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Plenary lecture 1: Fulton award lecture

Fulton symposium lecture: The battle to beat Parkinson’s disease

P. Brundin
Van Andel Research Institute, Center for Neurodegenerative Science,
Grand Rapids, MI, USA

While Parkinson’s disease (PD) is classically considered amovement
disorder with much attention paid to the progressive degeneration of
dopamine neurons in the substantia nigra, research during the past two
decades have revealed that it is a much more complex disorder. The
emerging picture is one of a disorder with a wide variety of non-motor
signs and symptoms and widespread neuropathology involving
aggregation of alpha-synuclein (Lewy pathology) in multiple location
both in the peripheral and central nervous systems. Furthermore, the
progressive clinical course varies greatly between individuals. Finally, it
is apparent that the diagnosis of PD is preceded by a prodromal phase,
encompassing several years, which is coupled to several clinical
features, e.g. constipation, hyposmia, sleep disorder and depression.

Taken together, these findings have provided new clues to the
molecular pathogenesis of PD. Some of these clues suggest that
prion-like propagation, neuroinflammation and cellular energy
deficits play important roles in the pathogenic process. These
insights have also spurred the creation of novel and improved
animal models of PD, which hopefully will have greater predictive
validity when assessing experimental therapeutics.

In my presentation, I will discuss several recent studies that have
shed new light on PD pathogenesis, and how they might lead to
novel therapeutic strategies aimed at slowing disease progression. I
will highlight the concepts that different treatments are likely to be
effective at different of disease phases (prodromal, early or
advanced) and that careful patient selection, minimizing interindi-
vidual variability, will help in the design of effective clinical trials.

doi:10.1016/j.jns.2019.10.001

WCN19-1862

Plenary lecture 2: Neurogenetics

Neurogenetics

F. Alkuraya
King Faisal Specialist Hospital and Research Center, Genetics, Riyadh,
Saudi Arabia

Molecular Precision in Neurology: Contributions by The
Autozygome

Clinical genetics and neurology have always worked closely
since neurological presentations are the most frequent phenotypic
expression of genetic perturbation in humans. “Vulnerability in
complexity” applies readily to the complex human nervous system,
which is vulnerable to a very wide array of genetic insults. The
evolution of this insight closely follows the evolution of clinical
genetics from karyotype- and single gene-based to the genomics-
based field it is currently. Old labels such as developmental delay,
intellectual disability and cerebral palsy are being refined at an
unprecedented pace to their individual molecular components
thanks to the widespread application of clinical genomics tools
that circumvent the human fallibility inherent to the unaided
clinical approaches of the past. Despite the massive input from
outbred populations into this race to deconvolute neurological
disorders molecularly, there remains a considerable gap in our
knowledge of the molecular underpinning of normal neurological
development and function that can only be filled by exploring
recessive disorders that are exceedingly rare. Consanguineous
populations, which are enriched for autozygosity and thus
the right set up for unmasking the recessiveness of highly
informative deleterious alleles, have much to contribute, therefore,
to molecular precision in neurology as I will highlight in this
presentation.

doi:10.1016/j.jns.2019.10.002
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WCN19-0413

Plenary lecture 4: The gray zone and brain death

Into the grey zone: Detecting covert conscious awareness in
behaviourally non-responsive individuals

A. Owen
University of Western Ontario, Brain and Mind Institute, London,
Canada

The thought of being ‘locked in’ following a brain injury or aware
during general anaesthesia troubles us all because it awakens the old
terror of being buried alive. But what does it mean to be awake, but
entirely unable to respond and what can this tell us about
consciousness itself? In recent years, rapid technological develop-
ments in the field of neuroimaging have provided a number of new
methods for revealing thoughts, actions and intentions based solely
on the pattern of activity that is observed in the brain. I will describe
how we are using some of these methods, including functional
magnetic resonance imaging (fMRI), electroencephalography (EEG)
and functional near-infrared spectroscopy (fNIRS), to detect covert
conscious awareness in patients who are behaviourally entirely non-
responsive (e.g. vegetative, comatose) and even to allow some of
these individuals to communicate their wishes and thoughts. From
this perspective, I will contrast those circumstances in which
imaging data can be used to infer awareness in the absence of a
reliable behavioural response, with those circumstances in which it
cannot. This distinction is fundamental for understanding and
interpreting patterns of brain activity in various states of conscious-
ness (including vegetative state, coma, anaesthesia and sleep), and
has profound implications for clinical care, diagnosis, prognosis,
ethics and medical-legal decision-making after severe brain injury. It
also sheds light on more basic scientific questions about how
consciousness is measured and the neural representation of our
own thoughts and intentions.

doi:10.1016/j.jns.2019.10.003

WCN19-0373

Presidential symposium, WFN medals presentation & soriano
award plenary lecture

Soriano award lecture: Light, circadian rhythms and sleep:
Mechanisms to new therapeutics

R. Foster
University of Oxford, Nuffield Department of Clinical Neurosciences, The
Sleep & Circadian Neuroscience Institute SCNi, Oxford, United Kingdom

Until recently, it seemed inconceivable to most vision re-
searchers and ophthalmologists that there could be an
unrecognised class of light sensor (photoreceptor) within the eye.
However, by studying how circadian rhythms and sleep are
regulated by the dawn/dusk cycle we demonstrated that there
exists a “3rd class” of photoreceptor within the eye based upon a
small number of photosensitive retinal ganglion cells (pRGCs) that
utilise the blue light sensitive photopigment melanopsin (OPN4).
The first part of the presentation will consider the discovery and
clinical importance of the “third” photoreceptor system of the eye.

The second part of the talk will address how these photoreceptors
signal light to the molecular clockwork and by what means this
pathway is modified by sleep history. There has been remarkable
progress in understanding the complex intracellular mechanisms
that generate circadian rhythms, the molecular pathways whereby
the pRGCs entrain circadian biology and sleep has remained poorly
understood. The suprachiasmatic nuclei (SCN) are the site of the
primary circadian pacemakers within the mammalian brain. Until
recently, the model for entrainment involved a simple linear
pathway whereby glutamate release from the pRGCs resulted in
Ca2+ influx and raised intracellular cAMP in SCN neurones, which in
turn resulted in CREB phosphorylation leading to increased
transcription of two key clock genes, Per1 and Per2. This signal
then advanced or delayed the molecular clockwork. However, an
important feature of entrainment is that circadian responses to light
are limited – as typified by jet-lag. Full recovery from jet-lag
requires a day for every time-zone crossed. We addressed this issue
and have identified and characterized a key role for Salt Inducible
Kinase 1 (SIK1) and the CREB-regulated transcription co-activator 1
(CRTC1) in clock re-setting. However, our most recent findings have
shown that light entrainment also involves the parallel activation of
a Ca2+-ERK1/2-AP-1 signalling pathway. Thus both CRE and AP-1
regulatory elements drive light-induced clock gene expression. In
addition, whilst light activation of the Ca2+-ERK1/2-AP-1 signalling
pathway increases Per1 and Per2 expression, sleep/wake behaviour
alters the effects of light on the clock. Our proposed mechanism
suggests that adenosine acts as a signalling molecule that encodes
wake duration. Adenosine acts via inhibitory A1 receptors on the
SCN to inhibit the Ca2+-ERK1/2-AP-1 signalling pathway, which in
turn, reduces the expression of Per1 and Per2. Thus sleep/wake
history, encoded by adenosine, reduces the phase shifting effects of
light upon the circadian system, altering sleep/wake timing. Finally,
the talk will explore how such signalling pathways provide a new
target for the regulation of circadian rhythms and the “pharmaco-
logical” replacement of light for sleep/wake re-setting in individuals
lacking eyes or other individuals with severe circadian rhythm
disruption.

