 2 Department of Biomedicine, University Hospital
Basel, Basel, Switzerland, 3 IRCCS Mondino Foundation,
Pavia, Italy, * Department of Neuromuscular Disease, UCL
Queen Square Institute of Neurology and The National
Hospital for Neurology and Neurosurgery, London, United
Kingdom, ° Department of Molecular Medicine, University
of Pavia, Pavia, Italy; IRCCS Mondino Foundation, Pavia,
Italy, 5 Department of Neuromuscular Disease, UCL Queen
Square Institute of Neurology and The National Hospital for
Neurology and Neurosurgery, London, United Kingdom,
Department of Brain and Behavioral Sciences, University of
Pavia, Pavia, Italy

Background and aims: Focused exome sequencing and
whole-exome sequencing (WES) are valuable research
tools for the identification of molecular defects of suspected
genetic diseases. The aim of our study was to evaluate the
effectiveness of these methods in achieving a diagnosis in
CMT disease, myopathies and hyperCKemia.

Methods: We prospectively enrolled n=40 consecutive
patients from a single tertiary referral Centre. After
excluding PMP22 duplication/deletion in CMT1 cases,
SPG4 and SPG7 mutations if spasticity was present, and
biallelic RFC1 expansion in case of sensory axonal
polyneuropathy, respectively, n=16 patients underwent
focused exome sequencing and n=24 underwent WES.
Likely pathogenic / pathogenic mutations, according to
ACMG guidelines, were confirmed by Sanger sequencing.
Results: n=40 index patients included: CMT1 (n=2), CMT2
/intermediate CMT (n=16), distal hereditary motor
neuropathy (n=4), hereditary sensory neuropathy (n=2),
hyperCKemia (n=5), myopathy (n=11). Mean age at genetic
testing was 53x15 years. A molecular diagnosis was
achieved in 12/40 (30%) of subjects: LITAF (n=1), MPZ
(n=1), NEFL (n=1), AARSI (n=1), SIGMARI (n=1),
TRPV4 (n=1), GIBI (n=1), RNF170 (n=1), GNE (n=2),
LMNA (n=1), RYRI (n=1), ANOS5 (n=1). WES helped to
make diagnosis of CMT due to GJB1 pathogenic mutation
(p.Tyrl51Cys) in a patient previously diagnosed with
chronic inflammatory demyelinating polyneuropathy. Also,
two patients with GNE homozygous mutations were
reclassified as affected by GNE myopathy.

Conclusion: A genetic diagnosis was reached in the 30% of
cases and this proportion was in agreement with previous
data. Exome sequencing proved as valuable research tool in
achieving a molecular diagnosis of neuromuscular diseases
in a clinical scenario.

Disclosure: Nothing to disclose.
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A causal role for the GRN p.E393A
mutation in frontotemporal lobar
degeneration

H. Gossye 3, E. Wauters 2, A. Sieben 45, J. Martin 5,
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! Neurodegenerative Brain Diseases, VIB Center for
Molecular Neurology, Antwerp, Belgium, ? Department of
Biomedical Sciences, University of Antwerp, Antwerp,
Belgium, 3 Department of Neurology, Antwerp University
Hospital, Edegem, Belgium, + Departement of Pathology,
Antwerp University Hospital, Edegem, Belgium, ° Institute
Born-Bunge, University of Antwerp, Antwerp, Belgium
Background and aims: Heterozygous loss-of-function
(LOF) mutations in the progranulin gene (GRN) cause
frontotemporal lobar degeneration (FTLD) with an
autosomal dominant pattern of inheritance. Here, we present
the genetic and phenotypic characteristics of carriers of a
novel pathogenic GRN mutation.

Methods: We analyzed potential pathogenicity of rare GRN
missense variants observed in a cohort of Belgian FTD
patients by measuring serum progranulin, and evaluating
clinical data i.e., symptoms, biomarkers, and
neuropathology.

Results: We observed p.E393A in the last codon of exon
10, affecting exon splicing, resulting in a frameshift and
nonsense-mediated mMRNA decay of the mutant transcript.
This led to decreased serum progranulin levels, comparable
with known LOF mutations, indicating that p.E393A is
pathogenic. Inclusion and screening of relatives procured
two other affected carriers. Diagnoses were non-fluent
variant PPA (nfv-PPA) or unspecified dementia. Common
symptoms were executive dysfunction, language, and
memory impairment. Brain MRI showed pronounced
asymmetry in 2/3 carriers. Neuropathological examination
indicated FTLD-TDP type A with concomitant Alzheimer’s
disease pathology.

Neuropathological examination of GRN p.E393A index patient
demonstrates FTLD-TDP type A pathology with concomitant
Alzheimer’s disease pathology

Figure. Scatterplot for serum PGRN levels measured in carriers of
GRN p.E393A and LOF mutations and control individuals

Figure. Structural brain MRI of index patient The patient had a
diagnosis of unspecified dementia with pronounced memory
impairment, disorientation and executive dysfunction. On this coronal
view, extensive cortical atrophy can be seen, most evidently so

Conclusion: We identified a novel pathogenic GRN
mutation p.E393A /p.E393fs in a Belgian pedigree, leading
to reduced serum progranulin levels and cognitive decline.
The phenotype is characterized by executive dysfunction,
language, and memory impairment with pronounced
asymmetry on MRI. Neuropathology in the index carrier
with nfv-PPA revealed FTLD-TDP type A, with concomitant
Alzheimer’s disease pathology.

Disclosure: Nothing to disclose.
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A common calpain-3 variant explains a
significant number of LGMD R1 calpain3-
related cases in Eastern and Central
Europe
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M. Sypniewski 1, B. Burnyte 2, B. Lace 2
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¢ Department of Neurology, Amsterdam University Medical
Centre, Amsterdam Neuroscience, Amsterdam, The
Netherlands , 7 Department of Neurology, Erasmus MC
University Medical Center, Rotterdam, the Netherlands,

8 Department of Neurology, Erasmus MC University Medical
Center, Rotterdam, the Netherlands, * Department of
Neurology, University Medical Centre Ljubljana, Faculty of
Medicine, University of Ljubljana, Ljubljana, Slovenia,

10 Department of Clinical Genetics, Institute of Clinical
Medicine, University of Tartu, Tartu, Estonia, "' MNM
Diagnostics Sp. z o.0., Poznan, Poland, 1> Department of
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Background and aims: A significant number of patients
showing reduction of calpain-3 in the western blot and a
phenotype corresponding to autosomal recessive
calpainopathy have only a single pathogenic CAPN3 variant
identified. The investigated intronic CAPN3 variant ¢.1746-
20C>G occurs in the Central and Eastern Europe with a
frequency of >1% and currently there are conflicting
interpretations on its pathogenicity.

Methods: We collected clinical data on 14 patients carrying
the CAPN3 ¢.1746-20C>G variant in trans position with
another CAPN3 pathogenic/likely pathogenic variant. RT
PCR and RNA-Seq were performed. The allelic frequency
of the ¢.1746-20C>G variant was calculated from
population studies in Russia, Latvia and Poland.

Results: The patients compound heterozygous for the
CAPN3 ¢.1746-20C>G variant present a phenotype
consistent with calpainopathy of mild/medium severity. We
report five unaffected individuals homozygous for c.1746-
20C>G and three affected, prevalently showing a late-onset,
mild calapinopathy phenotype. Molecular studies showed
that different splicing isoforms are produced in the muscle.
We hypothesize that ¢.1746-20C>G is a hypomorphic variant
with a specific reduction of RNA and protein expression and
only individuals having a higher ratio of abnormal isoforms
are affected. The variant is most frequent in the North/West
regions of Russia and may originate from that area.
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Clinical presentation

Graph of rs201892814 minor allele frequency distribution, overlaying
a modern-day map of Europe

Splicing analysis of the ¢.1746-20 C>G variant. A. Schematic
representation of the splicing patterns B. Electrophoresis image of the
various transcription products in affected patient and control

Conclusion: Reclassification of the CAPN3 variant ¢.1746-
20C>G from variant with a conflicting interpretation of
pathogenicity to hypomorphic variant explains a large
number of unidentified cases of LGMD R1 calpain3-related
in Eastern and Central Europe. The very high frequency of
the variant ¢.1746-20C>G may result in the pseudo-
dominant inheritance.

Disclosure: The work was supported by European Regional
Development Fund, Estonian Research Council, the Russian
Foundation for Basic, and the Ministry of Health of the
Czech Republic.
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Age at migration and phenotype
differences in Multiple Sclerosis: a
multicenter study in ltaly
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Background and aims: Previous studies considering
migrant individuals with Multiple Sclerosis (MS) indicate
that phenotype differences across Countries may be driven
by genetic and cross-cultural characteristics. We investigated
if age at migration could contribute to phenotype differences
between individuals with MS living in Italy but born abroad.
Methods: The Miglt study included 1,360 individuals with
MS (458 foreign-born and 902 age- and sex-matched
native-born Italian patients). Age disease onset, symptoms
at onset and MRI parameters at diagnosis were analyzed
comparing people migrating within or after 15 years of age
using logistic regression models setting two-sided with
alpha level set at 0.05.

Results: 50, out of the 458 individuals with MS born aboard
migrated to Italy within the age of 15. Italian individuals
had less frequently a progressive onset (OR 0.73; Cl 0.54—
0.98; p<0.03) and higher disability (OR. 0.46; CI 0.29-0.73;
p=0.001). A complete diagnostic work-up was performed
more frequently among patients migrating before age 15
compared to the others (OR 1.55; CI 0.83-2.90; p=0.1).
Patients who migrated earlier showed an inverse association
with higher age at disease onset (above or not 28 years old)
(OR 0.50; CI 0.27-0.94; p=0.027), a progressive disease
course since onset (OR 0.34; CI 0.12—0.98; p=0.036).
Conclusion: The present study confirm how age at
migration in people with MS can represent a disease
modifying factor of phenotype characteristics. This
observation strengthen the need to consider the effects of
population as well as cross-cultural differences, in the
management of individuals with MS belonging to different
geographical areas.

Disclosure: Dr Ragonese received research funding by
Almirall and Roche; he also received travel grants and
honoraria for speaking by: Biogen, Genzyme Sanofi,
Merck, Novartis, Roche.
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Background and aims: CANVAS is a late-onset ataxia
caused by a biallelic intronic (AAGGG)n repeat expansion
in RFC1 gene on chromosome 4. While many patients have
more than 1,000 repeat long expansions, as low as 250
repeats are sufficient to cause the disease. Southern Blotting
(SB) is currently the only technique able to detect and
estimate the size of large biallelic expansions in RFCL.
However, its implementation is limited by the large amount
of DNA needed and its time and cost constraints. Optical
Genome Mapping (OGM) is a novel technique which is
able to detect large scale structural variations by labelling
ultra-high molecular weight DNA molecules at specific
sequence motifs. Aim of this study was to validate OGM as
a tool to detect and quantify RFC1 repeat expansions.
Methods: 9 CANVAS cases and 54 controls underwent
OGM. RFCI1 expansion size of 9 patients (n alleles=18) as
detected by SB and OGM was compared.

Results: OGM correctly identified all biallelic repeat
expansions larger than 250 repeats in all CANVAS patients
but not in controls. OGM showed high concordance with
SB repeat expansion quantifications (R=0.96), with
improved resolution in discriminating two expanded alleles
in cases where SB resolution allowed only to detect only a
single homozygous expansion.
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Conclusion: The study shows that OGM could accurately
quantify the size of biallelic repeat expansions and appears
to be a promising high-throughput tool for genetic diagnosis
in CANVAS, as well as other large repeat expansion
disorders.

Disclosure: Nothing to disclose.
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Autoimmune new-onset refractory status
epileptics (A-NORSE): electroclinical
features and response to treatment
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Background and aims: The aim of this study was to
characterize the clinical features and outcome of a cohort of
patients with new-onset status epilepticus of presumed
autoimmune origin (A-NORSE).

Methods: Retrospective study of patients meeting the 2018
ILAE definition of NORSE who were tested for onconeural
and/or neuronal surface antibodies, with final evidence of
an immune-mediated etiology (satisfying the 2016 Criteria
for autoimmune encephalitis).

Results: Between 2009-2017, 878 patients were tested for
the presence of onconeural and/or neuronal surface Abs.
Twelve of these patients (9 male; median age 54,5; range
24-81) satisfied the inclusion criteria. An autoimmune
etiology was suspected based on: (1) Brain MRI features
consistent with encephalitis (9: 75%); (2) cerebrospinal
fluid (CSF) evidence of inflammation (5; 42%); (3)
detection of neuronal antibodies (4; 33%); (4) response to
immunotherapy (5; 42%). Antibody positivity included:
NMDAR (2), CASPR-2 and Ma2 in 1 patient each.
A-NORSE anticipated the diagnosis of cancer in one patient
(thymoma). In 10 patients 18-fluorodeoxyglucose PET
(FDG-PET) and/or full-body computed tomography (CT)
failed to detect a neoplasia. Immunotherapy was given in
most of the patients (8; 67%): steroid bolus (6); intravenous
immunoglobulin (6); plasma exchange, and rituximab (1
patient each). Long-term outcome was available for 11
patients: 5/7 treated with immunotherapy (71%) were
seizure-free, as opposed to only 1/4 (25%) of the patients
that were not treated with immunotherapy.

Clinicoradiological features

Brain MRI features

Conclusion: NORSE is an increasingly recognized
manifestation of autoimmune encephalitis. Adequate
recognition of this entity is mandatory since aggressive
immunotherapy could lead to status resolution and recovery.
Disclosure: The authors report no disclosures relevant to
the study.
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Background and aims: Myelin oligodendrocyte
glycoprotein antibodies (MOG-Abs) may rarely be
associated with peripheral nervous system involvement. We
aimed to test MOG-Abs in patients with undetermined
peripheral neuropathy (PN).

Methods: Consecutive patients with available sural nerve
biopsy and paired serum sample were retrospectively
identified (January, 1st 2016-November, 1st 2021) and
tested for MOG-Abs with live cell-based assay (CBA).
Patients with antibody titre >1:160 (secondary H+L
antibody) and selective MOG-IgG presence (IgG-Fc
predominance) were considered MOG-IgG positive. All
positive samples were analysed with immunohistochemistry
and CBAs for antibodies against Neurofascin-155 and
Contactin-1. Clinical and neuropathological data were
collected through clinical reports.

Results: Among 163 patients, 5 (3%) resulted positive for
predominantly IgG MOG-Abs (median titer 1:320, range
1:160-1:5120), none showed other concomitant antibodies.
Median age was 74 years-old (range 55-81), median disease
duration was 60 months (range 1-167), 60% of patients were
female. Of these, 4/5 cases had clinical features suggestive of
acute (n=1) or chronic (n=3) inflammatory demyelinating
neuropathy, 2/5 fulfilled the criteria of combined central and
peripheral demyelination (CCPD) whilst 3/5 had isolated
PNS involvement. Neuropathological findings showed mixed
axonal-demyelinating features in 2/5, predominant
demyelination in 3/5 cases. Other neuropathological
hallmarks included paranodal demyelination (n=3), myelin
outfoldings (n=4), slight inflammatory infiltrates (n=3),
onion bulbs (n=3), clusters of regeneration (n=4).

PD: Parkinson Disease; Hyp: Hypertension; HCC: hepato-
cellular carcinoma; cryo*: cryoglobulinemia; HypH:
hyperhomochysteinemia; DM: Diabetes Mellitus; IvIG:
intravenous immunoglobulins; OP: oral prednisolone.
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Representative neuropathological findings of sural nerve
biopsy of MOG-IgG positive patients (A,B: outfolding of
myelin; C,D: paranodal demyelination; E;F: Slight epineurial
perivascular infiltrates of inflammatory cells).

Sural nerve biopsy findings in case #4 (A: onion bulbs; B:
clusters of regeneration; C,D,E,F: paranodal and segmental
demyelination at different stages; G: small perivascular
inflammatory infiltrate).

Conclusion: MOG-1gG can be detected in patients with
isolated PN or CCPD. Clinical and neuropathological
features are suggestive for demyelination and slight
inflammation. Further studies should include larger cohorts
of patients to elucidate the utility of MOG-Abs testing in
PN.

Disclosure: The Medical University of Vienna (RH) and
Innsbruck (MR) receive payment for assays and for
validation experiments organized by Euroimmun. MR:
Austrian Science Funds, Austrian Research promotion
Agency. No other major disclosures.
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EPR-094

Serum NfL predicts NEDA-status in a
6-year longitudinal cohort of MS patients

S. Bittner, T. Uphaus, F. Steffen, V. Fleischer,

F. Zipp

Department of Neurology, University Medical Center Mainz,
Mainz, Germany

Background and aims: We aimed to determine the ability
of serum neurofilament light chain (sNfL), an emerging
blood marker of axonal damage, to dissect distinct measures
of disease severity and predict future “No evidence of
disease activity” (NEDA) status at six-year follow-up (FU)
in a cohort of patients with relapsing-remitting multiple
sclerosis (MS).

Methods: 153 patients were included with a median FU
time of six years (IQR 4-7). Serum was collected at baseline
and FU; sNfL levels were measured by single molecule
array.

Results: Patients experiencing Expanded Disability Status
Scale (EDSS) progression or new persistent T1-lesions at
FU showed increased sNfL levels already at baseline
compared to stable patients or patients suffering only from
inflammatory activity (defined as relapses, new T2
hyperintense or gadolinium-enhancing lesions). We
observed a strong association of baseline sNfL with
development of persistent T1 lesions at FU, confirmed by
linear regression analysis. Thus, we incorporated absence of
persistent T1 lesions to the NEDA-3 concept (NEDA-3T1).
sNfL significantly improved the prediction of NEDA-3T1
status (0.697 95% CI 0.616-0.770 vs. 0.819 95% ClI
0.747-0.878, p<0.001) compared to a cumulative risk score
summarizing factors differentiating patients with and
without NEDA-3T1 status. Patients with sNfL values <8.6
pg/ml showed a 76% risk reduction for evidence of disease
activity or development of persistent T1 lesions (EDAT1) at
FU (Hazard ratio 0.244, 95% CI 0.142-0.419, p<0.001)
compared to patients with sNfL values >8.6 pg/ml.
Conclusion: Baseline sNfL values predicted NEDA-3T1-
status at six-year follow-up.

Disclosure: S. B. has received honoraria from Biogen ldec,
Bristol Meyer Squibbs, Merck, Novartis, Roche, Sanofi
Genzyme and TEVA. His research is funded by Deutsche
Forschungsgemeinschaft (DFG) and Hertie foundation.

EPR-095

B cell subsets dynamic during pregnancy
and early post partum in women with MS

D. Landi !, M. Severa 2, A. Grimaldi %, G. Cola %,

G. Di Mauro !, G. Mataluni !, C. Nicoletti 1, F. Rizzo 2,
D. Ricci 2, E. Coccia 2, A. Marfia !

! Department of Systems Medicine, Tor Vergata University,
Rome, Italy, 2 Department of infectious disease, Istituto
Superiore di Sanita, Rome, Italy

Background and aims: Objective: To investigate the
dynamic of B cell subsets in pregnant women with Multiple
Sclerosis (MS) during pregnancy and post-partum.
Background: Reduction of inflammation during MS
pregnancy and postpartum inflammatory rebound are
usually thought to involve T cell immunomodulation.
Nevertheless, B cell dynamics have been poorly explored
during pregnancy and post-partum.

Methods: We designed a monocentric non interventional
study (BABIES study) enrolling untreated pregnant MS
women within 8 weeks+5 days from the last menstrual
period. Clinical and immunological data are collected at
baseline (T1), 20th (T2), 32nd (T3) gestational week,2
weeks (T4), 3(T5) and 6(T6) months from delivery. B cell
subpopulations were analyzed by multi-parametric flow
cytometry in freshly isolated PBMCs.

Results: Preliminary results on 6 women followed up at
least until T3 show that absolute number and percentage of
circulating CD19+ B cells decrease during pregnancy.
Among subpopulations, CD24+CD38+ naive transitional
immature B cells and CD27+ memory cells drop, CD27-
mature naive B cells increase. CD27+ memory cells also
reorganize as the 1gG/IgA switched memory cells increase
while the less differentiated IgM cells decrease. Consistently,
antibodies producing CD27hiCD38hi plasmablasts are
rapidly and dramatically augmented in peripheral blood of
pregnant women. All these changes are rapidly reverted
after delivery.

Conclusion: In MS women pregnancy induces specific B
cell depletion and reorganization with a dramatic
reassortment in subpopulation composition; such
immunological adaptations are rapidly reverted after
delivery. If B cell dynamic during pregnancy and post-
partum is associated with disease remission and rebound
has to be elucidated.

Disclosure: Nothing to disclose.
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EPR-096

A novel cell-based assay detects
antibodies against alpha3-nAchR
exclusively in autoimmune autonomic
ganglionopathy

K. Karagiorgou !, E. Ninou !, M. Dandoulaki £,

R. Mantegazza 2, F. Andreetta 2, R. Furlan 3, J. Lindstrom 4,
P. Zisimopoulou ®, E. Chroni 8, P. Kokotis 7,

E. Anagnostou 7, D. Tzanetakos 7, M. Breza 7,

Z. Katsarou &, G. Amoiridis 9, V. Mastorodemos 9,

M. Bregianni 19, A. Bonakis 1°, G. Giannopoulos 1,

G. Tsivgoulis 19, K. Voumvourakis 19, S. Tzartos 1,

J. Tzartos 1°

I Tzartos NeuroDiagnostics, Athens, Greece, > Fondazione
IRCCS, Istituto Nazionale Neurologico Carlo Besta, Milan,
Italy, 3 Department of Biomedical Sciences Humanitas
University, Milan, Italy, + Department of Neuroscience,
Medical School, University of Pennsylvania, Philadelphia,
PA, US4, > Department of Neurobiology, Hellenic Pasteur
Institute, Athens, Greece, ¢ Department of Neurology, School
of Medicine, University of Patras, Patras, Greece 7 1st
Department of Neurology, School of Medicine, Eginition
Hospital, National and Kapodistrian University of Athens
(NKUA), Athens, Greece, 8 Department of Neurology,
Hippokration Hospital, Thessaloniki, Greece, * Neurology
Department, University Hospital of Crete, Heraklion, Crete,
Greece, 1% 2nd Department of Neurology, Attikon University
Hospital, School of Medicine, NKUA, Athens, Greece

Background and aims: Autoantibodies against alpha-3
nicotinic acetylcholine receptors (alpha3-nAChR), usually
measured by radioimmunoprecipitation assay (RIPA), are
detected in autoimmune autonomic ganglionopathy (AAG)
patients, but also in patients with other neurological
diseases, albeit in lower levels. Our aim is to develop a
sensitive and specific method for the selective detection of
the potentially pathogenic alpha3-nAChR antibodies,
seemingly present only in AAG patients.

Methods: The detection of the autoantibodies against the
cell-exposed alpha3-nAChR domain was performed by a
live cell-based assay (CBA), which was developed for this
purpose with alpha3-nAChR transfected cells. The study
included sera from 55 patients suspected of autonomic
failure, 13 patients diagnosed with autonomic failure,
positive for alpha3-nAChR antibodies by RIPA, 52 patients
with Ca2+-channel or Hu antibodies and 2628 control
patients with various neuroimmune diseases.

Results: RIPA detected alpha3-nAChR antibodies in 25
patient sera. 15/25 were also positive by CBA. Remarkably,
all CBA-positive patients had AAG, while all CBA-negative
had other neurological diseases. RIPA antibody levels of the
CBA-negative sera were low, even though our CBA could
detect equally low antibody levels. No serum bound to
control cells, and none of the 2,628 control sera was found
alpha3-CBA-positive.

Conclusion: This study showed that in contrast to the
established, but moderately disease-specific RIPA for
alpha3-nAChR antibodies, our CBA seems AAG-specific,
while at least equally sensitive with the RIPA.
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Disclosure: S. Tzartos has shares in “Tzartos
NeuroDiagnostics”; J. Tzartos and S. Tzartos are coinventors
in a patent related to the detection of alpha3-nAChR
autoantibodies. All other authors declare no conflict of
interest.
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EPR-097

Efgartigimod improved quality-of-life in
gMG: a randomised, double-blinded,
placebo-controlled, phase 3 trial (ADAPT)

F. Sacca 1, C. Barnett-Tapia 2, T. Vu 3, S. Peri¢ 4,

G. Phillips 5, S. Zhao ®, D. Gelinas °, S. Chiroli 6,

J. Verschuuren 7

! Federico II University of Naples, Naples, Italy,

2 Prosserman Centre for Neuromuscular Diseases, Toronto
General Hospital / UHN, Toronto, Ontario, Canada,

3 University of South Florida Morsani College of Medicine,
Tampa, Florida, USA, * University of Belgrade, University
Clinical Center of Serbia, Belgrade, Serbia, > argenx US,
Inc., Boston, Massachusetts, USA, ¢ argenx Switzerland SA.,
Geneva, Switzerland, 7 University Medical Center, RC
Leiden, Netherlands

Background and aims: ADAPT trial (NTC03669588)
supported FDA approval of efgartigimod alfa-fcab in
generalized myasthenia gravis (gMG). Here, we describe 2
important health-related qualify-of-life (HRQoL) outcomes
in ADAPT.

Methods: ADAPT enrolled 167 adults with gMG
(Myasthenia Gravis Foundation of America class II-1V and
Myasthenia Gravis Activities of Daily Living [MG-ADL]
score >5). Patients were randomized to 10-mg/kg
efgartigimod (n=84) or placebo (n=83), administered as 4
weekly infusions per cycle. Subsequent cycles were
administered per clinical status >8 weeks after prior cycle
initiation. Efficacy was assessed weekly for 8 weeks after
each cycle initiation, then every 2 weeks for <26 weeks.
HRQoL outcomes included MG-QoL 15r, a disease-specific
measure, and EuroQoL 5-Dimensions 5-Levels (EQ-5D-
5L), including visual analogue scale (VAS), as generic
health status measures. We analyzed MG-QoL15r and
EQ-5D-5L scores in AChR-Ab seropositive, modified
intention-to-treat population (patients with baseline and >1
post-baseline MG-ADL scores: n=65, efgartigimod; n=64,
placebo) -from baseline through week 8 of cycle 1. Mixed
model for repeated measures was fitted for change from
baseline; least squares mean difference and p-values were
calculated at each visit.

Results: HRQoL was poor at baseline. Significant
improvements in MG-QoL15r scores were seen with
efgartigimod compared to placebo at weeks 1-8 (Figure 1).
Improvements were also observed across all 5 EQ-5D-5L
domains with efgartigimod. EQ-VAS change from baseline
showed significant improvements at weeks 1-6 (Figure 2).

Figure 1: MG-QoL15r Mean Change From Baseline During Cycle 1 in
the AChR-Antibody Seropositive Population (Modified Intent-to-Treat
Analysis Set)

Figure 2: Visual Analogue Scale Mean Change From Baseline During
Cycle 1 in the AChR-Antibody Seropositive Population (Modified
Intent-to-Treat Analysis Set)

Conclusion: In patients with AChR-Ab—positive gMG,
efgartigimod treatment resulted in significant and rapid
HRQoL improvements, with sustained impact on MG
symptoms, for up to 8 weeks after the first infusion.
Disclosure: This study was sponsored by argenx SE, the
manufacturer of efgartigimod alfa-fcab which is FDA-
approved for use in gMG. Tam M. Nguyen-Cao, PhD,
CMPP of Claritas Scientific LLC provided medical writing
support (funded by argenx).
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Neurofilament light chain levels in anti-
NMDAR encephalitis and primary
psychiatric psychosis

M. Guasp %, L. Martin-Aguilar 2, L. Sabater 3, M. Bioque 3,
T. Armangué 3, E. Martinez-Hernandez 1, J. Landa 3,

E. Maudes 3, A. Saiz 1, J. Castro-Fornieles 3, F. Graus 3,
E. Parellada 3, L. Querol 2, J. Dalmau 3

! Neurology Department, Institute of Neuroscience, Hospital
Clinic, Barcelona, Spain, > Neuromuscular Diseases Unit,
Department of Neurology, Hospital de la Santa Creu i Sant
Pau, Universitat Autdbnoma de Barcelona, Barcelona, Spain,
3 Institut d’Investigacions Biomeédiques August Pi i Sunyer
(IDIBAPS), Hospital Clinic, Universitat de Barcelona,
Barcelona, Spain

Background and aims: We aimed to assess the performance
of neurofilament light chain (NfL) testing in anti-NMDAR
encephalitis (NMDARe) and its differential diagnosis.
Methods: NfL were determined with Single molecule array
in patients with NMDARe, pFEP, herpes simplex
encephalitis (HSE), and healthy subjects (HC). Receiver
operating characteristic (ROC) analyses were performed to
assess the prediction accuracy of serum NfL (SNfL) levels
for NMDARe and pFEP.

Results: 118 patients with NMDARe (33 with isolated
psychosis), 45 pFEP, 36 HSE, and 36 HC were studied.
NMDARe patients with seizures/status epilepticus, ICU
admission, CSF pleocytosis (>20 WBC/uL), and without
early immunotherapy were more likely to have higher sSNfL
than NMDARe without these features. NfL levels at
diagnosis of NMDARe did not correlate with outcome at 1
year follow-up assessed with the modified Ranking Scale.
NMDARe patients had significantly higher NfL than pFEP
and HC, and lower than HSE patients. ROC analysis of
sNfL levels between NMDARe with isolated psychosis and
pFEP provided an AUC of 0.93 (95% CI 0.87-0.99) and a
sNfL cutoff >15 pg/mL to distinguish these disorders. 43/45
(96%) pFEP had sNfL<15pg/mL whereas 5/33 (15%)
NMDARe with isolated psychosis were below this cutoff.
None of the HSE and 35/36 (97%) HC had sNfL<15pg/mL.

Figure 1. Group comparisons
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ROC curve for SNFL between NMDARe and pFEP

Distribution of patients according to stablished cutoff value for SNfL

Conclusion: NfL measured at diagnosis of NMDARe
associated with several features of disease severity but not
with long-term outcome. sNfL cutoff>15pg/mL correctly
classified 96% of pFEP and 85% of NMDARe with isolated
psychosis. Patients with FEP of unclear etiology and
sNfL>15pg/mL should undergo CSF NMDAR-antibody
testing.

Disclosure: No disclosures related to the current study.
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EPR-099

Real-world application of the updated
diagnostic criteria for paraneoplastic
neurological syndromes

L. Campetella %, C. Papi 1, E. Sabatelli 1, R. Torio ?
I Catholic University of the Sacred Heart, Rome, Italy,
2 Institute of Neurology, Fondazione Policlinico
Universitario “A. Gemelli” IRCCS, Rome, Italy

Background and aims: Paraneoplastic neurological
syndromes (PNS) are remote effects of cancer that can
affect any part of the nervous system. Diagnostic criteria for
PNS have been updated in 2021. In this study we aimed to
compare the updated PNS-Care score to the previous
diagnostic criteria.

Methods: We retrospectively applied the 2004 (2004—
PNSc) and the updated diagnostic criteria (2021-PNSc) to a
cohort of patients with suspected PNS admitted to our
Institution from 2012 to 2020. High-risk (HR) and
intermediate-risk (IR) clinical phenotypes were defined
according to 2021-PNSc. The K index of Cohen was
employed to calculate concordance between the two criteria.
Results: 68 patients were included. 47 patients (69%) had
a HR phenotype (progressive cerebellar syndrome, 23;
limbic encephalitis [LE], 21; Lambert-Eaton myasthenic
syndrome [LEMS], 2; LE and LEMS, 1). Twenty-one
patients (31%) were diagnosed with IR phenotype
(autoimmune encephalitis, 18; stiff-person syndrome, 2;
Morvan syndrome, 1). Cancer was diagnosed in 30/68
patients (44%), most frequently small cell lung cancer,
followed by thymoma and ovarian cancer. In HR patients
there was good concordance between “definite” PNS (2004-
PNSc) and “definite” plus “probable” PNS according to
2021-PNSc (K index: 0,872); concordance was lower when
only “definite” categories were compared (K index: 0,578).
Among IR patients, the PNS-Care score identified 6/21
(29%) as “definite” or “probable” PNS. PNS-Care score
had 91,6% sensitivity and 95,7% specificity in diagnosing
patients with PNS.

Conclusion: There is good concordance between the 2004-
PNSc and 2021-PNSc in patients with HR phenotypes. The
PNS-Care score has a high sensitivity and specificity in
diagnosing PNS.

Disclosure: Nothing to disclose.
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EPR-100

Investigating cortical function with TMS-
EEG to explain motor impairment in
patients with Parkinson’s Disease

A. Mazza !, M. Meloni !, C. Derchi !, A. Milner 2,

F. Saibene 1, A. Vigano 1, F. Baglio %, J. Navarro Solano 1,
A. Comanducci !

' [RCCS Fondazione Don Carlo Gnocchi ONLUS, Milan,
Italy, > Department of Neurology, Mirano Hospital, Mirano,
Italy

Background and aims: A novel brain-stimulation
technique which combines MRI-navigated TMS with high-
density EEG (TMS-EEG) has emerged as a powerful tool to
non-invasively probe brain circuits. Indeed, a previous
TMS-EEG study unveiled the change of motor cortical
network excitability in patients with Parkinson’s disease
(PD). This study aimed at characterizing the TMS-evoked
potentials (TEP) obtained by targeting occipital and
premotor cortex in PD patients and to evaluate their
association with dyskinesia.

Methods: In 14 PD patients clinically assessed with the
Unified Parkinson Disease Rating Scale (UPDRS), we
measured the TEPS obtained by targeting the premotor and
occipital cortices. An integrated neuronavigation system
which employs the individual structural MRI of each patient
was used to estimate and monitor the maximum electric
field in target areas. TEP were analyzed to compute latency,
area and slope of statistically significant peaks on the cluster
of channels nearby the cortical targets. Finally, we
performed a statistical analysis of neurophysiological
measures with respect to the UPDRS and the presence of
dyskinesia.

Results: We found that motor UPDRS subscore was
correlated with the latency of occipital TEP whereas the
UPDRS subscore for dyskinesia was correlated with the
latency of the premotor TEP. Significant difference in
excitability of premotor cortex was found in patients with
dyskinesia compared to non-dyskinetic patients.
Conclusion: Our findings further support the use of TMS-
EEG as a non-invasive tool to probe the role of different
cortical regions in the pathophysiology of PD and disclose
the functional impairment of premotor and occipital cortices
with implications for rehabilitation.

Disclosure: AM and MM contributed equally.