doi:10.1016/j.jns.2019.10.004

WCN19-2030

Presidential symposium, WFN medals presentation & soriano
award plenary lecture

A global role for the world federation of neurology

W.M. Carroll
Australia

The WFN occupies a unique position in the field of neurology. In
the face of increasing need, its challenging mission to foster brain
health and quality neurology worldwide mandates action. The WFN
is fortunate to be at the centre of the rapid growth in neurosciences
and in the increasing awareness of the importance of neuroscience.
Further, it has a strengthening organisational structure based on both
geographical national member societies and disease topic related
organisations. Such relationships facilitate the ready development of
partnerships to strongly advocate for change to advantage the WFN
mission and to confront challenges as they arise. The Global Burden
of Neurological Disorders study has highlighted the importance of
the WFN mission and the need for action. Non-communicable
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diseases are now outnumbering communicable diseases and neuro-
logical non-communicable disorders are the largest group of
disorders. They are the leading cause of disability and the second
leading cause of death and are dominated by stroke, migraine and
Alzheimer’s Disease and other dementias. Importantly, the total
number of people affected is increasing despite age standardised
rates remaining unchanged. The study has also illustrated the
marked inequalities in neurological resources and in access to
neurological care and these inequalities are most evident in low
and low- middle income countries. By maximising its use of
advocacy, education and increasing visibility, the WFN aims to grow
its ability to improve the opportunities for brain health and access to
quality neurological care. Promotion of the highly visible recurrent
educational events, the annual World Brain Day and the biennial
World Congress of Neurology, and growing its wide range of
educational activities will bolster its ability to advocate more
effectively. The fundamental importance of Brain health globally
can be pursued with international organisations, inequities of access
to quality neurological care can be tackled by developing systematic
means to effect change in neurologically resource-limited countries
through its Needs Registry and by its existing educational
programmes. In these endeavours the WFN will seek the assistance
of like-minded organisations who are already aligning their own
efforts to these goals and who will be powerful partners for advocacy
and change. We have the tools and opportunity. We must capture
the moment and make a start.

doi:10.1016/j.jns.2019.10.005
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Plenary lecture 5: YAHR award lecture: Treating Huntington’s
disease

Treating Huntington’s disease

S. Tabrizi
UCL Huntington’s Disease Centre, Department of Neurodegenerative
Disease, London, United Kingdom

Huntington’s disease is a devastating inherited neurodegenera-
tive disease caused by an abnormally expanded CAG repeat
expansion in the HTT gene, which confers a predominant toxic gain
of function in the mutant huntingtin (mHTT) protein. There are
currently no disease modifying therapies available, but approaches
that target proximally in disease pathogenesis hold great promise.
These include DNA-targeting techniques such as zinc-finger proteins,
transcription activator-like effector nucleases, and CRISPR/Cas9;
post-transcriptional huntingtin lowering approaches such as RNA
interference, anti-sense oligonucleotides, and small molecule splicing
modulators; and novel methods to clear the mHTT protein such as
proteolysis targeting chimeras. Improvements in the delivery and
distribution of such agents, as well as the development of objective
biomarkers of disease and of HTT-lowering pharmacodynamic
outcomes, have brought these potential therapies to the forefront
of Huntington’s disease research with clinical trials in patients
already underway. My talk will summarise promising approaches
in the clinic and look to the future of possible new avenues for
treatment.

doi:10.1016/j.jns.2019.10.006

WCN19-2079

Plenary lecture 6: Imaging pain

Imaging pain

I. Tracey
Nuffield Department of Clinical Neurosciences, University of Oxford,
Oxford, United Kingdom

Chronic pain is one of the largest medical health problems
worldwide. It leads not only to enormous suffering for patients and
carers, but is also a huge financial burden to society. We have made
significant progress in our understanding of the biology that
underpins the transition to and maintenance of chronic pain. Based
on this new science, in the latest ICD, chronic pain has been classified
as a symptom and disease in its own right. Alongside the importance
of transduction and transmission, the brain is key in chronic pain.
Relating specific neurophysiologic measures from advanced brain
imaging to perceptual or non-perceptual changes in pain perception
induced by peripheral or central sensitisation, psychological or
pharmacological mechanisms has tremendous value. Identifying
non-invasively where functional and structural plasticity, sensitisa-
tion and other amplification or attenuation processes occur along the
pain central neuraxis (i.e. brain, brainstem and spinal cord) for an
individual and relating these neural mechanisms to specific pain
experiences, measures of pain relief, persistence of pain states,
degree of injury and the subject's underlying genetics, has neurosci-
entific and potential diagnostic relevance. A key area of development
has been pharmacological imaging where objective evidence of
pharmacodynamic efficacy can be obtained providing useful infor-
mation to aid analgesic drug development that oftentimes is
hampered by over-reliance on subjective ratings which can mask
genuine mechanistic efficacy. More recently, researchers have been
investigating through brain imaging whether there is a pre-disposing
vulnerability or resilience in neural networks towards developing
chronic pain. As such, advanced neuroimaging studies can power-
fully aid explanation of a subject’s multidimensional pain experi-
ence, analgesia and even what makes them vulnerable to developing
chronic pain. In this talk, I will describe these latest advances with
the aim to overturn misconceptions about chronic pain based upon
outmoded models.

doi:10.1016/j.jns.2019.10.007
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Plenary lecture 7: Genomics and neurodegeneration

What is genomics teaching us about neurodegeneration and what
should we do about it?

J. Hardy
UCL Institute of Neurology, UK

As we identify the loci involved in late onset neurodegenerative
disease we are finding that the majority of them are involved in
damage response processes. In this short review I propose that it is a
failure in these damage response processes which underlies late
onset disease and that the resultant pathology is a marker of the type
of damage response which has failed: microglial clearance of
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damaged neuronal membranes in Alzheimer’s disease, ubiquitin
proteasome clearance in the tauopathies, and lysosomal clearance in
Parkinson’s disease

Three of the most common neurodegenerative diseases are
Alzheimer’s disease (AD), characterized by Aβ plaques and tau
tangles, the primary tauopathies, [frontotemporal dementia with tau
pathology (FTD), progressive supranuclear palsy (PSP) and cor-
ticobasal degeneration (CBD)] characterized by tangle pathology and
Parkinson’s disease(s) (PD), usually characterized by synuclein Lewy
bodies. In all three disease categories, the autosomal dominant
diseases can be caused by gene duplications (1–3) or by mutations
which make protein deposition more likely either by changing the
cleavage profile of Aβ so that a less soluble form is released (4) or by
altering the splicing pattern of the MAPT gene so that more of the 4
repeat isoform of tau is produced (5). These findings show that one
way of getting disease is through overloading neurons with too
much of these proteins. These mutations, while illustrative and
useful in terms of modeling the diseases, are rare, and the majority of
the cases of disease do not have these simple aetiologies and, with
these other cases, the relationship between the pathology and the
genetic causes and predispositions has been much less clear.
However, with the increasing number of loci being discovered for
all the disease classes this relationship is now becoming clearer. In
each case, many of the predisposing loci are involved in the clearance
of the deposited proteins.

With this insight, how should we go about understanding and
treating these diseases? First, we need to develop a deeper
understanding of the damage response and protein cleanance
pathways and try and develop ways of potentiating these pathways.
Second, these findings, and other point to utility of substrate
reduction (eg antisense) strategies. And third, since we now know
that disease processes begin many years before diagnosis, we need to
develop combined biomarker and genetic strategies to identify
individuals in the prodrome of the disease.

doi:10.1016/j.jns.2019.10.008

WCN19-0452

Plenary lecture 8: Multiple sclerosis

Multiple sclerosis

M. Tintore
Centre d’Esclerosi Múltiple de Catalunya Cemcat, Department of
Neurology/Neuroimmunology, Hospital Universitari Vall d’Hebron,
Universitat Autònoma de Barcelona, Barcelona, Spain

During the last decades, the course of multiple sclerosis (MS) has
profoundly changed. Incidental findings suggestive of MS can be
found in individuals without any clinical symptoms consistent with
the disease and the term radiologically isolated syndrome (RIS) has
been coined. The evolution of diagnostic criteria for MS with
McDonald 2001, 2005, 2010 and 2017 allow for an earlier diagnosis
implying that a higher proportion of patients with a less active
disease course are now diagnosed with MS. This higher sensitivity
however, as expected, comes with a slight decrease in specificity
consistent with higher risk of misdiagnosis. Major advances in
understanding MS prognosis has been made pointing to the
importance of MRI as a major tool for risk stratification. The
importance of other factors such as lifestyle and comorbidities has
also emerged. Finally, the treatment of MS during the past 25 years is

a great example of successfully translating research into improved
clinical outcomes.

doi:10.1016/j.jns.2019.10.009

WCN19-0145

Plenary lecture 9: Barucha award lecture: Brain-machine inter-
faces

Brain-machine interfaces: From basic sciences to
neurorehabilitation

M. Nicolelis
Duke University, Neurobiology, Durham, USA

In this talk, I will describe how state-of-the-art research on brain-
machine interfaces makes it possible for the brains of primates to
interact directly and in a bi-directional way with mechanical,
computational and virtual devices without any interference of the
body muscles or sensory organs.

I will review a series of recent experiments using real-time
computational models to investigate how ensembles of neurons encode
motor information. These experiments have revealed that brain-machine
interfaces can be used not only to study fundamental aspects of neural
ensemble physiology, but they can also serve as an experimental
paradigm aimed at testing the design of novel neuroprosthetic devices.
I will also describe evidence indicating that continuous operation of a
closed-loop brain machine interface, which utilizes a robotic arm as its
main actuator, can induce significant changes in the physiological
properties of neural circuits inmultiplemotor and sensory cortical areas.
This research raises the hypothesis that the properties of a robot arm, or
other neurally controlled tools, can be assimilated by brain representa-
tions as if they were extensions of the subject's own body.

doi:10.1016/j.jns.2019.10.010

WCN19-0099

Plenary lecture 10: The promise of the brain initiative© for those
with neuro/mental/substance abuse disorders

The promise of the brain initiative© for those with neuro/mental/
substance abuse disorders

W.J. Koroshetz
National Institute of Health, National Institute of Neurological Disorders
and Stroke, Bethesda, USA

The US Brain Research through Advancing Innovative
Neurotechnologies is a research program focused on building funda-
mental knowledge of how brain circuits process information to enable
human behavior. Research began in 2014 and considerable progress has
occurred to open up extraordinary research possibilities for understand-
ing the circuits underlying animal and human behavior. These pose new
opportunities for dissecting the circuits that underlie neuro/mental/
substance abusedisorders. BRIAN Initiative researchhas already included
advances in brain recording and stimulation for neuro/mental health
disorders suchas closed loop simulation for Parkinson's, Essential Tremor
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and Epilepsy. However, it's major impact will come from the application
of technologies to patients that are now in animal studies. These will
include new brain activity monitoring techniques to serve as diagnostic
read outs of neural circuits. New therapies will come from genomic
-enabled precision modulation of specific brain cell types by chemicals,
electromagnetic, ultrasound energy or other controlling technologies. In
addition to the US program complimentary programs in Europe, the
Human Brain Project, Japan (BRAIN/MINDS), Korea, Australia and soon
Chinawill add to this scientific revolution. In the pastNeurologyhas been
built off of neuropathology and neuroanatomy with the patient's
symptoms/deficits presumed due to interruption of these static features.
The BRAIN Initiatives will bring the the previously invisible dynamic
features of brain circuits into Neurology, Psychiatry and NeuroSurgery.

doi:10.1016/j.jns.2019.10.011

WCN19-0531

MT1A: Movement disorders

Update on pathogenesis and genetics

E.M. Valente
University of Pavia, Department of Molecular Medicine, Pavia, Italy

Despite familial aggregation had long been recognized as a
common feature in Parkinson Disease (PD), only in the past twenty
years the contribution of genetics has been deeply explored, with the
identification of few genes clearly responsible for mendelian forms of
the disease, either with autosomal dominant (SNCA, LRRK2) or
recessive (PARK2/Parkin, PINK1, DJ-1, ATP13A2) inheritance. Besides
these, some other genes have been found mutated in rare families,
and their actual contribution remains to be confirmed.

Monogenic forms only explain a small minority of PD, leaving a
large proportion of cases unaccounted. It is conceivable that in the vast
majority of these patients, the disease underlies a multifactorial
inheritance, with several common and rare genetic variants inter-
playing with epigenetic and with environmental factors to reach a
threshold of disease. The most relevant example are heterozygous
variants of the GBA gene, which represent a strong predisposing factor
for PD development, with an average relative risk of about 5;
moreover, several common variants (most residing within the same
genes mutated in mendelian forms of PD) were identified as
susceptibility factors by large whole genome association (GWA)
studies. In line with this hypothesis, the advent of next generation
sequencing (NGS) technologies, which have impressively enhanced
the identification of novel causative genes in most genetic disorders,
has not brought the expected revolution in the field of PD genetics.
Indeed, only few rarely mutated genes have been found in isolated
families, and whole exome sequencing efforts in large cohorts of PD
patients have often failed to identify robust novel PD candidates.

While it can be safely expected that the huge amount of genetic
data generated through NGS and GWA strategies contains a wealth
of new relevant information to better understand the complex
genetic basis of PD, the meaningful analysis of such data to
extrapolate novel PD candidate genes represents a truly challenging
task. A possible lead to get oriented in the maze of common and rare
genetic variants emerging from genome-wide studies may derive
from the analysis of pathogenic mechanisms of neurodegeneration.
Intriguingly, it is clearly emerging that neuronal death results as a
consequence of the derangement of very few essential and highly
interconnected cellular pathways, and that many if not all genetic

factors implicated in PD pathogenesis converge on, and affect, the
same cellular processes, including mitochondrial dysfunction,
misfolded protein damage, impairment of clearance systems, abnor-
mal calcium handling and enhanced pro-inflammatory responses.

doi:10.1016/j.jns.2019.10.012
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MT1A: Movement disorders

Diagnosis and biomarkers

A. Aldakheel
Neuroscience, Riyadh, Saudi Arabia

Parkinson’s disease (PD) is a progressive neurodegenerative disorder
caused mainly by lack of dopamine in the brain. Dopamine is a
neurotransmitter involved in movement, motivation, memory, and
other functions; its level is decreased in PD brain as a result of
dopaminergic cell death. Dopamine loss in PD brain is a cause of motor
deficiency and, possibly, a reason of the cognitive deficit observed in
some PD patients. PD is mostly not recognized in its early stage because
of a long latency between thefirst damage to dopaminergic cells and the
onset of clinical symptoms. Therefore, it is very important tofind reliable
molecular biomarkers that can distinguish PD from other conditions,
monitor its progression, or give an indication of a positive response to a
therapeutic intervention. PD biomarkers can be subdivided into four
main types: clinical, imaging, biochemical, and genetic. For a long time
protein biomarkers, dopamine metabolites, amino acids, etc. in blood,
serum, cerebrospinal liquid were considered the most promising.
Among the candidate biomarkers that have been tested, various forms
of α-synuclein (α-syn), i.e., soluble, aggregated, post-translationally
modified, etc. were considered potentially the most efficient. However,
the encouraging recent results suggest that microRNA-based analysis
may bring considerable progress, especially if it is combined withα-syn
data. Another promising analysis is the advancedmetabolite profiling of
body fluids, called “metabolomics” which may uncover metabolic
fingerprints specific for various stages of PD.