EPR-101

Interventions to Improve Gait in
Parkinson’s Disease: A Systematic Review
and Network Meta-Analysis

V. Hvingelby %, A. Glud 1, J. Serensen 1, Y. Tai 2,
A. Andersen 1, E. Johnsen 1, N. Pavese 3

! Aarhus University, Department of Clinical Medicine,
Aarhus, Denmark, ? Imperial College, London, United
Kingdom 3 Clinical Ageing Research Unit, Newcastle
University, Newcastle upon Tyne, United Kingdom

Background and aims: Development of gait symptoms,
and especially the development of Freezing of Gait (FoG),
represents an important milestone in the progression of
Parkinson’s Disease (PD). This systematic review and
network meta-analysis assessed and ranked interventions
according to their effectiveness in treating gait symptoms
across four dimensions and the motor component of the
UPDRS.

Methods: A systematic search of the literature was carried
out across PubMed, EMBASE, PubMed Central (PMC) and
Cochrane Central Library. Measures of gait performance
before and after intervention were extracted. From this five
networks were generated, and corresponding forest plots
ranking the interventions.

Results: The search returned 6,288 articles. From this 368
articles were deemed eligible. Of these 147 articles were
included. Three of the gait specific networks were
consistent. For dynamic gait measures, the treatment with
the largest observed effect, was Aquatic Therapy with dual
task exercising (SMD 1.99 [-1.00; 4.98]) and strength and
balance training SMD 1.95 [-0.20; 4.11]. For measures of
fitness treatment with the largest observed effects were
aquatic therapy, SMD 3.41 [2.11; 4.71] and high frequency
repetitive transcranial magnetic stimulation (HFrTMS)
SMD 2.51 [1.48; 3.55]. For FoG measures, none of the
included interventions yielded significant results.

Sample Network of Measures of Dynamic Gait
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Summary sample of Meta-Analysis of interventions on measures of
Dynamic Gait

Flowchart detailing search and selection process

Conclusion: This review demonstrated that many of the
included interventions ameliorate some gait symptoms in
PD. No recommendation on a superior intervention can be
made. None of the studied interventions proved efficacious
in the treatment of FoG.

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

EPR-102

Olfactory dysfunction and striatal
dopamine transporter binding in motor
subtypes of Parkinson’s disease

F. Nabizadeh !
I School of Medicine, Iran University of Medical Sciences,
Tehran, Iran

Background and aims: Olfactory dysfunction is seen
prevalently in Parkinson’s disease (PD) patients as one of
the earliest non-motor symptoms (NMS). There are
contradictory results regarding the association of olfactory
dysfunction and dopamine uptake in striatal nuclei among
PD patients. It has been shown that different motor subtypes
of PD vary in the disease pathophysiology and progression.
Thus, we hypothesis that there might be different
associations between olfactory dysfunction and striatal
dopaminergic neuronal loss among three motor subtypes of
PD namely indeterminate, postural instability and gait
difficulty (PIGD), and tremor-dominant (TD).

Methods: We recruited the information of 162 healthy
controls (HCs) and 464 drug naive PD patients which were
underwent common PD scaling tests. Striatal binding ratios
(SBRs) of DaTSCAN images in caudate and putamen
nuclei were calculated. To assess the olfaction function the
University of Pennsylvania Smell Identification Test
(UPSIT) carried. Partial correlation models adjusted for the
effect of age, years of education, and sex were used.
Results: UPSIT score was correlated with SBR score in right
and left putamen nucleus in indeterminate patients (p=0.004,
correlation coefficient: 0.467), (p=0.032, correlation
coefficient: 0.362). There were also significant correlations
between olfactory function and SBR score in right (p=0.000,
correlation coefficient: 0.246) and left caudate (p=0.000,
correlation coefficient: 0.233) and putamen (p=0.000,
correlation coefficient: 0.323), (p= 0.000, correlation
coefficient: 0.342) nucleus among TD subtype.

Figure. Significant results of SBR score in DATSCAN and olfactory
dysfunction. Caudate nuclei (green), Putamen nuclei (purple). Tremor
Dominant (TD).

Conclusion: The UPSIT score is correlated with dopamine
transporter activity in striatal nuclei in indeterminate and
TD subtype but not PIGD subtype. Therefore, the olfactory
dysfunction PIGD subtype may not be a predictive factor
for PD development in the future.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 243-311



Disclosure: Funding:We do not have any financial support
for this study. Conflict of interest: The authors declare no
conflict of interest regarding the publication of this paper.

EPR-103

Electrophysiological characteristics of the
tremor in patients with tick borne
encephalitis

M. Klarendic %, N. Prezelj 1, K. Vogelnik 1, M. Kojovic !
! Neurological department, University Clinical Center
Ljubljana, Slovenia

Background and aims: Tick borne encephalitis (TBE) is
endemic in focal areas of Europe, including Slovenia.
Approximately 40% of TBE patients present with action
tremor of the upper limbs, which is mostly transient. Tremor
in TBE has not been electrophysiologically defined and the
mechanism of its generation remains unknown.
Theoretically, it may represent enhanced physiological
tremor, caused by the activation of sympathetic response in
the febrile patient or may be due to the activation of central
oscillators, triggered by meningoencephalitic process.
Accelerometry with concurrent surface electromyography
(EMG) may differentiate between enhanced physiological
and central tremors. Eye-blink conditioning (EBC) is a
paradigm used to assess cerebellar function, which is known
to be impaired in central tremors.

Methods: We included 22 hospitalised patients (average
age 42.2 years, 17 males), with confirmed TBE and newly
onset tremor. Patients underwent EMG and accelerometry
recordings (without and with 500 gr mass loading) and EBC
assessment.

Results: Action tremor was symmetric in 75% patients.
41% of patients manifested also tremor at rest. The average
postural tremor frequency on the accelerometry, without
and with weight loading, was 7.3 (+3.8) Hz and 7.6 (+2.6)
Hz, respectively. All patients had corresponding frequency
peak in the EMG. EBC did not differ between TBE and
historical control group of essential tremor patients.
Conclusion: Our electrophysiological findings are
consistent with central tremor generation in TBE. Unlike
other pathologic central tremors, the TBE tremor is
reversible and may be potentially used as a model of the
vulnerability of the central oscillators.

Disclosure: Nothing to disclose.
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EPR-104

Assessment of cognitive functions in PD
and ET patients with pharmacoresistant
tremor after Gamma Knife thalamotomy

K. Sadowski 2, M. Figura 1, J. Przytycka !, K. Duszynska-
Was 1, L. Milanowski 1, S. Szlufik 1, D. Koziorowski 1,
A. Korn 2, A. Ziobro 2

! Department of Neurology Faculty of Health Science
Medical University of Warsaw, Warsaw, Poland,

2 Department of Neurology Faculty of Health Science
Medical University of Warsaw,, Students Scientific Group
NEKON, Warsaw, Poland

Background and aims: Tremor is one of the most common
symptoms of Parkinson’s Disease (PD) and essential tremor
(ET). The first line of treatment is pharmacotherapy. It can
sometimes be ineffective or contraindicated. In such cases,
surgical treatment is an option. Deep Brain stimulation
(DBS) or thalamotomy are among commonly used methods.
Methods: The purpose of our observational study was to
assess the impact of unilateral Gamma Knife thalamotomy
on psychological functions in ET and PD patients. We
included 20 patients with PD (n=10) or ET (n=10) with
pharmacoresistant tremor. The mean age was 63.5 (+9.5),
16 male and 4 female. They underwent psychological
assessments before (n=20); 12 months (n=20), and 24
months (n=11) after the procedure. Mini-Mental State
Examination, CLOX, Tower of London, Benton Judgment
of Line Orientation test, Adverse Childhood Experience,
The Wechsler Adult Intelligence Scale, Rey Auditory Verbal
Learning Test, Boston Naming Test, and Beck’s Depression
Inventory tests were performed. Friedman’s ANOVA and
Wilcoxon’s signed-rank test were used to compare the
outcomes.

Results: There were no serious adverse events related to the
procedure reported in our study. Statistical analysis revealed
no significant change (p>0,05) in performed psychological
tests in 2-year follow-up.

Conclusion: We conclude that Gamma Knife thalamotomy
does not deteriorate the mood or cognitive functions of the
patients treated due to tremor associated with PD or ET in a
2-year follow-up. It may be a safe and efficient way of
treating pharmacoresistant tremors for patients who are not
qualified for DBS procedure.

Disclosure: Nothing to disclose.
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Circadian periodicity, artifacts and
implications for clinical implementation of
aDBS in chronic subthalamic recordings

L. Feldmann 1, J. Van Rheede 2, J. Busch 1,

V. Mathiopoulou 1, R. Franx 1, J. Fleming 2, T. Denison 2,
A. Sharott 2, A. Kiithn !

! Department of Neurology, Charité - Universititsmedizin
Berlin, corporate member of Freie Universitdit Berlin and
Humboldt-Universitdt zu Berlin, Berlin, Germany, 2> Medical
Research Council Brain Network Dynamics Unit, Nuffield
Department of Clinical Neurosciences, University of Oxford,
Mansfield Road, Oxford, United Kingdom

Background and aims: Subthalamic beta band activity has
been suggested as a physiomarker for bradykinesia in
Parkinson’s disease (PD) in acute and chronic recordings.
To date, long-term fluctuations, changes during every-day
activities, especially movement, and circadian rhythmicity
could not be assessed, being crucial for adaptive deep brain
stimulation (aDBS). This study aims to investigate long-
term characteristics in chronic recordings using the novel
Percept IPG.

Methods: 6 advanced PD patients were included in chronic
individual beta peak recordings for up to 59 days (mean
34+12.3 days). In 2 STN, beta band power during resting
state in controlled conditions (Med On/Off/Stim On/Off)
and during chronic recordings were compared. In a
subgroup of 4 patients, signal changes during movement
were assessed during walking and head/arm movements to
define artifact contamination.

Results: Beta oscillatory power fluctuates in a 24-hour-
circle (time-of-day explained variance: mean 0.41,
p>0.001). Averaged nighttime beta peaks were decreased
compared to peak amplitudes during the day. However,
these chronic beta peaks during daily activity were also
larger as compared to resting daytime recordings. We found
significant movement related changes in acticity <50Hz
(e.g. when lifting arms/rest mean p=0.0078, shaking head/
rest p=0.031).

Conclusion: Circadian variation shows reduced beta band
activity during the night. These findings are significant for
aDBS implementation, since threshold adjustments to time
of day and further investigations of sleep-related changes in
beta power may be necessary. Increased beta peak
monitoring during the day-time could also be influenced by
movement artifacts, and sources of artifact contamination
need to be considered in future aDBS development.

Diagram of the control system and possible influencing factors in
aDBS

Disclosure: This study was funded by the Deutsche
Forschungsgemeinschaft (DFG, German Research
Foundation) — Project ID 4247788381 - TRR 295 Grant and
under Germany’s Excellence Strategy — EXC-2049 -
390688087 and the Medical Research Council UK (MC_
UU_00003/6 to A.S. and MC_UU_00003/3 to T.D). LKF is
fellow of the BIH Charité Junior Clinician Scientist
Program.
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Therapeutic Potential of Histone
Deacetylase Inhibitions in an In Vitro
Neuroinflammation Model of Parkinson’s
Disease

N. Krakoski 1, G. O’Keeffe 2

I School of Medicine, University College Cork, Cork,
Ireland, 2 Department of Anatomy and Neuroscience,
University College Cork, Cork, Ireland

Background and aims: Parkinson’s disease (PD) is a
neurodegenerative disorder resulting from the progressive
degeneration of midbrain dopamine neurons. Given the lack
of disease modifying therapies, it is crucial to identify new
neuroprotective agents. Neuroinflammation is a core aspect
of PD pathology and a growing evidence base implicates a
pathological imbalance in epigenetic regulation. To identify
potential therapeutic targets, we performed gene
co-expression analysis of the human SN to identify genes in
these pathways that were co-expressed with mDA neuron
markers. Subsequently we hypothesized that the
neurotrophic factor GDF5, and the class Ila specific histone
deacetylase inhibitor MC1568, would protect dopaminergic
neurons from proinflammatory cytokine-induced
degeneration.

Methods: To test this hypothesis we used human SH-SY5Y
cells which are a widely used model of human dopaminergic
neurons. These were cultured with 200ng/ml GDF5, with or
without 10ng/ml of TNFa or IL-1, for 72h. SH-SY5Y cells
were additionally cultured in the presence of 0.1puM
MC1568, with or without increasing concentrations of
TNFa or IL-1B, for 72h. We used neurite growth as a single
cell readout of neurotrophic action.

Results: GDF5 or MC1568 co-treatment prevented the
detrimental effects of TNFa and IL-1f on neurite length.

HDACS inhibitor protects against IL-1 and TNFa-induced reduction
in neurite growth in human SH-SY5Y cells
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HDACS inhibitor protects against IL-1p and TNFa-induced reduction
in neurite growth in human SH-SY5Y cells at increasing concentrations

Conclusion: In summary these data show that GDF5 and
MC1568 protect against proinflammatory cytokine-induced
neurite degeneration in a model of human dopaminergic
neurons. Given that axonal degeneration is now recognised
as a crucial neuropathological event in PD, these data are an
important first step in rationalising the use of these agents
as novel therapies for PD.

Disclosure: This work was partially funded by the
University College Cork Summer Undergraduate Research
Scholarship. The authors have nothing else to disclose.
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Ageing and dementia & Sleep-wake
disorders 2

EPR-108

Increasing brain gamma activity improves
episodic memory and restores cholinergic
dysfunction in Alzheimer’s disease

A. Benussi 1, V. Cantoni !, M. Grassi 2, L. Brechet 3,

C. Michel 3, A. Datta 4, C. Thomas 4, S. Gazzina 3,

M. Cotelli 68, M. Bianchi 8, E. Premi 7, Y. Gadola 1,

M. Pengo 9, F. Perrone 1, M. Scolaro 5, S. Archetti 10,

E. Solje 1, A. Padovani !, A. Pascual-Leone 2, B. Borroni !
I Neurology Unit, Department of Clinical and Experimental
Sciences, University of Brescia, Brescia, Italy, > Department
of Brain and Behavioural Sciences, Medical and Genomic
Statistics Unit, University of Pavia, Pavia, Italy, > Functional
Brain Mapping Laboratory, Department of Fundamental
Neuroscience, University of Geneva, Geneva, Switzerland,

4 Research & Development, Soterix Medical, Inc., New York,
United States of America, 3 Neurophysiology Unit,
Department of Neurological and Vision Sciences, ASST
Spedali Civili, Brescia, Italy, ¢ Neurology Unit, Valle
Camonica Hospital, Esine, Brescia, Italy, 7 Stroke Unit,
Department of Neurological and Vision Sciences, ASST
Spedali Civili, Brescia, Italy, $ Neuropsychology Unit,
IRCCS Istituto Centro San Giovanni di Dio Fatebenefratelli,
Brescia, * Department of Molecular and Translational
Medicine, University of Brescia, Brescia, Italy, ' Clinical
Chemistry Laboratory, Diagnostic Department, ASST
Spedali Civili Brescia, Brescia, Italy, "' Institute of Clinical
Medicine, Neurology, University of Eastern Finland, Kuopio,
Finland, 1> Department of Neurology, Harvard Medical
School, Boston, MA, United States of America

Background and aims: To assess whether non-invasive
brain stimulation with transcranial alternating current
stimulation at gamma-frequency (y-tACS) applied over the
precuneus can improve episodic memory and modulate
cholinergic transmission by modulating cerebral rhythms in
early Alzheimer’s disease (AD).

Methods: In this randomized, double-blind, sham
controlled, crossover study, 60 AD patients underwent a
clinical and neurophysiological evaluation including
assessment of episodic memory and cholinergic
transmission pre- and post- 60 minutes treatment with
v-tACS targeting the precuneus or sham tACS. In a subset
of 10 patients, EEG analysis and individualized modelling
of electric field distribution were carried out. Predictors to
v-tACS efficacy were evaluated.

Results: We observed a significant improvement in the Rey
auditory verbal learning (RAVL) test immediate recall
(p<0.001) and delayed recall scores (p<0.001) after y-tACS
but not after sham tACS. Face-name associations scores
improved with y-tACS (p<0.001) but not after sham tACS.
Short latency afferent inhibition, an indirect measure of
cholinergic transmission, increased only after y-tACS
(p<0.001). ApoE genotype and baseline cognitive
impairment were the best predictors of response to y-tACS.

Clinical improvement correlated with the increase in
gamma frequencies in posterior regions and with the
amount of predicted electric field distribution in the
precuneus.