Neuroimaging methodologies have become a mature biomarker
for the nigrostriatal neurodegeneration by evaluating the potential
structure, ultrastructural, or perfusion pattern changes in PD. An
increasing number of neuroimaging technologies can be used to
detect early changes in PD patients and assess progression of the
disease, less susceptible to the effects of subjectivity and drugs.

doi:10.1016/j.jns.2019.10.013

WCN19-2130

MT1A: Movement disorders

Current strategies and new medications to treat advanced PD

R. Takahashi
Kyoto University, Graduate School of Medicine, Department of Neurol-
ogy, Kyoto, Japan

Motor symptoms of advanced Parkinson’s disease are character-
ized by complications of long-term levodopa treatment, including
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motor fluctuations and dyskinesia. Current drug therapies of motor
fluctuation consist of increasing the number of levodopa adminis-
trations, the addition of dopamine agonists and extending the half-
life of levodopa/dopamine with supplementary drugs, including
Monoamine Oxidase-B inhibitors (MAOB-Is) and Catechol-O-methyl
transferase inhibitors (COMT-Is). Recently, two drugs have become
available in several countries for managing motor fluctuations.
Opicapone is a new long-acting, once-daily COMT-I, and sufinamide
is a mixed MAOB-I with glutamate release properties. For dyskinesia,
amantadine is the only drug that has been shown to be effective.
However, as the disease progresses, the bioavailability of levodopa
from the gastrointestinal tract becomes unstable. Furthermore, an
aberrant neural network that induces dyskinesia is formed and
strengthened. Pulsatile rather than continuous striatal dopaminergic
receptor stimulation due to oral levodopa is thought to be
responsible for such aberrant network formation. When the best
medical therapies available fail to properly manage motor complica-
tions, surgical or devise-aided therapies (DATs) should be consid-
ered. Currently available DATs includes deep brain stimulation
(DBS), infusion of levodopa/carbidopa intestinal gel (LCIG), and
apomorphine continuous infusion therapy. Subthalamic nucleus
(STN)-DBS is effective in reducing the off-time and dosage of
levodopa. Globus pallidus pars interna (GPi)-DBS is instrumental in
reducing dyskinesia as well as motor fluctuations. LCIG and
continuous apomorphine subcutaneous infusion have been shown
to effectively reduce the off-time and extend the on-time. Clinical
trials for fetal or iPSC/ESC-derived dopamine neuronal transplanta-
tion therapy are currently underway.

doi:10.1016/j.jns.2019.10.014

WCN19-0268

MT2A: Joint session WFN/WSO: Stroke

Depression

C. Chena, K. Narasimhalub
aMemory Aging and Cognition Centre, Department of Pharmacology,
National University of Singapore, Singapore, Singapore
bNational Neuroscience Institute, SGH Campus, Neurology, Singapore,
Singapore

Poststroke depression (PSD) affects about one third of stroke
survivors and is of importance as individuals with PSD are at a higher
risk for poorer recovery, recurrent vascular events, lower quality of
life, and mortality.

The most consistent predictors of PSD are physical disability,
stroke severity, history of depression, and cognitive impairment.
However, further studies are needed to develop a better under-
standing of predictors of PSD.

Several trials have suggested that antidepressant or other
medications may be effective in treating PSD; however, further
research is needed in more representative samples of stroke
survivors to determine optimal timing, threshold, and medications
for treatment.

Brief psychosocial interventions may be useful and effective in
treatment of PSD but whether antidepressant medication is a
necessary or beneficial adjuvant cannot be established from these
trials because of a lack of placebo controls. A number of trials have
suggested that psychosocial therapies may prevent the development
of PSD; however, the studies are not generalizable to all stroke

survivors, given their narrow inclusion and exclusion criteria. Further
research with more rigorous methods is needed to assess the effect
of psychotherapy on the prevention of PSD.

Early identification and intervention have been shown to improve
functional outcomes. However, there is no consistency in the tools
used to measure PSD, and the assessment of confounders in studies
that assess PSD. Clinical and epidemiological studies should harmo-
nize the use of screening tools and optimal timepoints to assess PSD
in order to facilitate collaborative studies.

PSD likely involves a combination of biological and psychosocial
factors. There needs to be a greater understanding of the relationship
of patient, social and stroke related factors, and their contributions to
the development of PSD in order to facilitate the development of
targeted interventions for prevention and treatment.

doi:10.1016/j.jns.2019.10.015

WCN19-2017

MT2A: Joint session WFN/WSO: Stroke

Cognition

M. Brainin
Clinical Neuroscience and Preventive Medicine, Danube University
Krems, Krems, Austria

Disorders of cognition (neurocognitive disorders) following
stroke occur between 7% in population-based studies of first-ever
stroke patients and 41% in hospital-based studies which included
recurrent strokes. Milder forms of cognitive deterioration following
stroke were found between 22% and 84% depending on definition,
testing, and time of investigation. Incidence rates are 2-3% increasing
annually at linear rates. Importantly, milder forms can also be quite
disabling and hinder rehabilitation and reuptake of occupational and
social roles. Probably all stroke patients are at risk of suffering from
cognitive deterioration but some risk factors are important such as
location of stroke, initial stroke severity, previous strokes, level of
pre-stroke cognition and presence of vascular risk factors. Genetic
and inflammatory biomarkers are under investigation but obser-
vational data suggest that high levels of interleukins and C-
reactive protein have predictive value. Cognitive and brain reserve
can protect against cognitive deterioration and depends on
education, leisure activities and social interactions. Diagnosis of
post-stroke cognitive deterioration (mild neurocognitive disorder)
varies according to test instruments used. Usually, a short bedside
test is used and an extended neuropsychological test battery is
applied later. Variations also result from speech disturbances,
emotional disorders such as depression. CT and MRI confirm the
diagnosis and provide additional information on location and size
of infarct, previous infarcts, white matter lesions, microbleeds, and
brain atrophy. Management focuses on prevention and includes
cognitive training and modification of risk factors. Life-style
modifications have been shown to be beneficial in preventing
cognitive decline in persons at risk of dementia. To date, smaller
trials have not shown similar interventions to be effective in
stroke patients. New studies on molecular changes invoked by
social support and environmental enrichment strategies to pre-
serve cognition are ongoing.

doi:10.1016/j.jns.2019.10.016
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MT2A: Joint session WFN/WSO: Stroke

Recovery guidance with the post-stroke check list

K. Stibrant Sunnerhagen
Univ of Gothenburg, Neuroscience and physiology, Sect for clinical
neuroscience and rehabilitation, Göteborg, Sweden

Recovery after stroke is a long process. This does not only include
the effect of possible salvage of the penumbra, the effects of
neuroinflammation and neuroregenerative processes but also
treating the stroke, recovering function, treating possible negative
consequences of the stroke and finally coming to terms with life.

The patients today often encounter a fragmented state of the stroke
continuum of care (including primordial/primary prevention, acute/
emergency care, recovery and rehabilitation, and secondary prevention),
particularly during the transitions from acute care to rehabilitation and
from rehabilitation back into the community. There is an unawareness of
long-term post-stroke complications and how these complications
affects patients. The post-stroke check-list (PSC) was developed by
international researcherswithdifferent professional background in order
to have a tool for standardizing long-term patient follow-up

The aim was to cover post stroke problem area that are common
and where there is a possibility to intervene to improve for the
patient. The areas were identified based on the ICF core sets for
stroke. Eleven areas were finally rated as highly relevant among the
stroke experts participating through a Delphi process.

The PSC was piloted in the UK and Singapore and functioned well.
Areas of problems not normally addressed were noted. This has been
confirmed in studies from Sweden, Germany and Italy. It has been
translated to many languages and used in different countries and
settings. There are translations available on the WSO home page, but
other translations are also used.

Interviews with patients have shown the importance to empower
the patient and support standardized equal care.

doi:10.1016/j.jns.2019.10.017

WCN19-0555

MT3A: Epilepsy

Keep it simple: New concepts and definitions in epilepsy

S. Wiebe
University of Calgary, Clinical Neurosciences, Calgary, Canada

Clinicians and health researchers require standardized, clear
terminology to communicate meaningfully and to enhance quality
of care and of research. Useful terminology should be clear, as simple
as possible, reflect current scientific evidence and be applicable in a
broad variety of clinical contexts.

The International League Against Epilepsy (ILAE) has recently
assembled a number of new definitions and classifications, including
seizure types, epilepsy types, drug-resistant epilepsy and status
epilepticus. There is accumulating evidence that the new classifica-
tions are readily applicable to a broad range of clinical settings and
result and fewer patients being unclassified.

Classification of seizure and epilepsy types follows a logical
pattern based on clinical observation. EEG and MRI findings can be
incorporated if they are available. Focusing on the most prominent
clinical expression at the very onset of the seizure, clinicians
classify seizures types as focal, generalized or unclassified. Focal
seizures are then classified as motor or non-motor, and as
impairing awareness or not. Generalized seizures are similarly
classified as motor or non-motor (Fig. 1). The types of epilepsy are
determined by the types of seizure and they follow the same
nomenclature, i.e., focal, generalized and unknown. At every step,
etiology is emphasized and comorbidities are explored (Fig. 2). If
sufficient information is available, epileptic syndromes can be
ascertained.

The definition and classification of drug-resistant epilepsy and
status epilepticus will be discussed.

doi:10.1016/j.jns.2019.10.018
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MT3A: Epilepsy

Use and misuse of new antiepileptic drugs

E. Perucca
University of Pavia, Department of Internal Medicine and Therapeutics,
Pavia, Italy

The term ‘old antiepileptic drugs (AEDs)’ refers to antiseizure
medications marketed prior to 1970. Starting with 1989, a large
number of ‘new AEDs’ have been introduced gradually into routine
clinical pratice and some of these medications are now considered to
be valuable options for first-line treatment. The golden rule
governing AED therapy consists in tailoring the choice of the drug
to the characteristics of the individual. In that regard, the key
question is not whether to use an old- or a new-generation AED, but
which medication represents the most appropriate choice taking
into account the person’s seizure type(s), epilepsy syndrome
(including etiology), age, gender, comorbidities, concomitant treat-
ments and other risk factors for adverse drug reactions. Cost
considerations are also important, particularly in low-income
countries. In general, new medications are not more efficacious than
older generations agents. Although some of the newer AEDs are
associated with a lower risk of adverse effects (including teratoge-
nicity) and cause fewer adverse drug interactions compared with
older agents, the advantages of newer medications are often
overstimated, mainly as a result of drug promotion in the
marketplace. This presentation will highlight situations where the
choice of a new medication is preferable, as well as scenarios where
new medications are clearly misused.

doi:10.1016/j.jns.2019.10.019

WCN19-0028

MT1B: Movement disorders

Biomarkers

G. Hoeglinger
Technical University of Munich, Neurology, Munich, Germany

Parkinson syndromes comprise a heterogenous group of neuro-
degenerative diseases, jointly characterized by progressive akinesia
and rigidity. In distinction of idiopathic Parkinson's disease, atypical
Parkinson syndromes have different underlying molecularly defined
pathologies. In view of their rapid progression and absence of
approved therapies, the development of disease-modifying therapies
is urgently required. To achieve this goal, biomarker to objectively
proof the diagnosis in a living patient, to predict disease progression,
and to track objectively the neurodegenerative process, are urgently
required. Imaging and fluid biomarkers are currently under devel-
opment. This presentation will provide a timely update on past
achievments, current work and future directions in this highly
dynamic field of contemporary neurology.

doi:10.1016/j.jns.2019.10.020

WCN19-0356

MT1B: Movement disorders

Management OF MSA, PSP AND CBS

H. Ling
Queen Square Institute of Neurology, University College London, Queen
Square Brain Bank, London, United Kingdom
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For PSP, CBS or MSA, most specialists would offer a trial of both L-
dopa and amantadine which may lead to improvement in motor
symptoms. Zolpidem may improve speech, dysphagia, dysarthria and
fine motor skills in some patients with PSP. Botulinum toxin
injections are administered for troublesome blepharospasm, apraxia
of eyelid opening, hypersalivation and limb dystonia. Acetylcholine
esterase inhibitor is justified in CBS patients thought to have an
underlying Alzheimer’s disease pathology (i.e. AD-CBS). Behavioural
issues and emotional lability can be improved with SSRI. Clonazepam
and levetiracetam is beneficial for intrusive myoclonus.

For MSA patients, non-invasive ventilation is indicated as
treatment for severe sleep apnoea and stridor. Midodrine and
fludrocortisone offer improvement in orthostatic hypotension. For
overactive bladder, an oral anticholinergic is often used. Sildenafil is
an effective treatment for erectile dysfunction. REM sleep behaviour
disorder is improved by clonazepam.

Multidisciplinary input from speech and language therapist,
dietician, occupational therapist, physiotherapist and palliative care
team ultimately forms the mainstay of treatment. Gastrostomy may
be considered by some patients to maintain adequate nutrition.

Some progress has been made over the last decade in the
development, execution and completion of a series of disease-modifying
treatment trials in PSP, CBS andMSA. The recent data on tau propagation
in PSP andCBD suggests that agents that prevent tau secretion, uptake of
seedingmay be helpful in halting these 4-repeat tauopathies in its tracks.
There is evidence to suggest that injection of mesenchymal stem cells
into the carotid artery may slow disease progression of MSA.

doi:10.1016/j.jns.2019.10.021
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MT2B: Joint session WFN/WSO: Stroke

Stroke – Updates on surgical options in subarachnoid
hemorrhages

F. Roser
Cleveland Clinic Abu Dhabi, Department of Neurosurgery, Abu Dhabi,
United Arab Emirates

Subarachnoid hemorrhages (SAH) remain the major challenge for
neurosurgeons, as they require a profound knowledge of pathophys-
iology and anatomy of the injured brain, a fast and concise decision
making process as well as the knowledge of available treatment
options. Those options have changed significantly over the last two
decades through technical innovations and interdisciplinary educa-
tion. Neuro-interventional treatment is now often first-choice
treatment, microsurgical clipping or bypass of fusiform aneurysms
remain the backbone of Neurosurgery. However, this displays a
dilemma for the younger generation of Neurosurgeons: Less volume
for the Neurosurgeon to train and get confident in aneurysm
clipping, the remaining vascular pathologies are the most complex
cases which would need the highest surgical expertise.

The lecture is to provide a comprehensive overview of what is
standard of care, what surgical options are available, how technical
innovation improved surgical outcome and how to train the next
generation on the complexity of neurovascular disorders.

doi:10.1016/j.jns.2019.10.022

WCN19-0262

MT2B: Joint session WFN/WSO: Stroke

Central breathing disturbances

E. Schmutzhard
Medical University Innsbruck, Neurology, Div. of Neurocritical Care,
Innsbruck, Austria

Central breathing disturbances in stroke
Medical complications of any type of stroke are common and

often lead to poor clinical outcome. Their frequency must be
recognized so that preventive strategies and appropriate treatment
may be timely employed. Stroke may disrupt breathing either by
causing a disturbance of central rhythm generation, interrupting
the descending respiratory pathways leading to a reduced
respiratory drive, or causing bulbar weakness leading to aspiration.
The pathophysiology and clnical patterns of hemispheric (affecting
the cortex), brainstem and cervical cord strokes are widely
different: Patients with bilateral hemispheric cerebrovascular
disease show an increased respiratory responsiveness to carbon
dioxide and are liable to develop Cheyne-Stokes respiration. In
patients with vascular bulbar lesions, impaired swallowing, abnor-
malities of the respiratory rhythm, reduced vital capacity, and
reduced or even absent triggering of cough reflex all increase the
risk of aspiration pneumonia. Nocturnal upper airway occlusion
may also contribute to respiratory impairment. Unilateral or
bilateral lateral tegmental infarcts in the pons (at or below the
level of the trigeminal nucleus) may lead to apneustic breathing
and impairment of carbon dioxide responsiveness, while similar
lesions in the medulla (for example, lateral medullary syndrome)
may result in acute failure of the automatic respiration. Infarction
of the spinal cord at high cervical levels may selectively affect
respiratory control. Pneumonia is one of the most common
respiratory complications of acute stroke, occurring in N5% of
patients. It is associated with higher mortality and poorer long-
term outcome. Risk factors for in-hospital pneumonia include older
age, dysarthria, aphasia, stroke severity, cognitive impairment, and
abnormal swallowing. Intubation and mechanical ventilation of
patients with ischemic stroke may be necessary to treat pulmonary
edema or for inability to protect the airway. The morbidity and
mortality in patients intubated after acute stroke is high.
Neurogenic pulmonary edema (NPE) may occur in severe
cerebral injury, like stroke, particularly subarachnoid hemorrhage.
It often develops abruptly and progresses quickly after the onset of
the neurologic insult. The patient with NPE is dyspneic,
tachycardic, and hypertensive, with bilateral rales. Many casesmay
resolve spontaneously, but NPE can be fatal in severe cases.
Treatment is largely supportive and directed mainly towards
treatment of the underlying neurologic condition. Abnormal
breathing patterns are a common consequence of stroke. Among
the recognized abnormal respiratory patterns are Cheyne-Stokes
breathing, periodic breathing, apneustic breathing, central sleep
apnea, ataxic breathing, and failure of automatic breathing. The
relationship of sleep disordered breathing (including both obstruc-
tive sleep apnea and central sleep apnea syndrome) as a
possible risk factor for stroke and as a possible complication of
stroke has been discussed extensively in recent literature.

doi:10.1016/j.jns.2019.10.023
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Is there still a place for hypothermia?