Conclusion: Precuncus y-tACS, able to increase y-power
activity on the posterior brain regions, showed a significant
improvement of episodic memory performances, along with
restoration of intracortical connectivity measures of
cholinergic transmission. Response to y-tACS was
dependent on genetic factors and disease stage.
Disclosure: Alberto Benussi was partially supported by the
Airalzh-AGYR2020; and is listed as an inventor on issued
and pending patents on the use of non-invasive brain
stimulation for the differential diagnosis of dementia and to
increase cognitive functions in patients with
neurodegenerative disorders. Maria Cotelli received
financial support by the Italian Ministry of Health (Ricerca
Corrente). Eino Solje received financial support from Sigrid
Jusélius Foundation, Finnish Brain Foundation,
Instrumentarium Science Foundation and Orion Research
Foundation. Alvaro Pascual-Leone was partly supported by
the National Institutes of Health (R24AG06142, and POl
AGO031720) and the Barcelona Brain Health Initiative (La
Caixa and Institute Guttmann); and is a listed as an inventor
on several other issued and pending patents on the real-time
integration of noninvasive brain stimulation with
electroencephalography and magnetic resonance imaging;
he is co-founder of Linus Health and TI Solutions AG;
serves on the scientific advisory boards for Starlab
Neuroscience, Magstim Inc., Radiant Hearts and
MedRhythms, and is an Associate Editor for Annals of
Neurology. Barbara Borroni is listed as an inventor on
issued and pending patents on the use of non-invasive brain
stimulation for the differential diagnosis of dementia and to
increase cognitive functions in patients with
neurodegenerative disorders, and she served on the
scientific advisory board for Alector and Wave Life
Sciences.
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Not only RBD in Parkinson’s disease: the
role of the video-polysomnography

A. Montini !, G. Loddo 2, G. Mainieri !, L. Sambati 3,
F. Mignani 3, L. Baldelli 1, P. Cortelli 3, S. Capellari 3,
G. Calandra Buonaura 3, F. Provini 3

! Department of Biomedical and Neuromotor Sciences,
University of Bologna, Bologna, Italy, ? Azienda USL di
Bologna, Bologna, Italy, 3 IRCCS Istituto delle Scienze
Neurologiche di Bologna, Bologna, Italy

Background and aims: Parkinson’s disease (PD) patients
(pts) show a wide range of sleep related motor behaviors
including hallucinations and arousal behavioral-related
episodes. Differential diagnosis appears challenging by
clinical history alone since they share anamnestic features.
The video-polysomnography (VPSG) establishes an
accurate diagnosis.

Methods: Three male PD pts (pt1=65, pt2=67 and pt3=72
yo) presenting sleep-related motor disorders underwent one
or two nocturnal VPSG.

Results: Ptl (disease duration — dd=4y) had a positive
familial and personal history of Disorders of Arousal (DoA),
Pt2 (dd=9y) and Pt3 (dd=5y) had a previous VPSG
confirmed RBD diagnosis and then developed cognitive
impairment with diurnal hallucinations. Pt1: VPSG showed
a physiological REM sleep atonia and 10 brief episodes
from NREM sleep where the pt raised his head and trunk
with puzzled expression, sat up or screamed. Pt2: VPSG
recorded no RBD episodes but 2 confused behaviors arising
from a mixture of light sleep and wakefulness associated
with coherent mental contents. Pt3: VPSG detected a
prolonged episode following an early morning awakening
from NREM sleep where the patient sat up, moving his
arms searching for something. When questioned, the pt
referred of having seen a “monster”.

Pt1: clinical history and VVPSG findings
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Pt2: clinical history and VPSG findings

Pt3: clinical history and VVPSG findings

Conclusion: In our case series, VPSG revealed sleep related
behaviors distinct from RBD. In ptl VPSG supported DoA
diagnosis; while in pt2 and pt3 identified confused episodes
with visual hallucinations, arising from a mixed state of
light sleep and wakefulness. VPSG is crucial for detecting
and characterizing episodes objectively, correlating them
with polygraphic parameters.

Disclosure: The authors report no disclosures relevant to
the manuscript.
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Imaging correlates of premorbid
personality in the frontotemporal
dementia—amyotrophic lateral sclerosis
spectrum

C. Gallingani %, G. Vinceti 1, C. Carbone %, L. Fiondella 1,
E. Zucchi 1, I. Martinelli , M. Tondelli 3, S. Salemme 1,
J. Mandrioli !, A. Chiari 2, G. Zamboni !

! Dipartimento di Scienze Biomediche, Metaboliche e
Neuroscienze, Universita di Modena e Reggio Emilia, Italy,
2 Neurologia, Azienda Ospedaliero Universitaria di Modena,
Italy, * Dipartimento di Cure Primarie, AUSL Modena, Italy

Background and aims: Frontotemporal dementia (FTD)
and amyotrophic lateral sclerosis (ALS) belong to the same
neurodegenerative spectrum. Factors determining
phenotypic expression are unknown; however, it is common
observation that personality differs between phenotypes.
We therefore aimed at testing if FTD and ALS patients have
different premorbid personalities, and, consequently,
different organizations in the brain networks involved in
social behaviour and motor function.

Methods: We recruited FTD and ALS patients presenting
to Modena University Hospital Neurology Clinics. Patients’
premorbid personality was assessed through the NEO-PI-3.
Brain MRI scan including T1-weighted and resting state
fMRI sequences was performed. Data were analysed with
voxel-based morphometry and probabilistic independent
component analysis.

Results: 50 patients (30 FTD, 17 ALS, 3 FTD-ALS) were
recruited. A significant difference in premorbid personality
emerged in Openness and Extraversion. Structural imaging
analysis showed a positive correlation between premorbid
Neuroticism and grey matter density of the hippocampus
bilaterally (left>right) across all patients. Group
comparisons showed greater functional connectivity (FC) in
ALS compared to FTD patients within the Salience Network
(SN) in the right insula, putamen, nucleus accumbens, and
the left thalamus. FC within the SN positively correlated
with premorbid Openness across all patients.

VBM correlational analysis between GM and the five NEO-PI-3
domains across all patients: A) areas of significant correlation between
GM and Neuroticism (TFCE corrected, p<0.05).

Between-group comparisons of fMRI connectivity within the Salience
Network (SN), shown in transparent green in all the images: B) in red-
yellow, regions of significant greater SN functional connectivity in
ALS compared to FTD.

Conclusion: Premorbid personality differs between patients
with ALS and FTD, and relates to different degrees of FC
within the Salience Network. This suggests that premorbid
personality may represent a vulnerability marker to the
development of specific phenotypes along the FTD-ALS
spectrum.

Disclosure: Authors declare no relevant disclosures for this
study.
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Comorbid neuropathology in a
longitudinal cohort of institutionalized
dementia patients: a clinico-pathological
analysis

I. Rego-Garcia !, M. Zea-Sevilla 1, A. Rabano !

I Neuropathology Department, CIEN Foundation, Madrid,
Spain

Background and aims: Comorbid neuropathology has
been described in post-mortem series of dementia patients
but its significance in disease progression and relation with
clinical phenotype are still not clear. In the context of a
biomarker research program in moderate to advanced
dementia, our purpose is to describe the prevalence of major
types of co-pathology as compared with previous clinical
diagnosis and trajectory.

Methods: A complete neuropathological study was
performed in 147 post-mortem brains from the Vallecas
Alzheimer’s Center Study (VACS), with full classification
and staging of Alzheimer’s (AD), Lewy body, vascular
(VD), TDP-43 pathologies and various age-associated
tauopathies. Upon inclusion in VACS, patients received a
baseline clinical diagnosis based on a thorough neurological
assessment and a 3T MRI study. Patients were classified
clinically either as AD, Vascular, Mixed dementia,
synucleinopathy or Other.

Results: Mean age at death was 87.3+6.6, and sex ratio
78.9% female. Total survival time was 11.4+5 years and
time since clinical classification (VACS) 4.4+3.2 years.
High AD pathology (78% of patients), high vascular
pathology (53%), Lewy body pathology (39%), TDP
pathology (65%) and tau pathology (64%) were present in
all clinical diagnostic groups, which differed in frequencies
of co-pathologies (p<0.01), survival time and age at death
(p<0.05).

Conclusion: Neurodegenerative and vascular co-morbidity
is highly frequent in aged dementia patients. Different
patterns and trajectories of co-pathology can be pursued
between clinical and postmortem neuropathological
diagnosis, that are particularly relevant for the development
of biomarkers.

Disclosure: Nothing to disclose.
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Sporadic Creutzfeldt-Jakob disease in the
young: a 10 year review of United
Kingdom surveillance

J. Tam 1, J. Centola !, H. Kurudzhu !, N. Watson 1,

J. MacKenzie 1, M. Leitch 1, A. Green 1, D. Summers 1,
M. Barria !, C. Smith 1, S. Pal !

! The United Kingdom National CJD Research &
Surveillance Unit, Centre for Clinical Brain Sciences,
Chancellor's Building, University of Edinburgh, Edinburgh,
United Kingdom

Background and aims: Sporadic Creutzfeldt-Jakob
Disease (sCJD) is the commonest human prion disease,
with a median age of onset of 68 years. We aimed to
characterise the clinical, investigation, and neuropathological
features in young individuals with sCJD using data derived
from national CJD surveillance in the UK.

Methods: We interrogated the NCJDRSU database for
individuals diagnosed with definite (post-mortem
confirmed) or probable sCJD assessed between 2011-2021.
We extracted data on clinical features, MRI, EEG, RT-QuIC,
14-3-3, S-100b and PRNP sequencing. Neuropathological
findings were also studied where available. We compared
young individuals (<50y age of onset) to older patients.
Results: 47 young individuals (4%) were identified (age at
onset 25-50) from a total of 1,178 cases. 14 were autopsy-
confirmed. Psychiatric disturbance at presentation (36.2%
vs 22%, p=0.03) and longer disease duration (by 46 days,
95% CI 15-88, p<0.01) were commoner in this group. CSF
RT-QulIC showed lower sensitivity (82% vs 93%, p=0.02)
in younger individuals. There was no difference in the
sensitivity of MR brain, CSF 14-3-3, S100b, or EEG. There
were no significant neuropathological differences in
autopsy confirmed cases.

Kaplan-Meier survival curves comparing age of onset at 50 or below
and above 50. Logrank test p = 0.007
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Barplot showing presenting symptoms in sCJD by age of onset at 50 or
below and above 50.

Conclusion: Younger individuals with sCJD are more
likely to present with neuropsychiatric symptoms, longer
disease duration, and lower sensitivity of RT-QuIC.
Disclosure: The UK NCJDRSU is funded by the
Department of Health and Social Care Policy Research
Programme and the Government of Scotland. (“The
National CJD Research and Surveillance Unit (NCJDRSU)”,
PR ST 0614 00008_18). The views expressed in this
publication are those of the author(s) and not necessarily
those of the Department of Health and Social Care or the
Government of Scotland. The work conducted by the
NCJDRSU depends heavily on the cooperation of
neurologists and other referring clinicians as well as
neuropathologists throughout the UK. We are grateful for
their cooperation while delivering an altered service at this
unusual time. We are particularly thankful to the families of
patients for their cooperation. No competing interests to
declare.

EPR-113

Disrupted sleep predicts poor memory
performance in the non-demented elderly.
A longitudinal follow-up study.

N. Miiller %, J. Lehrner 1, G. Kldsch 1, D. Moser 1,

S. Seidel *

! Department of Neurology, Medical University of Vienna,
Austria

Background and aims: In the wake of demographic
change, identifying risk factors for dementia has become a
major priority. A growing body of evidence suggest a
reciprocal relationship between sleep and neurodegeneration.
The aim of this study was to assess whether sleep was a
significant predictor of future cognitive performance in the
elderly.

Methods: We included 28 community-dwelling elderly
(age >50 years), patients with Mild Cognitive Impairment
(MCI, n=10) and Subjective Cognitive Decline (n=5), as
well as healthy elderly (HE, n=13). Sleep was assessed
using an actigraphy device wrist-worn for a minimum of 11
(median 14) consecutive days/nights. Cognitive perfor-
mance was evaluated using a neuropsychological test
battery and normed for age, sex, and education. Follow-up
was approximately 18 months later. Linear regression
models were estimated, unadjusted and adjusted for baseline
cognition and the Lifestyle for Brain Health index (a risk
score for cognitive decline). Analyses were corrected for
multiple testing using Bonferrroni-Holm.

Results: Sleep efficiency (SE, p<.01), Wake after Sleep
Onset (WASO, p<0.01) and Fragmentation Index (FI,
p<0.01) predicted follow-up memory performance, in both
unadjusted and adjusted models. There was no association
with any other cognitive domain (attention, language,
executive functions).

Conclusion: In community-dwelling elderly, reduced SE,
longer WASO and higher FI were associated longitudinally
with poorer memory performance. The results contribute to
the evidence for disturbed sleep as risk factor for cognitive
decline.

Disclosure: This study was supported by the Scientific
Fund of the Mayor of the City of Vienna (project #15171)
granted to S. Seidel.
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Progranulin peripheral levels: a reliable
screening test to identify patients with
progranulin mutations

P. Faustino 1, M. Lima 1, J. Duraes 1, M. Tdbuas-Pereira 1,
A. Santos 2, M. Almeida 2, I. Baldeiras 3, I. Santana !

! Neurology Department, Coimbra University and Hospital
Centre, Coimbra, Portugal, > Laboratory of Neurogenetics
and Inherited Eye Disorders, Center for Neuroscience and
Cell Biology, Coimbra, Portugal, 3 Faculty of Medicine,
University of Coimbra, Coimbra, Portugal

Background and aims: Mutations in the progranulin gene
(GRN) are associated with different clinical phenotypes,
mainly frontotemporal dementia (FTD) and eventually
Alzheimer’s disease (AD). GRN mutations cause disease
through haploinsufficiency, leading to low levels of
progranulin, both in the central nervous system and
peripherally. In 2014, we implemented in our centre the
measurement of progranulin peripheral levels (progranulin-
PL), as a screening method for patients with GRN mutations.
Obijective: To evaluate the value of progranulin-PL as a
screening test in a wider cohort of patients both in the
spectrum of FTD and AD.

Methods: We included 258 patients within four groups:
Mild Cognitive Impairment-due to AD (MCI-AD) (n=19)
and AD-dementia (n=106), with confirmatory biomarker
profile (Albert, 2011; McKhann, 2011); sporadic and
genetic FTD (n=104) including GRN mutation-carriers
(FTD-GRN) (n=29), according to international criteria
(Rascovski, 2011). Using the previously established
progranulin-PL cut-off (23.6 ng/ml), we evaluated
sensitivity and specificity of this marker in the whole cohort
and the following sub-groups: patients aged <65 (n=221),
patients with FTD (n=133) and patients with genetic forms
of FTD (n=45).

Results: Mean age was 60.03+7.39, with 53.5% female.
The sensitivity and specificity of progranulin-PL to identify
FTD-GRN were 100% both in the whole cohort and in the
3 different sub-groups evaluated.

Conclusion: Progranulin-PL are an excellent screening tool
for the presence of GRN mutation, even to distinguish it
from other genetic forms of FTD, supporting its importance
as a disease biomarker. It also supports its possible role in
the expanding field of targeted treatments already available
for patients with FTD-GRN.

Disclosure: The authors report no disclosures relevant to
this presentation.
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Sleep-disordered breathing is associated
with the absence of an ischemic
penumbra in acute wake-up strokes

S. Bauer 1, M. Dekkers 1, C. Kurmann 2, J. Kaesmacher 2,
S. Duss 1, M. Schmidt 1, M. Manconi 3, C. Bassetti !

! Department of Neurology, Bern University Hospital
(Inselspital) and University Bern, Bern, Switzerland,

2 Department of Neuroradiology, Bern University Hospital
(Inselspital) and University Bern, Bern, Switzerland,

3 Neurocenter of Southern Switzerland, Civic Hospital of
Lugano, Lugano, Switzerland

Background and aims: In Wake-up strokes (WUS) the
presence of an ischemic penumbra (critically hypoperfused
but potentially salvageable brain tissue) is decisive for the
indication of acute reperfusion therapy. The evolution of the
penumbra mainly depends on the duration of ischemia and
on the collateralisation, while the possible effects of sleep
disordered breathing (SDB) are unknown. The aim of this
study was to assess the impact of SDB on the penumbra in
WUS in the actual night of stroke.

Methods: This is a sub-study of the observational Sleep
Deficiency and Stroke Outcome cohort study. All Acute
WUS (admission/perfusion-imaging <24h after stroke
onset) and a control-group of acute non-WUS, matched for
age, gender, stroke- and SBD-severity were selected. SDB
was assessed acutely in the first days after stroke. The
presence of a penumbra was determined as a dichotomous
variable using acute imaging data. Multivariable logistic
regression models were used to evaluate the association
between SDB and the presence of a penumbra.

Study flow chart

Results: Among 338 stroke patients 74 (22%) had WUS. 48
WUS were acute and qualified for this analysis. WUS and
non-WUS showed no difference in SDB severity (apnea-
hypopnea-index (AHI) 7.4/h in WUS vs. 8.7/h in non-WUS,
p=0.69). However, only in WUS a higher AHI was
associated with a missing penumbra (median AHI: WUS
7.8/h vs 2.9/h, p=0.004; non-WUS: 6.7/h vs. 8.4/h, p=0.63).
These results remained significant after adjustment for
potential confounders (p=0.032).
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Box-plot of the Apnea-hypopnea-index (AHI) according to the
presence of an ischemic penumbra in WUS and non-WUS.

Conclusion: Our results suggest a detrimental effect of
SDB on the ischemic penumbra of WUS in the actual night
of stroke.

Disclosure: Supported by Swiss National Science
Foundation (SNF) Grant 320030_149752
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Treatment of acute ischemic stroke
patients outside dawn and defuse-3
criteria: a real-world retrospective
analysis.

A. Ciacciarelli 1, E. Nicolini , I. Berto 1, M. De Michele 1,
A. Falcou !, M. Di Mascio %, S. Lorenzano !, L. Petraglia %,
0. Schiavo 1, N. Caracciolo 1, D. Toni !

! Emergency Department, Stroke Unit, Sapienza University
of Rome, Rome, Italy

Background and aims: Mechanical thrombectomy (MT)
in late time window is proved to be effective in acute
ischemic strokes (AIS) fulfilling the selection criteria of
DAWN and DEFUSE-3 trials. We aimed to evaluate safety
and effectiveness of MT performed in patients with large
vessel occlusion (LVO) not satisfying DAWN or DEFUSE-3
criteria.