B. van der Worp
UMC Utrecht, Neurology and Neurosurgery, Utrecht, The Netherlands

In selected patients with acute ischaemic stroke, intravenous
thrombolysis and endovascular treatment improve functional out-
come. However, among patients treated with thrombolysis within
three hours of stroke onset in clinical trials, 59% were dead or
dependent at the end of follow-up, and in trials of endovascular
treatment, 29% to 67% of the patients randomised to the intervention
arm were dead or dependent at three months. In addition, only a
minority of patients with acute ischaemic stroke are eligible for
revascularisation therapies. For this reason, there is an urgent need
for additional treatment strategies that can be applied in a broad
range of patients.

Therapeutic hypothermia appears a promising candidate treat-
ment. Systematic review and meta-analysis of animal studies
modelling ischaemic stroke have shown convincingly that therapeu-
tic hypothermia reduces infarct size and improves neurological
outcomes. The benefit of hypothermia appears inversely related to
the temperature achieved, with a reduction in infarct size of about
one third with cooling to 35°C and by around 45% with cooling to
34°C.5 Most phase II clinical trials have reported that cooling awake
patients with ischaemic stroke to target temperatures of 33 to 35°C
for 12 to 24 hours is feasible and safe, despite an increased
risk of pneumonia in some studies. This lecture will address
whether hypothermia could be used to improve outcomes in
patients with acute stroke. [From Van der Worp et al.; Eur Stroke J
2019; in press].

doi:10.1016/j.jns.2019.10.024

WCN19-2086

MT3B: Epilepsy

The brave new world of genetics in epilepsy

R. Nabbout
Necker Enfants Malades Hospital, Paris Descartes University, Pediatric
Neurology, Paris, France

Epilepsy genetics has undergone a revolution in the past years since
the discovery of the first gene for epilepsy in the late ninetees. The
advances inmolecular biologywith the copy number variants findings
and the next generation sequencing allowed a rapid increase in causal
genes discoveries. These discoveries showed the importance of de
novomutations, the complexities of phenotype–genotype correlation,
one syndrome havingmultiple genetic causes (genetic heterogeneity)
and one gene being associatedwith different phenotypes (pleiotropy),
and the emerging significance of somatic mutations.

Epilepsy genetics today is changing clinical practice enabling
etiology diagnosis in many patients with childhood onset epilepsies
and epileptic encephalopathies but also in structural epilepsies. It
informs our understanding of comorbidities, prognosis, and genetic
counseling. Importantly, genetic finding may impact on treatment

choices in some etiologies. At a biological level, new insights promise
to lead to a better understanding of mechanisms, to bring together
the seemingly disparate epilepsy and epilepsy co-morbidities and to
pave the way for new therapies that aim to be "disease modifying".

This talk will introduce the new world of genetics in epilepsy
showing its key place in the clinical practice of epileptology and
emphasizing its impact on patients’care.

doi:10.1016/j.jns.2019.10.025
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MT3B: Epilepsy

Progressive myoclonic epilepsy

A. Gargouri-Berrechid
Razi Hospital, Neurology department, LR18SP03 Tunis, Tunisia

Progressive myoclonic epilepsy (PME) is a group of rare diseases
characterized clinically by epileptic seizures, myoclonus, cerebellar
syndrome, and cognitive decline. The main types of PME diseases
are: (ULD) disease; Lafora disease; Myoclonic epilepsies with ragged
red fibers (MERRF); Cerebral lipofuschinoses and Scialidoses.

PMEs have a strong genetic component. Several genes were
identified such as dodecamer expansion in ULD or PME1 and gene
coding for laforine or maline in Lafora disease (PME2A). ULD is the
most common formof PME and is themostwidespread in theMaghreb
countries. Despite the general consensus, it is actually a spectrum of
variable clinical phenotypes with a higher intra and interfamilial
variability and a milder evolution compared to other PMEs.

In this report, we will focus my discussion on recent advances in
the early stage of ULD and describe functional and vital prognosis in
this PME form.

doi:10.1016/j.jns.2019.10.026

WCN19-0158

MT3B: Epilepsy

Emerging immune therapies in pediatric epilepsy

E. Wirrell
Divisions of Child and Adolescent Neurology and Epilepsy, Department
of Neurology, Mayo Clinic, Rochester, MN, USA

Autoimmune epilepsy represents a relatively rare but potentially
treatable cause of seizures in children. While various systemic
disorders or infection lead to immune activation and seizures,
seizures themselves may exacerbate neuroinflammation and brain
injury. Thus prompt recognition and treatment of autoimmune
epilepsy is critical.

Clinical clues of autoimmune epilepsy include epilepsy that is drug
resistant from onset without known cause, multifocal neurological
signs including movement disorders and altered mental status,
slowing of EEG background, often with multifocal epileptiform
discharges, FLAIR or T2 changes on MRI and inflammatory CSF with
negative cultures. Given its rarity, there are no randomized controlled

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx10

http://dx.doi.org/10.1016/j.jns.2019.10.024
http://dx.doi.org/10.1016/j.jns.2019.10.025
http://dx.doi.org/10.1016/j.jns.2019.10.026


trials to inform best practice. Symptomatic treatment of seizures and
comorbidities is important but challenging. Immunotherapy should be
started early, and treatment should be aggressive, with consideration
of second-line agents if there is suboptimal response to first-line
therapies. First line agents consist of high dose steroids (IV methyl-
prednisolone 30 mg/kg/d × 3–5 days), IVIG (2 g/kg over 2–5 days) or
plasma exchange. Second-line agents include rituximab or cyclophos-
phamide. Duration of therapy depends on the specific type of
autoimmune disorder and clinical response. In cases requiring
prolonged therapy, steroid-sparing agents such as mycophenolate
mofetil or azathioprine should be considered to avoid chronic effects of
long-term steroid use.

Febrile infection related epilepsy syndrome (FIRES) presents with
super-refractory status epilepticus following a nonspecific febrile
illness in an otherwise healthy child, and is due to fulminant
neuroinflammation. Prognosis is poor - most survivors are left with
drug resistant epilepsy and intellectual disability. FIRES respondspoorly
tofirst-line immunotherapies, however preliminarywork suggests that
therapies targeting inflammatory cytokines may be efficacious.

doi:10.1016/j.jns.2019.10.027

WCN19-0238

MT1C: Movement disorders

One gene many phenotypes, one phenotype many genes

M. de Koning-Tijssen
Movement Disorder section, University of Groningen, Neurology,
Groningen, The Netherlands

The discovery of many new genes in the era of next generation
sequencing has changed the traditional classification systems for
movement disorders. Mutations in movement disorders-associated
genes can lead to a spectrum of disorders with different phenotypes.
Interestingly, extrapyramidal movement abnormalities appear to be
among the few consistent clinical features. The different phenotypes
due to a mutation in one gene will be illustrated with a special focus
on dystonia genes. Some possible mechanisms why mutations in one
gene may cause different phenotypes, will be discussed.

On the other hand mutations in different genes can lead to similar
movement disorder phenotypes. This heterogeneity will be mainly
illustrated in patients withmyoclonus and dystonia phenotypes. Gene
expression data of the known genes causing similar phenotypes can
give insight in and unravel disease biology. Gene network analyses
give not only insight in shared molecular pathways in movement
disorders, but also enables us to prioritise candidate genes to increase
new disease-causing genes in movement disorders patients.

Despite the increase of genetic knowledge due to next-generation
sequencing stringent clinical phenotyping of patients with move-
ment disorders remains important. In clinical practice phenotyping
guides clinicians through diagnostic algorithms with NGS strategies
and to make the proper therapeutic interventions. Clinicians may
find it difficult to interpret the results of NGS, not only in clinic, but
also in genetic research. It is important to realise that as a clinician
you make the diagnosis. In order to do so, meticulous phenotyping
remains the cornerstone.

doi:10.1016/j.jns.2019.10.028
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MT1C: Movement disorders

Updates in tremor

Z. Aldaajani
King Fahad Medical Military Complex, Neurology, Dhahran, Saudi
Arabia

Tremor is a movement disorder characterized by rhythmical,
involuntary oscillatory movement of a body part. It is challenging to
make an accurate diagnosis, whether its PD related rest tremor,
mono symptomatic rest tremor, tremor of dystonia or even the
essential type. The past two decades witnessed changes in tremor
definition and advances in treatment modalities. Additionally, recent
discovery of new causative genes made it important to have a new
scheme to classify tremors.

TheInternational Parkinson and Movement Disorder Society with
the help of leading figures in the field of tremor revised the 1998
consensus criteria which was based on phenomenology of tremor.
The new classification released in early 2018 based tremor diagnosis
on two main axes: axis I which involved clinical features relying
mainly on historical data, tremor characteristics, associated signs and
laboratory studies; and axis II which identified the different
etiologies.

The updates in tremor diagnosis, new classification and recent
treatments will be discussed.

doi:10.1016/j.jns.2019.10.029
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Surgical interventions in ICH

D. Hanleya, M. Zuccarellob, I. Awadc
aJohns Hopkins University, Division of Brain Injury Outcomes, Baltimore,
MD, USA
bUniversity of Cincinnati, Department of Neurosurgery, Cincinnati, OH,
USA
cUniversity of Chicago, Neurovascular Surgery Program, Chicago, IL, USA

Acute stroke due to supratentorial intracerebral hemorrhage
(ICH) is associated with high morbidity and mortality. The recently
completed phase 3 MISTIE III (Minimally Invasive Surgery Plus
Alteplase for Intracerebral Hemorrhage Evacuation) trial was part of
a long-term, ongoing effort to define a successful treatment for ICH.
It assessed whether minimally invasive catheter evacuation followed
by thrombolysis, with a goal of decreasing clot size to ≤15 mL, would
improve functional outcomes compared to standard medical care.

This lecture will review the results of the primary and secondary
outcomes, surgical considerations, and the safety of thrombolysis in
ICH. It also will discuss key lessons learned from the MISTIE III trial
and their implications for current clinical practice and future ICH
trials.

doi:10.1016/j.jns.2019.10.030
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CSF and other interventions

D. Staykov
Hospital of the Brothers of St. John Eisenstadt, Department of Neurology,
Eisenstadt, Austria

The present talk reviews newer studies with a focus on CSF
management in intraventricular hemorrhage and some selected non-
surgical interventions in ICH.

Intraventricular hemorrhage is a well-established negative
prognostic predictor in ICH and different treatment approaches for
this condition have been investigated in the recent years. Intraven-
tricular fibrinolysis has been tested in the CLEAR III trial and
showed reduced mortality, however no significant difference in
clinical outcome as compared to placebo. A subgroup of patients in
CLEAR III, namely those with higher IVH volume who were treated
until better IVH removal was achieved (N80% of initial volume),
benefited from intraventricular tpA. Although IVH removal can be
achieved faster with intraventricular fibrinolysis, blood breakdown
products still lead to permanent aresorptive hydrocephalus in
approximately 15–30% of patients. A recent study (LUCAS-IVH)
has investigated a combined approach of intraventricular fibrinoly-
sis and lumbar drainage of CSF after severe IVH, as compared to
intraventricular fibrinolysis alone. Lumbar drainage was applied
after re-opening of the third and fourth ventricle and led to
significantly less shunt surgery. Faster removal of blood degradation
products may play a role as a possible mechanism of action in this
treatment approach.

The only acute treatment in intracerebral hemorrhage that has
recently changed based on new results from clinical trials is blood
pressure management. After the INTERACT 2 trial showed benefit
from intensive BP control, treatment guidelines were adapted. The
later published ATACH trial showed no benefit from intensive BP
control (110–139 mmHg) as compared to standard treatment (140–
179 mmHg systolic BP). Recent subanalyses show that reduction of
ICH growth achieved by intensive BP control is somewhat offset by
cardio-renal complications.

The TICH 2 trial compared treatment with tranexamic acid
against placebo in patients with acute ICH within 8h from symptom
onset and could not show a significant benefit in clinical outcome.
Although there was significantly less ICH growth in the verum
group, the absolute difference was small (appr. 1.2 ml less on
average).

Perihemorrhagic edema is increasingly being recognized as a
treatment target after ICH. Non-surgical treatment strategies used in
the clinical routine like mannitol and hypertonic saline are presently
not based on robust evidence from clinical trials. Deferoxamine did
not show promising results in the recently published i-DEF phase II
trial. Data on antiinflammatory treatment approaches are still
lacking. Hypothermia and machine-based targeted temperature
management have only been investigated in small trials on severely
affected patients.

doi:10.1016/j.jns.2019.10.031
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Recurrent hemorrhages, new data, new decisions

D. Werring
UCL Queen Square Institute of Neurology, Stroke Research Centre,
London, United Kingdom

The incidence and prevalence of spontaneous intracerebral haem-
orrhage (ICH) continues to increase worldwide. ICH is associated with
high mortality (1 year and 5 year survival estimated at 46% and 29%
respectively), and data on subsequent stroke events in ICH survivors
are limited. This leads tomanagement dilemmas in patientswho are at
risk of ischaemic vascular events (involving the brain, heart or
peripheral vasculature) or thromboembolic disease, and who may
benefit from treatmentwith antiplatelet or anticoagulantmedications.
Assessment of the prognosis for these serious vascular events is crucial
to make informed management decisions after ICH.

Featureswhichmayhelp identify a higher risk of subsequent stroke
events include: ICH location (lobar ICH, which, in some cases, is
associated with cerebral amyloid angiopathy [CAA]) has a higher
recurrent ICH rate, while deep ICH, associated with hypertensive
arteriopathy has a lower recurrent ICH risk. Imaging biomarkers of
cerebral small vessel disease including cerebral microbleeds, cortical
superficial siderosis (which might also reflect the balance of CAA and
hypertensive arteriopathy) also affect prognosis after ICH. Based on
these data it has been suggested that, given their increased ICH risk,
patients with lobar ICH or high-risk imaging biomarkers should not be
offered antithrombotic therapy, even those with AF (which confers a
particular high ischaemic stroke risk). However, some recent obser-
vational and randomised trial data challenge this assumption.

This talk will review relevant data to guide the use of baseline ICH
features can help assess prognosis to inform difficult clinical
treatment decisions after ICH.

doi:10.1016/j.jns.2019.10.032
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Practical management of epilepsy and pregnancy

T. Tomson
Karolinska Institutet, Clinical Neuroscience, Stockholm, Sweden

The goal of the management of epilepsy during pregnancy is to
maintain control of in particular major convulsive seizures with
minimal exposure the fetus to potentially teratogenic drugs. We have
learned that antiepileptic drugs (AEDs) differ in their teratogenic
potential. In particular, valproate has been associated with greater
risks for major congenital malformations and adverse effects on the
child’s cognitive and behavioral development. Valproate should
therefore, whenever possible, be avoided in pregnancy, and regulatory
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bodies, such as EMA, have issued restrictions on its use in women of
childbearing age. Topiramate has been associated with impaired
intrauterine growth, and there are signals of increased risk for
malformations with this drug. In general, teratogenic risks appear to
be dose-dependent and the aim should be to established the lowest
effective dose before pregnancy, regardless of which AED that is used.
Many AEDs undergo pronounced changes in their pharmacokinetics
during pregnancy, resulting in significant decline in the serum
concentration with associated risk of deterioration in seizure control.
This is particularly pronounced for lamotrigine, but seen also with
oxcarbazepine and levetiracetam. Drug level monitoring is therefore
often recommended during pregnancy. The value of this is increased if
the optimal serum concentration has been documented before
pregnancy to serve as an individual reference and target concentra-
tion. Whether a decline in serum concentrations as such during
pregnancy should prompt a dose increase, or if this should be
considered only in case of loss in seizure control, is still debated.

doi:10.1016/j.jns.2019.10.033
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Parasomnia vs frontal lobe epilepsy: Similar but different

N. Haddad
Weill Cornell Medicine, Neurology, Doha, Qatar

There is a complex relationship between epilepsy, sleep and sleep
disorders. Sleep and sleep deprivation have long been recognized to
influence interictal epileptiform discharges and seizures. NREM sleep
activates interictal discharges (both in number and in spatial extent)
and REM sleep inhibits interictal discharges.