Methods: We retrospectively included patients with AIS
with anterior circulation LVO presenting between 6-24h
from last time known well and treated with MT. We grouped
cases based on the compliance with DAWN and/or
DEFUSE-3 criteria and collected clinical and neuroimaging
data. A comparison analysis was conducted. Primary
outcome was functional independence at 90-days (MRS
0-2).

Results: Of 88 patients included (44.3% male, mean age
73+-13y), 56 (63.6%) did not fulfill DAWN, 45 (51.1%) did
not fulfill DEFUSE-3, and 38 (43.2%) did not fulfill either
DAWN or DEFUSE-3 (nD-nD3) criteria. Among nD-nD3
patients, 17 (44.7%) reached functional independence at
3-months compared to 19 (38.0%) fulfilling DAWN or
DEFUSE-3 (p=0.524). nD-nD3 patients with good outcome
were younger (63+14y vs 79111y, p<0.001) and had lower
baseline NIHSS (6+-6 vs 156, p<0.001) compared to those
with poor outcome. However, sICH occurred more
frequently in nD-nD3 patients than in those who met the
criteria (18.4vs2%, p=0.008).

Reasons of exclusion from DAWN criteria
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Reasons of exclusion from DEFUSE-3 criteria

90 days mRS between patients fulfilling DAWN or DEFUSE-3 and
patients outside DAWN and DEFUSE-3 criteria

Conclusion: In our cohort of patients who were outside
DAWN or DEFUSE-3 inclusion criteria, MT was effective,
especially in younger subjects and in those with lower
NIHSS. Age and NIHSS should be considered when treating
patients not fulfilling DAWN or DEFUSE-3 with MT in late
time windows.

Disclosure: Nothing to disclose.
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The importance of the magnitude of right-
to-left shunt in PFO mediated stroke

A. Rachdo 1, J. Morgadinho !, M. Rodrigues !, L. Pereira !
! Neurology Department, Hospital Garcia de Orta, Almada,
Portugal

Background and aims: The RoOPE score (risk of
paradoxical embolism) aims to quantify the patent foramen
ovale (PFO) contribution to the stroke etiology. Besides
clinical information, anatomical and physiological aspects
of the PFO are not accounted for in this score. We aimed to
investigate if these characteristics increase the likelihood of
its relevance, by evaluating the relationship between right-
to-left shunt (RLS) magnitude, quantified by microembolic
signals detection with transcranial doppler (MES-TCD),
and the likelihood of its causality in stroke, quantified by
the RoPE score.

Methods: We collected demographic and clinical data of
patients admitted to a tertiary hospital between 2017 and
2020 for suspected stroke that underwent MES-DTC.
Spearman’s correlations were performed with SPSS®,
Results: We included 256 patients (43.8% female, median
age 53.5 years). A RLS was detected in 48.4% of MES-
TCD and 44.0% of transoesophageal echocardiograms and
was positively concordant in 70 patients (62.5%). Its
magnitude was greater after the Valsalva manoeuvre (VM)
(<10 microsignals: 18.8% / 18.4%; 10-20 microsignals:
5.9% / 6.4%; shower effect: 11.3% / 14.0%; curtain effect:
2.3% / 5.2%). In younger patients (<50), a correlation
between a high-grade shunt, after VM, and a greater RoPE
score, was evidenced (r=0.414, p=0.028). No other
correlation was noted.

Conclusion: The magnitude of RLS was associated with
greater ROPE scores in younger people, after VM,
suggesting its relevance to the PFO in that group.
Quantification of RLS magnitude should be considered
when evaluating patients for PFO closure.

Disclosure: Nothing to disclose.

EPR-118

How good are neurologists? A
prospective observational study
assessing the accuracy of neurologists in
emergency rooms

C. Schankin 1, B. Popa-Todirenchi %, S. Eich 1,

M. Branca 2, A. Galimanis !, M. Beyeler !, N. Belachew 3,
M. Heldner %, J. Kaesmacher 3, T. Meinel !, H. Mattle 1,
M. El-Koussy 3, U. Fischer 4

! Department of Neurology, Inselspital, University Hospital
Bern, University of Bern, Bern, Switzerland, > CTU Bern,
University of Bern, Switzerland, ? Institute of Diagnostic and
Interventional Neuroradiology, Inselspital, University
Hospital and University of Bern, Bern, Switzerland,

4 Department of Neurology and Stroke Centre, University
Hospital Basel and University of Basel, Basel, Switzerland

Background and aims: In the emergency room (ER), swift
and correct diagnosis in patients with acute neurological
deficits is crucial. The aim of this study was to assess the
accuracy of neurologists making the correct clinical
diagnosis in the ER based solely on clinical grounds.
Methods: In this monocentric prospective observational
study, neurologists at three different stages of their career
(board-certified neurologists, residents and last year medical
students) committed to a specific diagnosis of an acute
neurological deficit including lesion location and affected
blood vessel. The primary outcome was the accuracy of the
first clinical diagnosis in the ER using the discharge
diagnosis as reference.

Results: Of 800 patients with suspected stroke, 588 had
emergency MRI, 175 CT, and 37 both. Vascular pathology
was found in 567 patients (76%, 508 ischemia/TIA, 59
haemorrhagic strokes); non-vascular pathologies were
epileptic seizures in 72 patients, migraine attacks in 33
patients, and others in 128 patients. Intracranial vessel
occlusion was present in 227 of 410 patients with ischemic
stroke. Compared to residents, neurologists were
significantly better in predicting (i) vascular pathologies
(accuracy 0.86 [95%CI: 0.83—0.89] vs. 0.79 [0.76-0.82];
p<0.001), (ii) presence of occlusion, (iii) the lesion territory,
and (iv) the affected blood vessel. Compared to students
(accuracy 0.80 [0.74-0.86]), neurologists were also better,
however the difference was not significant (p=0.098),
probably due to the low number of students involved.
Conclusion: Neurologists have a high accuracy in
predicting vascular pathologies in patients with acute
neurological deficits. Trained neurologists are therefore
crucial to triage patients with acute neurological deficits in
ERs.

Disclosure: Nothing to disclose.
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Deep learning model for predicting
prognosis in patients with acute stroke

S. Park 1, C. Kim 2

! Department of Neurology, Inje University Haeundae Paik
Hospital, Busan, Korea, > Department of Radiology, Seoul
National University Hospital, Seoul, Korea

Background and aims: Prediction of functional outcome
after ischemic stroke may be useful for treatment decision.
We aimed to predict a 3-month functional outcome using a
deep learning model that combines clinical features and
neuroimaging features.

Methods: The derivation cohort included 4,445 patients,
and the external validation cohort included 114 patients
diagnosed with acute ischemic stroke. We applied
convolutional neural network (CNN) to extract
neuroimaging features (Model A), and selected the most
important clinical features using a classical machine
learning model (Model B). And finally, by merging the
neuroimaging features and the clinical features, ensemble
model was developed (Model C). Unfavorable outcome was
defined as modified Rankin Scale score 3, or higher at 3
months. The performance of the model was evaluated as
area under the receiving operating characteristic curve
(AUC). The explainability of the model was analyzed using
Gradient-weighted Class Activation Mapping (Grad-CAM)
Results: The AUC of the derivation cohort was 0.741 in
Model A, 0.773 in Model B, and 0.795 in Model B. The
AUC:s of the external validation cohort were 0.810, 0.936,
and 0.954, respectively, in models A, B, and C. Grad-CAM
appeared to focus on the location of cerebral infarction
lesions as well as on the eloquency area known to be
associated with clinical outcome.

Conclusion: The ensemble model using neuroimaging
feature and clinical feature as multimodal inputs can more
accurately predict ischemic stroke outcome than models
using each feature alone.

Disclosure: Nothing to disclose.
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Blood pressure and heart rate variabilities
predict future cerebro-cardiovascular
events in stroke patients

L. Filchenko 1, N. Miirner 1, M. Dekkers 1, M. Schmidt 2,
C. Bernasconi 1, C. Bassetti !

! Department of Neurology, University Hospital, Inselspital,
Bern, Switzerland

Background and aims: Blood pressure and heart rate
variabilities (BPV, HRV), predict cerebro-cardiovascular
risk in the general population. Considering the paucity of
data in stroke patients, we assessed BPV and HRV as
potential predictors cerebro-cardiovascular events (CCVE)
in a series of acute stroke patients.

Methods: This project is a part of the Sleep Deficiency &
Stroke Outcome Study (n=437). Assessments included
demographics, stroke characteristics and medical history at
admission and BPV and nocturnal HRV within the first 4
days after stroke. Recurrent stroke or transient ischemic
attacks, myocardial infarction, heart failure and urgent
revascularization within 3-years post-stroke were
considered CCVE. Using logistic regression and survival
analysis, the predictive ability of BPV (n=180) and HRV
parameters (n=117) regarding cerebro-cardiovascular risk
with adjustment for mean blood pressure or heart rate and
cardiovascular risk factors (age, male sex, hypertension,
diabetes, obesity, atrial fibrillation, sleep-disordered
breathing (apnea-hypopnea index >20/h) and >1 past
CCVE) were assessed. BPV and HRV parameters were
presented as sample-based z-scores.

Results: A total of 21% of stroke patients developed CCVE.
Both systolic blood pressure (SBP) and diastolic blood
pressure (DBP) variability were associated with an
increased risk of CCVE (SBP-standard deviation(SD):
OR=1.70, 95% CI[1.17, 2.48], p=0.005; DBP-SD:
OR=1.41, 95% CI[1.02,1.96], p=0.037) and with time to
future CCVE (SBP-SD: HR=1.44, 95% CI[1.14,1.80],
p=0.001; DBP-SD: HR=1.26, 95% CI[1.02,1.56], p=0.029).
Among HRV metrics, only SDs from Poincaré plots
predicted time to future CCVE (SD1: HR=1.26, 95%
CI[1.06,1.50], p=0.008); SD2: HR=1.26, 95% CI[1.06,1.50],
p=0.008).

Conclusion: In acute stroke patients BPV and, to less extent
also HRV, predict future CCVE.

Disclosure: Authors have no conflict of interest to declare.
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Cognitive functioning in the long-term
period of coronary artery bypass grafting
in middle-aged and older male patients

I. Tarasova !, O. Trubnikova 1, O. Razumnikova 2,

I. Syrova 1, A. Sosnina !, O. Barbarash !

!Research Institute for Complex Issues of Cardiovascular,
Diseases, Kemerovo, Russian Federation, 2 Novosibirsk State
Technical University, Novosibirsk, Russian Federation

Background and aims: Postoperative cognitive decline is
associated with a decrease in surgery effectiveness and
impairments in daily functioning, and is a reliable marker of
unfavourable long-term prognosis. The study aimed to
evaluate cognitive functioning in middle-aged and older
male patients in long-term period after coronary artery
bypass grafting (CABG).

Methods: A prospective, observational, cohort study was
included 114 male patients with coronary artery disease
(CAD). Before coronary artery bypass grafting (CABG) all
the patients were divided into two groups according to the
2016 World Health Organization (WHO): 45-59 years
(middle-aged) (n=76, mean age 54.0+£3.99 years) and 60—74
years (older) (n=38, mean age 63.5+2.45 years). All patients
underwent clinical and neuropsychological examinations
before the surgery, 1 year and 5-7 years after it.

Results: It was found that older patients showed lower
Frontal Assessment Battery (FAB) scores (p<0.01) and
visual-motor reaction time (p<0.01) but not attention and
short-term memory parameters, compared to middle-aged
patients in the long-term CABG postoperative period.
However, older patients memorized more nonsense
syllables (3.2+1.03 vs. 2.7+£0.96, p=0.016) in comparison to
middle-aged patients, independently of time observation.
Conclusion: The results of the study do not present
unambiguous evidence that older age is associated with
cognitive decline in the late postoperative period in CABG
patients. Middle-aged CABG patients have comparable
levels of cognitive functioning in comparison to older
patients. This could potentially have adverse consequences
on their cognitive function in the future.

Disclosure: The authors declare that they have no conflicts
of interest. This study was supported by the Russian
Foundation for Basic Research, project Ne 19-29-01017.

EPR-122

Diagnostic work-up of acute headache
and subarachnoid haemorrhage in a
Norwegian population

K. Aaseth 1, S. Dharmi !, G. Kravdal 2, S. Zarnovicky 2,
K. Faiz 1, K. Vetvik 1, E. Kristoffersen 1

! Department of Neurology, Akershus University Hospital,
Norway, ? Division of Diagnostics and Technology, Akershus
University Hospital, Norway, 3 Department of Diagnostic
Imaging, Akershus University Hospital, Norway

Background and aims: Acute headache may be the
primary symptom of subarachnoid haemorrhage (SAH).
Therefore, patients with hyperacute headache are usually
admitted to hospital for further investigations. The standard
diagnostic evaluation in Norway is history taking, non-
contrast head computer tomography (CT) scan and if no
findings on CT, a lumbar puncture 12 hours after onset of
headache. The purpose of this study was to describe the
diagnostic work-up and clinical characteristics of an
unselected population with acute headache and non-
traumatic SAH. Further to describe the diagnostic properties
of cerebrospinal fluid (CSF) spectrophotometry and
xanthochromia for detecting SAH.

Methods: A retrospective cross-sectional study conducted
at Akershus University Hospital, a large primary hospital
serving roughly 10% of the total Norwegian population.
Diagnostic work-up and reports from all patients evaluated
for acute headache between 2009—-2020 were collected. All
xanthochromia reports were standardized and the same
spectrophotometry and CT scanner have been used during
the study period.

Results: More than 3,400 patients aged 18 to 93 years were
included. The median age was 45 years and 63% were
women. Approximately 7% of all admitted patients had
SAH. All patients without SAH on the initial CT scan
underwent a lumbar puncture 12 hours after headache onset.
More clinical findings, diagnosis, outcomes and the
diagnostic properties of xanthochromia for detecting SAH
in this representative population will be presented at the
congress.

Conclusion: In this large hospital-based study, less than
1/10 who presented with acute headache had SAH. More
data will be presented at the EAN 2022.

Disclosure: No conflict of interest.
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Comparative safety and efficacy of
tenecteplase versus alteplase in acute
ischemic stroke before thrombectomy

P. Lorenzo Barreto 1, S. Garcia Madrona 1,

R. Vera Lechuga %, F. Rodriguez Jorge ?,

M. Matute Lozano %, A. De Felipe Mimbrera 1,

A. Sanchez Sanchez 1, J. Masjuan Vallejo 1,

A. Cruz Culebras !

! Department of Neurology. Ramon y Cajal Universitary
Hospital, Madrid, Spain

Background and aims: Intravenous thrombolysis (IVT)
with alteplase is used in eligible patients with acute ischemic
stroke (AIS) before mechanical thrombectomy (MT).
Tenecteplase is a genetically modified variant of alteplase
with greater fibrin specificity and a longer half-life. It has
recently emerged as an alternative thrombolytic agent in
AIS patients with large vessel occlusion (LVO) before MT.
Methods: We prospectively evaluated patients with AIS
treated with IVT and mechanical thrombectomy. Patients
were treated with alteplase (0.9mg/kg) or tenecteplase (0.25
mg/kg). Safety outcomes included rates of symptomatic
intracranial hemorrhage (sICH) and mortality. Efficacy
outcomes included rates of recanalization, early neurological
improvement at 24h (NIHSS 8 points or greater) and
functional status at 90 days assessed by modified Rankin
Scale.

Results: 17 AIS patients with LVO received tenecteplase
and 14 received alteplase. We did not observe any sICH
(0% vs. 0%). The rate of 90 days mortality (14% vs. 5.8%,
ns; Figure 1) was higher in the alteplase group. Early
neurological improvement was more frequent with
tenecteplase (21% vs. 41%, ns). Recanalization rates (87%
vs. 100%, ns) and functional independence at 90 days were
similar (41% vs. 52%, ns) in both groups.

Figure 1. Functional outcomes at 90 days, showing modified Rankin
Scale (mRS) of 6 (death) in 14% in the alteplase group versus 5.8% in
the tenecteplase group.

Conclusion: Overall functional outcome was similar in
both groups, but mortality was higher with alteplase. There
were no differences in the incidence of cerebral hemorrhage.
IVT with tenecteplase compared to alteplase was safe and
effective before thrombectomy.

Disclosure: Nothing to disclose.

© 2022 European Journal of Neurology, 29 (Suppl. 1), 241-311

ePresentations

259



260  ePresentations

Cognitive neurology/neuropsychology
& Neuropathies

EPR-125

Extending the clinical and genetic
spectrum of PLEKHG5-associated
neuropathies

B. Baena 1, F. Rodriguez 1, E. Garcia 2,

A. Jiménez Escrig !, R. Sainz !, J. Gomez !

! Neurology Department, Hospital Universitario Ramon y
Cajal, Madrid, Spain, ?> Genetics Department, Hospital
Universitario Ramon y Cajal, Madrid, Spain

Background and aims: The PLEKHG5 gene, involved in
the activation of the nuclear factor kappa B signaling
pathway and neuronal cell differentiation, appears
predominately expressed in the peripheral nervous system.
Recently, mutations on this gene have been reported to be
causative of autosomal recessive (AR) intermediate
Charcot-Marie-Tooth (CMT) disease type C and AR distal
spinal muscular atrophy type 4. We present a case of an
axonal form of CMT linked to a pathogenic variant not
previously reported.

Methods: Case report

Results: A 59 year-old woman born to healthy non-
consanguineous parents was referred to our clinic for lower
limb paraesthesia. Examination revealed left foot deformity
and diminished deep tendon reflexes. Nerve conduction
studies showed reduced motor and sensory potentials
amplitudes, as well as chronic neurogenic changes on
electromiography consistent with lower limb axonal
neuropathy. During the next three years the patient
developed lower limb hypoesthesia and distal weakness
followed by proximal progression, and walking impairment.
Lumbar MRI was normal and genetic transthyretin test was
negative. Sural nerve biopsy revealed discrete axonal
degeneration. A repeat nerve conduction study at age 65
showed severe axonal injury and secondary slowed motor
nerve conduction velocities (>35 cm/s). Exome sequencing
identified a homozygous missense variant in PLEKHG5
(c.475G>A; p.V159M) not previously reported.
Conclusion: We identified a novel homocygotic mutation
in the PLEKHG5 gene in our patient, which is the first
report of axonal CMT linked to this gene, broadening the
genetic and phenotypic spectrum of PLEKHG5 associated
neuropathies.

Disclosure: The authors declare no conflicts of interest.

EPR-126

Abstract withdrawn.
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The involvement of social cognition in
primary progressive aphasia

M. Magno 1, E. Canu 1, V. Castelnovo 2, S. Basaia 1,
A. Lamanuzzi !, G. Magnani 1, F. Caso 1, P. Caroppo 3,
S. Prioni 3, C. Villa 3, L. Tremolizzo 4, I. Appollonio 4,
V. Silani 5, M. Fllippi 2, F. Agosta 2

' IRCCS San Raffaele Scientific Institute, Milan, Italy,

2 [RCCS San Raffaele Scientific Institute, and Vita-Salute
San Raffaele University, Milan, Italy, 3 Fondazione IRCCS
Istituto Neurologico Carlo Besta, Milan, Italy, * “San
Gerardo” Hospital and University of Milano-Bicocca,
Monza, Italy, > IRCCS Istituto Auxologico Italiano, and
Universita degli Studi di Milano, Milan, Italy

Background and aims: The study investigated cognitive
and affective Theory of Mind (ToM) and their neural
correlates in the semantic (svPPA) and non-fluent (nfvPPA)
variants of primary progressive aphasia, comparing them
with the behavioural variant of frontotemporal dementia
(bvFTD).

Methods: 24 PPA (12 svPPA, 12 nfvPPA) and 29 bvFTD
patients at initial stages of disease matched for age, sex,
education, and disease duration were recruited. Patients
underwent neuropsychological assessment including the
Story-based Empathy Task (SET), a non-verbal ToM test
assessing intention attribution (1A) and emotion attribution
(EA). Differences in SET global, IA, and EA scores, and
distributions of pathological performances (based on Italian
normative data) were compared across groups. Voxel-based
morphometry (VBM) was used to compare differences in
grey matter (GM) density between patients and 42 age-, sex,
and education-matched healthy controls. Correlations
between GM density and SET scores were performed.
Results: SET scores and distribution of pathological scores
did not differ across groups. VBM analyses revealed a
pattern of GM reduction correlating with SET scores that
overlapped across patient groups. Both in bvFTD and PPA
patients, 1A performance was positively associated with
GM density in mid-frontal and cingulate areas, while EA
performance was correlated to GM density in temporal and
orbitofrontal regions.

Conclusion: ToM-related areas might be particularly
vulnerable also in PPA patients, making them prone to the
development of social cognition deficits even from early
stages. These findings offer potential behavioral markers
for diagnosis of FTLD conditions.

Disclosure: Supported by Italian Ministry of Health (GR-
2013-02357415); European Research Council (StG-
2016_714388_NeuroTRACK.
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Resting state effective connectivity
abnormalities of the Papez circuit and
cognitive performance in multiple
sclerosis

O. Marchesi !, R. Bonacchi 1, P. Valsasina 1, M. Rocca 2,
M. Filippi ?

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

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

Background and aims: The Papez circuit is central to
memory and emotional processes. However, little is known
about its involvement in multiple sclerosis (MS). We aim to
investigate abnormalities of resting state (RS) effective
connectivity (EC) between regions of the Papez circuit in
MS and their relationship with cognitive performances.
Methods: 62 MS patients and 64 healthy controls (HC)
underwent neuropsychological assessment, 3D T1-weighted
and RS functional MRI. RS EC analysis was performed
using SPM12 and dynamic causal modelling. RS EC
abnormalities were investigated using parametric empirical
bayes models and were correlated with cognitive scores.
Results: Compared to HC, MS patients showed (posterior
probability>0.95) higher EC between the right entorhinal
cortex and right subiculum, and lower EC from the anterior
cingulate cortex (ACC) to the posterior cingulate cortex
(PCC), from left to right subiculum, from left anterior
thalamus to ACC, and within ACC and PCC. Lower RS EC
from the ACC to the PCC correlated with worse global
cognitive scores (rho=0.19; p=0.03), worse visuospatial
memory (rho=0.19; p=0.03) and worse semantic fluency
(tho=0.21; p=0.02). Lower RS EC from the left to the right
subiculum correlated with worse verbal memory (rho=0.20;
p=0.02), lower RS EC within the ACC correlated with
worse attention (rho=-0.19; p=0.04). Higher EC from the
right entorhinal cortex to right subiculum correlated with
worse semantic fluency (rtho=0.21, p=0.02).

Conclusion: MS patients showed altered RS EC within the
Papez circuit. Reduced RS EC involving cingulate cortices
and hippocampal formation contributed to explain cognitive
deficits.

Disclosure: Nothing to disclose.

EPR-129

Abstract withdrawn.

ePresentations 261

EPR-130

Frontal cortico-subcortical MRI correlates
of fatigue and dual-task performance in
progressive multiple sclerosis

P. Preziosa 1, M. Rocca 2, M. Amato 3, G. Brichetto 4,

J. Chataway ®, N. Chiaravalloti 6, G. Cutter 7, U. Dalgas 8,
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2 Neuroimaging Research Unit, Division of Neuroscience,
and Neurology Unit, IRCCS San Raffaele Scientific Institute,
and Vita-Salute San Raffaele University, Milan, Italy,

3 Department NEUROFARBA, Section Neurosciences,
University of Florence, and IRCCS Fondazione Don Carlo
Gnocchi, Florence, Italy, * Italian Multiple Sclerosis Society,
Genoa, Italy, > Queen Square Multiple Sclerosis Centre,
Department of Neuroinflammation, Faculty of Brain
Sciences, UCL Queen Square Institute of Neurology,
University College London, London, United Kingdom,

¢ Kessler Foundation, East Hanover, NJ, United States of
America; and Department of Physical Medicine &
Rehabilitation, Rutgers New Jersey Medical School, Newark,
NJ, United States of America, 7 Department of Biostatistics,
University of Alabama at Birmingham, Birmingham, AL,
United States of America, ¢ Exercise Biology, Department of
Public Health, Aarhus University, Aarhus, Denmark,

9 REVAL. Faculty of Rehabilitation Sciences, Hasselt
University, Diepenbeek, Belgium, '° Faculty of Health,
School of Health Professions, University of Plymouth,
Devon, United Kingdom, ' Department of Neuroscience,
Rehabilitation, Ophthalmology, Genetics, Maternal and
Child Health, and Center of Excellence for Biomedical
Research, University of Genoa, and Ospedale Policlinico
San Martino-IRCCS, Genoa, Italy, 12 Department of
Psychiatry, University of Toronto and Sunnybrook Health
Sciences Centre, Toronto, Canada, '3 Department of Physical
Therapy, University of Alabama at Birmingham,
Birmingham, AL, United States of America, ' Department of
Neurology, Section on Statistical Planning and Analysis, UT
Southwestern Medical Center, Dallas, TX, United States of
America

Background and aims: Damage of frontal cortico-
subcortical networks contributes to fatigue and dual-task
impairment in multiple sclerosis (MS). However, the
substrates underlying these clinical deficits in progressive
(P) MS still need to be fully explored. We investigated the
associations between structural and functional MRI
abnormalities of frontal cortico-subcortical circuits and
fatigue and dual-task performance in PMS.

Methods: Brain structural and functional MRI scans,
modified fatigue impact scale (MFIS), single- and dual-task
performances were obtained from 57 PMS patients with
impaired cognitive processing speed and 10 healthy controls
(HC) from 4 centers. The associations of thalamic, caudate
nucleus and dorsolateral prefrontal cortex (DLPFC) atrophy,
microstructural abnormalities of their connecting tracts and
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their resting state effective connectivity (RS EC) with fatigue,
single- and dual-task performances were investigated.
Results: Compared to HC, PMS patients had more severe
fatigue (p<0.027) and worse dual-task performance
(p <0.001). Compared to those without fatigue, PMS
patients with fatigue had lower RS EC from left-caudate
nucleus to left-DLPFC (p=0.007). In PMS, higher MFIS-
physical and MFIS-psychosocial scores were predicted by
lower RS EC from left-caudate nucleus to left-DLPFC
(R2=0.112, p=0.027) and higher RS EC from right-thalamus
to right-DLPFC (R2=0.102, p=0.046), respectively. Dual-
task motor performances were predicted by lower RS EC
from left-DLPFC to left-thalamus (R2?0.137, p?0.032).
Several structural MRI measures independently predicted
dual-task correct response rates (R2=0.307, p=0.010) and
dual-task cognitive cost (R2=0.188, p=0.002). Fatigue was
not associated with single- and dual-task performances.
Conclusion: Different frontal cortico-subcortical structural
and functional MRI abnormalities contribute to fatigue and
single- and dual-task performance in PMS.

Disclosure: Supported by the MS Society of Canada (Grant
#EGID3185).
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Resting state networks (RSNs) imbalance
and anosognosia in Alzheimer’s disease

S. Salemme %, M. Tondelli 3, L. Fiondella %, C. Gallingani 1,
C. Carbone !, A. Chiari 2, G. Zamboni !

! Dipartimento di Scienze Biomediche, Metaboliche e
Neuroscienze, Universita di Modena e Reggio Emilia, Italy,
2 Neurologia, Azienda Ospedaliero Universitaria di Modena,
Italy, 3 Dipartimento di Cure Primarie, AUSL Modena, Italy

Background and aims: At least 60% of patients with
Alzheimer’s disease (AD) show anosognosial, a symptom
that can already be present in the mild cognitive impairment
(MCI) phase possibly identifying a more severe phenotype
of AD2-4. The neuroanatomical mechanisms underlying
this symptom, are still poorly understood. We hypothesised
that anosognosia in AD is associated with impaired self-
related processing impinging on the Default Mode Network
(DMN), one of the large-scale resting state networks
(RSNs) at the basis of how the brain functions.

Methods: Patients with MCI and dementia due to AD from
Oxford and Modena Dementia clinics underwent resting
state functional MRI and neuropsychological assessment
including the Anosognosia Questionnaire Dementia (AQ-
D), which measures anosognosia as a discrepancy between
the patient’s and their carer’s judgments. We related AQ-D
scores to functional connectivity with voxel-wise
correlational analyses using an independent component
analysis approach.

Results: Across 78 patients, AQ-D scores negatively
correlated with intrinsic functional connectivity within the
DMN in the retrosplenial cortex and precuneus, over and
above differences in cognitive impairment (MMSE score),
age, and scan protocols (Fig.1-A). We also found that AQ-D
scores positively correlated with functional connectivity
within the Salience Network (SN) in the dorsal medial
frontal cortex (Fig.1-B).

A. In orange-yellow, regions of negative correlation between Default-
Mode Network functional connectivity and scores on the Anosognosia
Questionnaire Dementia (AQD) | B. In blue-light blue, regions of
positive correlation between Salience Network function
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Conclusion: In patients with MCI and dementia due to AD
lower functional connectivity within the DMN is associated
with higher degrees of anosognosia irrespectively of the
severity of cognitive impairment. This suggests that RSNs
should be considered markers of a symptom rather than
markers of a specific disease.

Disclosure: Authors declare no relevant disclosures for this
study.
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Regional brain atrophy and
microstructural damage explain sex-
related cognitive differences in multiple
sclerosis
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and Vita-Salute San Raffaele University, Milan, Italy

Background and aims: To explore sex-related differences
in gray matter (GM) volume and white matter (WM)
microstructural abnormalities and their associations with
cognition in people with multiple sclerosis (PwMS).
Methods: Brain 3.0 T MRI scan and Rao’s battery were
acquired for 287 PwWMS (women=173) and 172 healthy
controls (HC) (women=92). Using voxel-wise analyses, we
investigated sex differences in regional GM volumes
(p<0.001, uncorrected) and fractional anisotropy (FA)
abnormalities (p<0.05, FWE) between PwMS and HC and
their associations with cognition.

Results: In HC and PwMS, males vs females, showed a
significant diffuse cortical atrophy, with larger effect of MS
in males in left cingulate cortex and right precuneus. Female
vs male HC and male vs female PwWMS had significant
higher FA in the majority of WM tracts, with a larger effect
of MS in females in several WM tracts. Verbal memory was
significantly worse in male vs female PwMS (p=0.001),
whereas verbal fluency was worse in female vs male PwWMS
(p=0.001). Cognitive performance were positively
associated with GM volumes and FA in most of brain
regions. Female vs male PwMS showed stronger
associations between cognitive performance and bilateral
middle frontal gyrus and left calcarine cortex volumes and
FA in several WM tracts. Male PwWMS showed stronger
associations between cognitive performance and right
temporal pole, lingual gyrus and parahippocampal gyrus
volumes, and between verbal fluency and FA in several WM
tracts.

Conclusion: Sex influences the patterns of regional GM
volume and WM FA abnormalities. These sex-related
differences may explain heterogeneous cognitive
impairment in PWMS.

Disclosure: Nothing to disclose.
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Epilepsy 1
EPR-134

Efficacy of transcranial focus stimulation
using the EASEE system in
pharmacoresistant focal epilepsy

A. Schulze-Bonhage %, Y. Winter 2, M. Hirsch 1,

E. Kaufmann 3, J. Kegele 4, S. Knake 5, M. Rademacher ¢,
K. Vonck 7, S. Groppa 2

! Epilepsy Center, University Hospital Freiburg, Fribourg
Germany, > Neurology, University Hospital Mainz, Mainz,
Germany, *Neurology, University Hospital Munich, Munich,
Germany, * Neurology, University Hospital Tiibingen,
Tiibingen, Germany, > Neurology, University Hospital
Marburg, Marburg, Germany, ¢ Epileptology, University
Hospital Bonn, Bonn, Germany, 7 Neurology, University
Hospital Ghent, Ghent, Belgium

Background and aims: People with pharmacoresistant
focal epilepsy are in need of new neuromodulatory
treatment approaches. We here report the clinical efficacy
of a minimally invasive approach, focal cortex stimulation
(FCS), using the EASEE System based on a meta-analysis
of two prospective, first-in-man, single-arm trials.
Methods: 33 participants (18 male, 15 female, age 18-75Y,
mean age 34.6 y) were implanted with a subgaleal Laplace-
like electrode individually placed over the region of the
epileptogenic focus connected to a pulse generator placed
in the pectoral region. Unblinded stimulation consisted of
intermittend 100 Hz AC stimulation and pseudo-DC
stimulation for 20 min/day, 17 patients could additionally
trigger ictal AC stimulation. Intraindividual effects on
monthly seizure frequency were analyzed using a mixed-
effects Poisson regression model.

Results: Stimulation was activated in 32 patients and
performed for six months. The mean total seizure frequency
declined steadily from 33.7/month at baseline to 17.3/
month in month 6 (p<0.001), corresponding to a responder
rate of 53.13 % (95 % ClI: 34.74-70.91 %). Implantation-
related adverse events mostly consisted of transient local
pain at the implantation site. In the stimulation period, there
were no serious adverse events considered related to the
neurostimulation.

Conclusion: Data from this metaanalysis of two unblinded,
prospective trials with focal cortex stimulation suggest that
transcranial electrical stimulation of the epileptic focus is an
effective and well tolerated new treatment approach for
patients with pharmacoresistant focal epilepsy. Transcranial
neurostimulation using the implanted EASEE System
resulted in a statistically significant reduction in the mean
seizure frequency during the final month of stimulation.
Disclosure: The presenting author has obtained research
support from Precisis.

EPR-135

Insights from long-term clinical routine
use of thalamic deep brain stimulation for
epilepsy (MORE)

E. Kaufmann 1, J. Peltola 2, A. Colon 3, B. Boné 4,

C. Bentes 5, V. Coenen 6, A. Gil-Nagel 7, A. Goncalves-
Ferreira 8, K. Lehtimaki 9, P. Ryvlin 19, R. Taylor 1,

T. Brionne 2, F. Gielen 2, S. Song %2, P. Boon 13

! Department of Neurology, Ludwig Maximilans University,
Munich, Germany, > Department of Neurology Tampere
University and Tampere University Hospital Tampere,
Tampere, Finland, 3 ACE Kempenhaeghe/Maastricht UMC,
Maastricht, The Netherlands, + Department of Neurology,
Medical School, University of Pécs, Pécs, Hungary, > EEG/
Sleep Laboratory / Stroke Unit, Department of
Neurosciences and Mental Health (Neurology), Santa Maria
Hospital - North Lisbon Hospitalar Centre, Lisbon,
Portugal, ¢ Universitdtsklinikum Freiburg, Department of
Stereotactic and Functional Neurosurgery Freiburg,
Fribourg, Germany, ’ Neurology Department Epilepsy
Program Hospital Ruber Internacional Madrid, Madrid,
Spain, 8 Department of Neurosurgery Hospital Santa Maria
Centro Hospitalar Lisboa Norte, Lisbon, Portugal,

¢ Department of Neurosurgery, Tampere University Hospital
and Tampere University, Tampere, Finland, '° Département
des Neurosciences Cliniques centre hospitalier universitaire
vaudois (CHUV) Lausanne, Lausanne, Switzerland, "' MRC/
CSO Social and Public Health Sciences Unit & Robertson
Centre for Biostatistics, Institute of Health and Well Being,
University of Glasgow, Glasgow, United Kingdom,

12 Medtronic Internal Trading Sarl Clinical Department,
Tolochenaz, Switzerland, '3 Department of Neurology Ghent
University Hospital - Ghent University, Ghent, Belgium

Background and aims: Deep brain stimulation of the
anterior nucleus of the thalamus (ANT-DBS) has been
established as third line therapy option for refractory focal
onset epilepsy. The long-term evaluation of the international
multicentre Medtronic Registry for Epilepsy seeks to
provide real world data to inform its routine clinical
application and examine the factors that impact patient
outcomes.

Methods: In the registry, 179 adult epilepsy patients with
ANT-DBS therapy were followed up for safety, efficacy,
and battery longevity. The follow-up ended after a maximum
of five years or upon closure of the study observation phase
(09/2019), with 105, 63, and 49 patients reaching their
3-year, 4-year, and 5-year follow-up (FU) visits.

Results: The median length of exposure to DBS therapy
was 3.5 years. Monthly seizure frequency decreased over
time, achieving a median reduction of -56% at 5-year FU
(p<0.0001). At last FU, 41% were responders i.e., had a
seizure frequency reduction ?50%. Better seizure outcomes
were observed in those patients with unifocal epilepsy, and
without previous resective epilepsy surgery. Adverse events
mostly (80%) occurred within the first 2 years after
implantation and included deterioration in epilepsy or
seizure frequency, severity, or seizure type (31%), memory
impairment (16%), depression (15%), and 5 deaths (none
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ANT-DBS related). Battery depletion (Activa PC) occurred
on average after 45 months.

Conclusion: The registry confirmed the improvement in
seizure frequency with ANT-DBS therapy and its safe
application in routine clinical practice. Although the
identified outcome modifiers can help inform patient
selection and management, they require further validation.
Disclosure: All authors participated in the MORE registry
which was sponsored by Medtronic. (The full COI list will
be provided on-site.)
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Abstract withdrawn

EPR-137

Poststroke epilepsy after mechanical
thrombectomy: clinical and imaging
predictors

J. Gruber %, T. Gattringer 2, C. Enzinger 2, G. Mayr 3,
M. Kneihsl 2, H. Deutschmann 4, M. Sonnberger 3,

T. Von Oertzen 1

I Department of Neurology 1, Kepler University Hospital -
Neuromed Campus, Linz, Austria, °> Department of
Neurology, Medical University of Graz, Graz, Austria,

3 Institute of Neuroradiology, Kepler University Hospital -
Neuromed Campus, Linz, Austria, ¢ Division of
Neuroradiology, Vascular and Interventional Radiology,
Medical University of Graz, Graz, Austria

Background and aims: Poststroke epilepsy (PSE) is an
important long-term complication of stroke. Data regarding
the frequency and predictors of PSE in patients with large-
vessel occlusion stroke receiving mechanical thrombectomy
(MT) are scarce. Furthermore, brain damage on post stroke
MRI was not systematically considered in risk prediction of
PSE. This study aims to assess PSE risk after acute stroke
with MT according to clinical and MRI features.
Methods: In this bi-center study from two large tertiary
stroke centers, we included consecutive acute ischemic
stroke patients who had received MT for acute intracranial
large vessel occlusion between 2011-2017, post-
interventional brain MRI, and longterm-follow-up data.
Infarct size, location, hemorrhagic complications and
chronic cerebrovascular disease features were assessed on
MRI.

Results: We included 1,052 stroke thrombectomy patients,
348 met the inclusion criteria (median age: 67 years, 45%
women) with long-term follow of median 76 months (range
42-125). 32 patients (9.2%) developed PSE. Multivariable
analysis confirmed infarct location in the area tempestas
followed by larger infarct size, and presence of microbleeds
as predictors, while clinical variables were not related to
PSE risk.

Conclusion: In our study, patients with large vessel
occlusion stroke receiving MT had a 9% risk to develop
PSE after a median follow-up >6 years, which is half of the
suspected risk assessed by SeLECT score. While clinical
variables including the SeLECT score were not predictive,
MRI is useful to identify patients at risk for PSE with infarct
size, presence of microbleeds and particularly lesion
location in the area tempestas as the strongest predictors.
Disclosure: None related to this study.
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EPR-138

Naming fMRI-guided white matter
language tract volumes predict naming
decline following left temporal lobe
resection

K. Trimmel %23, S. Vos 2345 L. Caciagli 23, F. Xiao 236,
L. Van Graan %2, G. Winston 237, M. Koepp 23,

P. Thompson 23, J. Duncan 23

! Department of Neurology, Medical University of Vienna,
Vienna, Austria, ?> Epilepsy Society MRI Unit, Epilepsy
Society, Chalfont St Peter, United Kingdom, > Department of
Clinical and Experimental Epilepsy, UCL Institute of
Neurology, Queen Square, London, United Kingdom,

4 Centre for Medical Image Computing, University College
London, London, United Kingdom, > Neuroradiological
Academic Unit, UCL Queen Square Institute of Neurology,
University College London, London, United Kingdom,

¢ Department of Neurology, West China of Sichuan
University, Chengdu, China, 7 Department of Medicine,
Division of Neurology, Queen's University, Kingston,
Canada

Background and aims: The objective was to combine
language functional MRI (fMRI) with fMRI-guided
tractography to predict postsurgical naming decline in
people with temporal lobe epilepsy (TLE).

Methods: 20 patients with unilateral TLE (10 left) were
studied with auditory and picture naming functional MRI
tasks. Activation maxima in the left posterobasal temporal
lobe were used as seed regions for whole-brain fiber
tracking. Clinical naming performance was assessed
preoperatively and 4 months following anterior temporal
lobe resection. Volumes of white matter language tracts in
the left and right hemispheres as well as tract volume
laterality indices were correlated with postoperative naming
decline.

Results: In left TLE patients, larger volumes of left
hemisphere white matter language tracts for both auditory
and picture naming related to greater language decline.
Stronger left-sided lateralization of picture naming language
tracts predicted naming decline in left TLE. No correlations
were seen in right TLE patients.

Conclusion: Auditory and picture naming fMRI-guided
visualization of white matter language tracts can be used to
predict postoperative naming decline after left temporal
lobe resection in people with TLE. This can assist
stratification of surgical outcome and minimize risk of
postoperative language deficits in TLE.

Disclosure: Nothing to disclose.

EPR-139

Abstract withdrawn

EPR-140

Clinical course of seizures associated
with autoimmune encephalitis: from acute
symptomatic to chronic epilepsy

S. Matricardi %, T. Granata 2, S. Casciato 2, I. Pappalardo 4,
E. Freri 2, A. Stabile 5, A. Giallonardo 3, L. Zuliani 6,

R. Michelucci 7, A. Gambardella 8, S. Sartori 9,

M. Nosadini 9, E. Ferlazzo 19, L. Fusco 1, S. Bozzetti 12,
S. Mariotto 12, S. Ferrari 12, F. Villani 4

1" Child Neurology and Psychiatry Unit Children's Hospital
“G. Salesi” Ospedali Riuniti, Ancona, Italy 2> Department of
Paediatric Neuroscience, Foundation IRCCS Neurological
Institute ““C. Besta”, Milan, Italy, 3 Department of Neurology
and Psychiatry, Epilepsy Unit, “Sapienza” University ,
Rome , Italy, # Division of Clinical Neurophysiology,
Policlinico IRCCS San Martino, Genoa, Italy, °> Clinical and
Experimental Epileptology Unit, Foundation IRCCS
Neurological Institute “C. Besta”, Milan, Italy, ¢ Department
of Neurology, Ospedale Ca’ Foncello, Treviso, Italy,

7 Neurology Unit, IRCCS Institute of Neurological Sciences
of Bologna, Bellaria Hospital, Bologna, Italy, ¢ Institute of
Neurology, University “Magna Graecia”, Catanzaro, Italy,
¢ Paediatric Neurology and Neurophysiology Unit,
Department of Women's and Children’s Health , University
Hospital of Padua, Padua, Italy, '° Department of Medical
and Surgical Sciences, “Magna Gracia” University of
Catanzaro, Catanzaro, Italy, 1 Neurology Unit, Department
of Neuroscience, Bambino Gesu Children’s Hospital, IRCCS,
Rome, Italy, "' Neurology Unit, Department of Neuroscience,
Biomedicine and Movement Sciences, University of Verona,
Policlinico G.B. Rossi, Verona, Italy

Background and aims: This study aims to analyse the
epileptic phenotypes of seizures associated with
autoimmune encephalitis, assessing their clinical
presentation, semiology, and paraclinical findings.
Treatment options, management, development of chronic
epilepsy at the long-term were also provided.

Methods: An Italian nationwide observational cohort study
was retrospectively performed, enrolling patients with new-
onset seizures of autoimmune aetiology. This latter was
defined by the detection of antineuronal antibodies or
suspected on the basis of clinical presentation and
paraclinical findings.

Results: Overall, 263 patients (138 females; median age 55
years, range 4-86) were enrolled and followed-up for a
median time of 30 months (range 12-120). Antineuronal
antibodies were detected in 63.50% of cases. Antibody-
positive patients had multiple seizure types (p=0.01) and a
prevalent involvement of the temporal regions (p=0.02). A
higher prevalence of episodes of status epilepticus was
found in the antibody-negative patients (p<0.001). Most
patients (88.60%) received immunotherapy, and 61.80%
were responders. Independent predictors of a favourable
outcome were early immunotherapy (p<0.001) and the
detection of antineuronal surface antibodies (p=0.01).
Long-term outcomes were marked by enduring seizures in
43.73% associated with cognitive and psychiatric
disturbances in 81.73%. Independent predictive factors of
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developing epilepsy were: more difficult to treat seizures at
onset (p=0.04), with higher number of antiseizure
medications prescribed (p<0.001), and poor response to
immunotherapy during the acute phase (p<0.001).

Epileptic phenotypes during acute phase

Immunotherapy: timing, agents, and response

Outcomes and development of autoimmune-associated

Conclusion: An autoimmune aetiology represents a rare
chance in seizures management, and an early recognition
and treatment at the pathogenic level may reduce the risk of
irreversible sequelae at the long-term.

Disclosure: The Authors declare that they have no conflict
of interest.
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Education increases teleneurology
utilization: towards the Intersectoral
Global Action Plan on epilepsy in Africa
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Neurology, Dipartimento di Scienze della Salute della
Donna, del Bambino e di Sanita Pubblica, Fondazione,
Fondazione Policlinico Universitario A. Gemelli IRCCS,
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Milan, Italy, * Neurology Department, AUSL della Romagna,
Italy, 19 Neurology Department, Ospedale Sant’Anna, ASST
Lariana, Como, Italy, ! Universita di Cagliari, Cagliari,
Italy, > Neurology Department, Ospedale San Gerardo di
Monza, Italy, 13 Neuropsicopatologia dell’ Eta Evolutiva,
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Department San Giovanni Addolorata Hospital, Rome, Italy,
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Background and aims: Epilepsy burden in sub-Saharan
Africa (SSA) has increased dramatically in the last 20 years.
People with epilepsy (PWE) are estimated to be over 20
millions, with about 1 neurologist every 3-5 millions
inhabitants, meaning more than 90% of epileptic patients
are managed by health workers (HW) with insufficient
education in Epilepsy, and 75% of them have no access to
treatments. Moreover COVID-19 pandemic is affecting
epilepsy management in SSA through care disruption.
Teleneurology has the potential to improve this situation,
although poor education of HW is associated with its
underutilization. We measured the changes of teleneurology
requests from primary cares in SSA after an education
program on epilepsy.

Methods: Global Health Telemedicine (GHT) offers remote
advices and education to HW of the Disease Relief through
Excellent and Advanced Means (DREAM) program active
in 10 SSA countries. GHT-DREAM recently started an
epilepsy program in Malawi and Central African Republic
(CAR) with education and training courses delivered both
locally and remotely.

Results: In Malawi and CAR DREAM follows 18,770
patients, 569 (3,0%) suffering from epilepsy. The total
number of teleneurology requests increased from 91 in
2019 to 141 in 2020 to 802 in 2021; >90% were for PWE.
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Teleconsultations through the years

Conclusion: Education and training in epilepsy increased
the number of tele-requests by improving knowledge and
communication between SSA HW and European
neurologists. Partnerships can bring neurologists where
there are none, contributing to limit COVID-19 care
disruption thus reducing the treatment gap in SSA. Our
results move towards the Intersectoral Global Action Plan
2022-2031 in SSA.

Disclosure: Nothing to disclose.
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Natural history of nummular headache.
Results in a series of 283 cases

C. Garcia-Iglesias 1, B. Varona-Galan 1, A. Gonzélez-
Celestino 1, A. Sierra-Mencia %, Y. Gonzalez-Osorio 1,
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! Headache Unit, Neurology Department, Hospital Clinico
Universitario, Valladolid, Spain

Background and aims: Nummular headache (NH) is a
primary headache disorder, in which pain is restricted to a
well-circumscribed area of the scalp, either rounded or
elliptical, and sized between one and six centimeters in
diameter. Since it was first described, more than 300 cases
have been characterized in the literature, establishing its
phenotype and giving therapeutical information. However,
data regarding natural history of NH are not so far available.
We aimed to describe clinical characteristics of a large
series of patients with NH with a prolonged follow-up.
Methods: Prospective observational cohort and
retrospective collection of the evolution of the patients. We
included consecutive patients diagnosed of NH in a
headache unit from January 2008 with a follow-up of at
least 16 months. The sample consisted of 283 patients, of
which the follow-up was completed in 212.

Results: The baseline characteristics were comparable to
those previously described. Mean follow-up was 86.5£37.7
months. Among the 212 patients in whom the follow-up
was completed, 140 (66.0%) required preventive treatment.
Regarding the evolution, 59 (27.8%) of the cases presented
a spontaneous resolution, and 42 (19.8%) achieved a
complete response with the treatment. Reappearance of pain
was observed during follow-up in 14 (23.7%) patients with
spontaneous remission and in 19 (45.2%) with complete
response to treatment once it was retired.

Conclusion: Whether or not preventive treatment is
required, NH usually resolves after a while. And, in that
case, reappearance of pain in a long follow-up is not
common.

Disclosure: Authors declare not to have any conflict of
interest.
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Vestibular signs in experimentally induced
migraine attacks: a post-hoc, exploratory
analysis
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Mondino Foundation, Pavia, Italy and Department of Brain
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2 Department of Brain and Behavioral Sciences, University
of Pavia, Pavia, Italy

Background and aims: Vestibular migraine (VM) as
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defined in ICHD-3 represents one of the most common
vestibular syndromes, although its pathophysiology is not
fully understood. The acute phase of VM is characterized by
transitory oculo-vestibular signs (OVSs) that usually
disappear outside of the VM attack. The difficulty to study
spontaneous migraine attacks led to inconsistent results, and
we believe that the adoption of human migraine models can
help overcome this issue.

Methods: In this post-hoc analysis, we investigate the
incidence of OVSs during experimentally induced migraine
attacks in 24 episodic migraine patients without VM and 19
healthy controls exposed to sublingual nitroglycerin (NTG
0.9 mg). A comprehensive oculo-vestibular examination
was performed at baseline, at migraine-like onset and before
hospital discharge (180 minutes after NTG).

Results: 16 out of the 24 migraine patients developed a
migraine-like attack (66.7%). Three of them (12.5%)
developed OVSs during the migraine-like attack (Table 1). In
line with previous results, we described a combination of
central (down-beating nystagmus) and peripheral (bilateral
deficit of wvestibulo-ocular reflex) vestibular signs.
Noteworthy, no patients with a negative induction test
developed OVSs. No OVSs were detected in healthy subjects
at any timepoints. Noteworthy, no subjects complained of
vestibular symptoms throughout the study procedures.

Conclusion: Human migraine models may indeed be
appropriate tools to evaluate the vestibular dysfunction in
migraine and in VM under well-controlled experimental
conditions. The present findings represent a starting point to
design future ad-hoc and well-powered studies to deepen
our knowledge on this topic.

Disclosure: RDI has received speaker honoraria for oral
presentations from Eli-Lilly. CT has received fees for
advisory boards or scientific lecturing from Allergan/
AbbVie, Eli Lilly, Lundbeck, Novartis, and TEVA.
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Is MIDAS reduction at 3 months the best
indicator for erenumab treatment
continuation? A real-world experience

G. Vaghi 1, R. De Icco 1, E. Guaschino 2, M. Allena 2,
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! Department of Brain and Behavioral Sciences, University
of Pavia, Pavia, Italy & Headache Science &
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Center, IRCCS Mondino Foundation, Pavia, Italy

Background and aims: Monoclonal antibodies targeting
CGRP pathway (mAbs) represent effective preventive
migraine therapies, although a subset of patients fails to
respond. In Italy, a 50% reduction from baseline MIDAS
score (MIDAST) after three months of treatment (T3) is the
gating criterion for prescribing mAbs continuation. We
evaluated whether MIDAST at T3 is a reliable predictor of
response to erenumab treatment at one-year in patients with
chronic migraine (CM).

Methods: We enrolled 77 CM patients (78% females, age
49.8+9.5 years) who received erenumab 140 mg every 28
days for 13 treatments (T13). We prospectively collected
monthly migraine days (MMD) and MIDAS scores. A
logistic regression model was used to evaluate predictors to
achieve a 50% reduction in MMD (MMD responder) at
T13.

Results: Patients with MIDASF at T3 were 3.4 times more
likely to be MMD responders at T13 (p=0.03). MMD
responders at T3 were 4.5times more likely to be MMD
responders at T13 (p=0.02). If we considered MIDASTr at T3
alone as a predictor of response, up to 36% of future MMD
responders at T13 would have been discontinued from
treatment at early stages. By contrast, a lower percentage of
MMD responders at T13 (16%) would be discontinued if
MIDASr or MMD response at T3 were considered together

(Fig.1).

Figure 1 — 1-year monthly migraine days reduction according to
different predictors at T3

Conclusion: MIDASr at T3 is a predictor of long-term
response, but, when used as single decision-making step, it
excludes nearly 40% of future 1-year erenumab responders
according to migraine days. A criterion based on the
combined evaluation of MIDASr and 50% reduction in
MMDs at T3 may represent a more precisely predictive
option.

Disclosure: RDI received speaker honoraria from Eli-Lilly.
CT and GS received honoraria for advisory boards or oral
presentations from: Allergan, Eli-Lilly, Novartis, TEVA &
Lundbeck and from Eli-Lilly, Novartis, TEVA & Lundbeck,
respectively.
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Primary headache disorders in
Adolescents in North- and South Tyrol:
Findings of the EVA-Tyrol Study
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! Department of Neurology, Medical University of Innsbruck,
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Background and aims: Assessment of the prevalence of
primary headache disorders, associated risk factors and use
of acute/preventive medication in a representative large
sample of adolescents.

Methods: Within the EVA-Tyrol project, a community-
based non-randomized controlled cross-sectional study,
data was collected from adolescents aged 14-19 years from
45 sites across North-, East- and South Tyrol. Characteristics
of headaches and information about the use and the category
of acute medication were collected by trained headache
specialists in structured face-to-face interviews. Headaches
were classified in line with the latest ICHD-3 diagnostic
criteria.

Results: Of 1,923 participants 930 (48.4%) reported having
headaches. Female to male ratio was 2:1. Migraine, tension-
type headache and other headache were diagnosed in 10%,
30.2% and 8.2% respectively. Infrequent headaches were
reported by 22.8%, episodic headaches by 65.5% and
chronic headaches by 11.9% of the adolescents. Medication
overuse was diagnosed in 3.4%, increasing up to 21.7% in
participants with chronic headache. The use of preventative
medication was not reported by any adolescent. Sleep
disturbances (p=0.014), regular alcohol consumption
(p=0.014), low physical activity (p=0.001) and high screen
time exposure (p=0.004) were associated with an increased
risk of headaches. Only 1.9% with chronic headaches
reported poor health, whereas 63.0% and 11.0% of those
within the highest headache frequency category still rated
their health as good and excellent, respectively.
Conclusion: We report high prevalence of primary
headache disorders and medication overuse in a large
community-based sample of teenagers. Promoting health
education in teenagers and encouraging public awareness,
including that of health care providers is pivotal.
Disclosure: No potential conflict of interest to declare.
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In-depth profiling of chronic migraine
phenotype via peripheral biochemical
markers
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Background and aims: Chronic migraine with medication
overuse (CM-MO) represents one of the most disabling
phenotypes across the migraine spectrum. The progression
from episodic migraine (EM) to CM is still an unclear
process. The aim of this study is to better define the
phenotype of CM-MO by means of peripheral biochemical
markers and specific clinical features.

Methods: We enrolled 13 CM-MO patients, 21 EM patients
and 17 healthy controls (HC). In all subjects, we evaluated
the expression of miR34a-5p and miR-382-5p in peripheral
blood mononuclear cells (PBMC), and plasma levels of
CGRP and PACAP. Furthermore, we considered the clinical/
demographic features and the psychological profile of
migraineurs. CM-MO group was also tested 2 months after
an in-hospital detoxification protocol.

Results: CGRP and PACAP levels, miR34a-5p and miR-
382-5p expression were higher in CM-MO group when
compared to EM and HC (p<0.05 for all comparison).
Headache frequency positively correlated with CGRP
(Spearman’s rho: 0.559, p=0.030), PACAP (Spearman’s
rho: 0.563, p=0.001) and miR-34a-5p (Spearman’s rho:
0.496, p=0.003). Depression was prevalent in the CM-MO
patients when compared to EM group (61.5% vs 33%,
p=0.001). Personality disorders and anxiety were equally
distributed between the two groups. In the CM-MO group
tested 2 months after detoxification, we found decreased
CGRP and PACAP levels (p=0.031 and p=0.008,
respectively), as well as a reduction of miR34a-5p
expression (p=0.004).

Conclusion: Our findings outline a specific biochemical
phenotype for CM, which is, at least partially, influenced by
MO. Further analyses will evaluate the association of
biochemical markers with the psychological profile of these
patients.

Disclosure: No conflicts of interest to declare.
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Sustained benefit of monthly erenumab
versus daily oral preventives in episodic
migraine patients from APPRAISE study

R. Gil-Gouveia 1, D. Dolezil 2, K. Paemeleire 3,

A. Stepien 4, P. Stude 5, C. Lopez ¢, T. Stites 7, S. Ritter 7,
C. Pisal 8, J. Snellman °, M. Ferraris 9, P. Pozo-Rosich 10
! Hospital da Luz, Luz, Portugal > Headache Center, DADO
MEDICAL sro, Prague, Czech Republic, 3 Ghent University
Hospital, Ghent, Belgium, + WIM Warsaw, Warsaw, Poland,
5 Praxis Dr. Stude, Germany, ® Roche Biotechnology,
Switzerland, 7 Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States of America, ¢ Novartis
Healthcare Pvt Ltd., Hyderabad, India, * Novartis Pharma
AG, Basel, Switzerland, '° Hospital Vall d’Hebron,
Barcelona, Spain

Background and aims: APPRAISE is a global, prospective,
randomised, open-label study comparing the sustained
benefit of monthly subcutaneous erenumab with the
standard of care daily oral preventives in episodic migraine
(EM) patients.

Methods: Adults aged >18 years (n=621) with EM who had
failed 1 or 2 previous migraine preventives due to lack of
efficacy and/or tolerability were randomised (2:1) to
monthly erenumab (70 mg or 140 mg) or a daily oral
preventive. Switching within each arm was allowed
(erenumab dose change or switch oral preventives approved
locally). The primary, composite, endpoint was proportion
of patients who completed the assigned treatment and
achieved >50% reduction from baseline in monthly
migraine days (MMD) at Month 12. Secondary endpoints
were change in cumulative mean MMD from baseline for
patients on the initially assigned treatment, proportion of
patients completing the study on the initially assigned
treatment and patient assessment of the change in clinical
status from baseline measured by Patient Global Impression
of Change (PGIC) scale at Month 12 on initially assigned
treatment.

Results: Asignificantly higher proportion of patients stayed
on the initially assigned treatment and achieved >50%
MMD reduction from baseline with erenumab than oral
preventives (56.2% vs 16.8%; p<0.0001) (Figure 1).
Compared to oral preventives, erenumab treatment
significantly reduced the mean MMD at each time point
through Month 12 (p<0.001; Figure 2), which was also
reflected in patient retention and PGIC results (Table 1).

Figure 1. Proportion of patients who completed assigned treatment and
achieved >=50% reduction in MMD at Month 12

Figure 2. Change in cumulative mean MMD from baseline through
Month 12 on initially assigned treatment

Table 1. Secondary endpoints: Proportion of patients completing the
study and patient assessment of change in clinical status at Month 12

Conclusion: Erenumab showed sustained superior efficacy
compared with oral preventives in patients with EM who
had previously failed 1 or 2 migraine preventives.
Disclosure: Novartis Pharma AG, Basel, Switzerland,
funded this study. Erenumab was codeveloped by Amgen
and Novartis. Author disclosures will be included in oral
presentation.
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Effectiveness and safety of CGRP-mAbs
in menstrual related migraine: a real-
world experience

V. Dortucci 1, M. Silvestro 1, I. Orologio !, A. Tessitore 1,
G. Tedeschi 1, A. Russo !

! Department of Advanced Medical and Surgical Sciences
(DAMS), Headache Center, University of Campania “Luigi
Vanvitelli”, Naples, Italy

Background and aims: Menstrual related hormonal
fluctuations represent the most common migraine trigger.
Menstrual migraine attacks are consistently referred as
more disabling, less responsive to symptomatic treatments,
longer in duration, and more prone to relapse than non-
menstrual migraine attacks. Estrogen fluctuations are
involved in migraine attacks worsening during the
perimenstrual window through several mechanisms directly
or indirectly involving the CGRP pathway. We evaluated
whether mAbs blocking CGRP-ligand or receptor (CGRP-
mAbs) could represent an effective and safety strategy for
menstrual migraine attacks in patients with menstrual
related migraine (MRM) with previous treatment failures.
Methods: 40 patients with MRM with at least three
previous treatment failures received monthly CGRP-mADs.
At baseline and after six CGRP-mAbs administrations,
patients underwent to extensive interviews to assess
frequency, duration, intensity and responsiveness to pain-
killers intake of migraine attacks occurring during the
perimenstrual window.

Results: After 6 administrations of CGRP-mAbs, we
observed a reduction of menstrual migraine frequency
(from 5 to 2 days per month), pain intensity (from 8/10 to
6/10) and attacks duration (from 24 hours to 8 hours)
(p<0.001). Nevertheless, a significant increase in the
percentage of responding to migraine pain-killers was
observed from 42.5% at baseline to 95% at T1 (p<0.001).
Conclusion: CGRP-mAbs could represent a safety and
effective preventive therapeutic strategy able to reduce the
disabling burden of menstrual migraine attacks frequency,
duration, intensity and significantly improve the response to
painkillers. These findings could be related to, and further
indirectly prove, the greater influence of CGRP-mediated
mechanisms in the pathophysiology of menstrual migraine
attacks.

Disclosure: | have nothing to disclosure.
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Brain 18Fluorodeoxyglucose-Positron-
Emission Tomography changes in
Amyotrophic Lateral Sclerosis with
TARDBP mutations

A. Canosa !, A. Calvo !, C. Moglia 1, R. Vasta 1,

F. Palumbo !, G. Fuda 1, F. Di Pede 1, S. Cabras 1,

A. Novara 1, P. Salamone 1, E. Matteoni 1, S. Gallone 2,
M. Grassano 1, U. Manera 1, A. Chio 1, M. Pagani 3

" ALS Centre, ‘Rita Levi Montalcini’ Department of
Neuroscience, University of Turin, Turin, Italy, > Azienda
Ospedaliero-Universitaria Citta della Salute e della Scienza
di Torino, SC Neurologia 1U, Turin, Italy, ? Institute of
Cognitive Sciences and Technologies, C.N.R., Rome, Italy

Background and aims: We aimed to assess the brain
metabolic changes of ALS with TARDBP mutations
compared to ALS patients without mutations in SOD1,
TARDBP, FUS, and C90ORF72 genes (control ALS),
performing 18F-FDG-PET.

Methods: We included 14 patients carrying the p.A382T
TARDBP mutation (TARDBP-ALS), 40 healthy controls
(HC), and 46 ALS patients without mutations in SOD1,
TARDBP, FUS, and C9ORF72 (control ALS). We excluded
patients with Frontotemporal Dementia. We used the full
factorial design in SPM12 to evaluate whether differences
among groups exist overall. In case the hypothesis was
confirmed, group comparisons were performed through the
two-sample t-test model of SPM12.

Results: The full factorial design resulted in a significant
main effect of groups. We identified a relative
hypometabolism in TARDBP-ALS in the right precentral
and postcentral gyrus, superior and middle temporal gyrus
and insula, compared to control ALS. We found a relative
hypometabolism in TARDBP-ALS compared to HC
encompassing bilateral frontal, parietal, temporal, and
occipital regions. Control ALS patients showed relative
hypometabolism of frontal, temporal, and occipital cortices
compared to HC.

Figure 1: TARDBP group versus control ALS group. The regions
showing a statistically significant relative hypometabolism in the
TARDBP-ALS group as compared to the control ALS group are
marked in green.

Conclusion: We found a significant relative hypometabolism
in TARDBP-ALS cases compared to control ALS patients
in motor and extramotor regions. Further studies including
mutations other than the p.A382T might also provide a
more exhaustive picture of brain metabolic changes
associated with TARDBP-ALS.

Disclosure: Prof. Calvo has received a research grant from
Cytokinetics. Prof. Chid serves on scientific advisory
boards for Mitsubishi Tanabe, Roche, Biogen, Cytokinetics,
Denali Therapeutics, Amylyx, and AveXis. All other authors
declare no competing interests.
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Pallidal functional connectivity changes
are associated with disgust recognition in
pure motor ALS

V. Castelnovo 1, E. Canu 2, M. Magno 2, E. Gatti 2,

N. Riva 2, B. Poletti 3, V. Silani 4, M. Filippi !, F. Agosta !
! IRCCS San Raffaele Scientific Institute, and Vita-Salute
San Raffaele University, Milan, Italy, > IRCCS San Raffaele
Scientific Institute, Milan, Italy, 3 IRCCS Istituto Auxologico
Italiano, Milan, Italy, # IRCCS Istituto Auxologico Italiano,
and Universita degli Studi di Milano, Milan, Italy

Background and aims: To investigate the resting-state
functional connectivity (RS-FC) of the globus pallidus (GP)
in patients with amyotrophic lateral sclerosis (ALS)
compared to healthy controls, and the relationship between
RS-FC changes and disgust recognition.

Methods: 26 pure-motor ALS patients and 52 controls
underwent RS functional MRI and a neuropsychological
assessment including the Comprehensive Affect Testing
System (CATS). In all subjects, a seed-based RS-FC
analysis was run between left and right GP and the rest of
the brain, and was compared between groups. Correlation
analyses were run between RS-FC significant changes and
subjects’ performance in recognizing disgust.

Results: In ALS compared to controls, the seed-based
analysis showed: reduced RS-FC between bilateral GP and
bilateral middle and superior frontal and middle cingulate
gyri, and increased RS-FC between bilateral GP and
bilateral postcentral, supramarginal and superior temporal
gyri and Rolandic operculum. Decreased RS-FC was further
observed between left GP and left middle and inferior
temporal gyri and bilateral caudate; increased RS-FC was
also shown between right GP and left lingual and fusiform
gyri. In patients and controls, lower performance in
recognizing disgust was related with reduced RS-FC
between left GP and left middle and inferior temporal gyri.
Conclusion: In pure-motor ALS patients, we demonstrated
altered RS-FC between GP and the rest of the brain. The
reduced left pallidum-temporo-striatal RS-FC may have a
role in the lower ability of patients in recognizing disgust.
These findings offer new potential markers for monitoring
extra-motor progression in ALS.

Disclosure: Supported by: Italian Ministry of Health (GR-
2013-02357415); European Research Council (StG-
2016_714388_NeuroTRACK).
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Diffusion tensor imaging of facial nerve as
marker of subclinical brainstem
impairment in spinal onset als patients

G. Milella 1, A. Introna !, D. Mezzapesa 1, E. D’Errico 1,
A. Fraddosio !, M. Ucci &, I. Perrucci 2, I. Simone !

1 Neurology Unit, Department of Basic Medical Sciences,
Neurosciences and Sense Organs, University of Bari “Aldo
Moro”, Bari, Italy, 2 Neuroradiology Unit, Department of
Basic Medical Sciences, Neurosciences and Sense Organs,
University of Bari “Aldo Moro”, Bari, Italy

Background and aims: Impairment of motor neurons in
the brainstem is a specific feature of Amyotrophic Lateral
Sclerosis (ALS). Specifically, previous studies revealed that
facial nerve (FN) atrophy characterizes ALS disease. In the
present study, we evaluated the impairment of the FN using
a novel probabilistic tractography method in ALS patients
and in particular in a subgroup of spinal onset (SALS)
without symptoms/signs of bulbar involvement.

Methods: We recruited 20 incident ALS patients, among
which 11 sALS without bulbar symptoms/signs, 5 SALS
with bulbar symptoms/signs, and 4 bulbar-onset patients. 11
age and sex-matched healthy subjects were recruited as
controls (HCs). At the time of diagnosis, all subjects
underwent diffusion tensor magnetic resonance imaging.
Subsequently, a probabilistic tractography of FNs was
obtained using DSI-Studio Software. FNs fractional
anisotropy (FA) maps of ALS patients and SALS without
bulbar symptoms/signs were compared to HCs respectively
using Mann-Whitney U test.

Figure: probabilistic tractography of VII cranial nerves. For visual
purpose tracts were merged and represented as a single tube. CNVII_
R= Facial right cranial nerve CNVII_L= Facial left cranial nerve

Results: A significant lower FA of both FNs was found in
all ALS patients in comparison to HCs (p<0.001).
Considering the subgroup of SALS without bulbar
symptoms/signs, the significance was confirmed for both
FNs versus HCs (left FN p=0.001; right FN p=0.01) S
compared to HCs.
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Table: Clinical and demographic characteristics of all ALS patient,
spinal onset ALS patients without bulbar symptoms, healthy controls.

Conclusion: We confirmed the impairment of FNs in ALS
patients, and preliminary results showed that the FA of FNs
was able to detect the degeneration of this neuroanatomical
structure before the appearance of clinically evaluable
signs/symptoms. The data needed to be confirmed in a large
population study.

Disclosure: The authors declared no disclosures.
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Parkinsonian syndromes in motor neuron
disease: a clinical and genetic study
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