Some seizures mainly occur during sleep. Nocturnal frontal lobe
epilepsy should be included in the differential diagnosis of paroxys-
mal events occurring during sleep. Distinguishing nocturnal seizures
from REM and NREM parasomnias can be challenging, but an
adequate description of the event when available, coupled with the
use of video EEG monitoring and polysomnography, are essential to
reach the right diagnosis. In patients with strictly nocturnal seizures,
shifting most of the daily dose of the antiepileptic drugs closer to
bedtime can improve seizure control.

doi:10.1016/j.jns.2019.10.034
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Treatable inherited movement disorders

H. Jinnah
Emory University, Neurology & Human Genetics, Atlanta, USA

More than 6000 different disorders of humans are currently known.
Approximately 80% of these are inherited, and approximately 50% have
neurological involvement. The number of disorders grows every year,
making it challenging tokeep informed for all of them. Formanyof these
disorders, the mainstays of treatment are counseling and therapies that

mitigate symptoms. For a few of these disorders, more specific
treatments are available. In the field of inherited movement disorders,
the best known historical example is Wilson’s disease, where there
are highly effective treatments that can reverse symptoms and halt
progression of an otherwise fatal disease. In recent years, effective
treatments have become available for more than 30 other inherited
movement disorders. These treatments include specific medications
that target underlying disease mechanisms, enzyme replacement
therapies, management of diet or triggers that are known to worsen
disease, and others. Like Wilson’s disease, all of these other treatable
inherited movement disorders are rare. Most of these classically
occur in young children, but late-onset cases can sometimes first
come to medical attention as adults. Although they are rare, these
disorders should not be missed, because early treatment can be life-
altering.

doi:10.1016/j.jns.2019.10.035
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Drug-induced and other secondary movement disorders

A. Aggarwal
Kowkilaben Dhirubhai Ambani Hospital, Medical Research Institute,
Center for Brain and Nervous System, Mumbai, India

Movement disorders can occur following exposure to various
drugs, toxins and infections. The phenomenology varies from
parkinsonism to a range of hyperkinetic disorders as well as mixed
movement disorders. The onset of such movement disorders can be
acute, for instance, sudden dystonic reaction with use of met-
oclopramide. Alternatively the onset of the movement disorder can
be delayed for instance tardive dyskinesia following use of dopamine
blocking drugs or parkinsonism caused by manganese toxicity. The
movement disorders may be disabling or even result in death, if not
treated in time. Recognition and early diagnosis are essential as
many of these disorders are reversible with prompt intervention.

This talk will cover the phenomenology and approach to
recognition and management of reversible movement disorders
induced by drugs, toxins and infections through illustrative videos.
The aim of the talk would be to familiarize the audience with these
reversible movement disorders and strategies for their diagnosis and
treatment.

doi:10.1016/j.jns.2019.10.036
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Autoimmune movement disorders

O. Seidi
University of Khartoum, Faculty of Medicine, Soba University Hospital,
Khartoum, Sudan

Autoimmune movement disorders (AMD) are increasingly recog-
nized and include a wide spectrum of hyperkinetic, hypokinetic,
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sleep related and ataxic presentations. These range from chorea, tics,
dystonic jerks, myoclonus, and neuromyotonia to hypo and akinetic
rigid syndromes. The latter varieties encompass parkinsonism, stiff
person syndrome (SPS) and progressive encephalomyelitis with
rigidity and myoclonus (PERM). Ataxic syndromes include episodic
ataxia associated with CASPR2 and post Herpes zoster cerebellitis
and other rare paraneoplastic syndromes.

The AMD have a broad spectrum of clinical phenotypes which are
increasingly being recognized . They may present as an isolated
movement disorder or as part of a wider clinical syndrome usually
with encephalitic illnesses. They may follow infections ,
parainfectious, as in

Paediatric Autoimmune Neuropsychiatric Disorders Associated
with Streptococcal infection (PANDAS) and Sydenham chorea, or
associate with an underlying occult malignancy

(Leucine rich Glioma1 inactivated, Voltage Gated Potassium
Channel Antibodies ) associated Limbic encephalitis with brachio
facial dystonic jerks and seizures linked with ovarian and testicular
teratomas . In many instances no underlying cause is found, and
ongoing research is revealing new markers and aetiologies for what
was labelled idiopathic in the past.

The autoimmune basis of these disorders is shown by the
presence of antibodies or specific groups of CD8 cytotoxic cells
mostly detected in the serum , cerebrospinal fluid and other
tissues. Furthermore, their response to immunotherapies supports
this notion and are the mainstay of current treatments. The
latter include corticosteroids, therapeutic plasma exchange (TPE,
PLEX), target specific biologicals (specific monoclonal antibodies
mostly against B cells markers such as Ritixumab, anti CD20).
Symptomatic therapies for the movement themselves and the
associated presentation such as seizures , sleep and mood
disturbances.

The target antigens are diverse as mentioned above. They usually
present subacutely and may deteriorate rapidly or follow a relapsing
remitting course. Early positive recognition of these disorders is
crucial as they are potentially treatable and in some case curable.
This will avoid or reduce morbidity and improve long term
outcomes.

doi:10.1016/j.jns.2019.10.037
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Basics of stroke units

D.A. De Silva
National Neuroscience Institute, Neurology, Singapore General Hospital
campus, Singapore, Singapore

Stroke unit management is the cornerstone of care for stroke
patients. It involves multidisciplinary stroke care provided by trained
professionals in a designated area. It is proven to reduce mortality
and disability with long-lasting effects. This talk will cover the
evidence for the benefits of stroke units, the key concepts and
individual aspects of care in detail.

doi:10.1016/j.jns.2019.10.038
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Mobile stroke units and urgent decision making

B. Campbell
The Royal Melbourne Hospital, University of Melbourne, Department of
Neurology, Parkville, Australia

Improving systems of care to deliver acute stroke therapies faster
is one of the best ways to optimize patient outcomes. Every minute
saved in the time between stroke onset and restoration of cerebral
blood flow reduces disability. This talk will discuss a range of
interventions to reduce treatment delays in the pre-hospital and
emergency department setting. Mobile Stroke Units (ambulances
equipped with specialized stroke clinicians and a CT scanner) are one
potential tool to reduce the time from stroke onset to treatment
initiation. Mobile stroke units can also definitively differentiate
intracerebral hemorrhage from large vessel occlusion ischemic
stroke and non-large vessel occlusion ischemic stroke and therefore
determine the optimal hospital destination for the individual patient.
Bypassing a patient with large vessel occlusion directly to an
endovascular-capable hospital dramatically reduces the delay to
treatment, often by 1-2 hours, and this directly translates into
reduced patient disability. For non-large vessel ischemic stroke a
mobile stroke unit can initiate thrombolysis considerably earlier than
in the emergency department, again potentially reducing disability.
Even without a mobile stroke unit, paramedic clinical assessment
using severity-based triage scores and algorithms can improve the
proportion of patients transported direct to an endovascular-capable
hospital. Pre-notification of the receiving hospital allows activation
of the stroke team and transport direct to the CT scanner on the
ambulance stretcher reduces in-hospital door to needle time.

doi:10.1016/j.jns.2019.10.039
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Reperfusion therapies

F. Al-Ajlan
King Faisal Specialist Hospital & Research Center, Neurosciences,
Riyadh, Saudi Arabia

Acute ischemic stroke (AIS) is a common neurologic emergency
worldwide that can cause severe disability or death with an overall
increasing incidence. There are a variety of causes that can
eventually cause vessel occlusion that limits the blood supply and
cause brain ischemia. Rapid and effective reperfusion of the ischemic
tissue is the cornerstone of the management of AIS regardless of the
etiology. Therefore, clinicians need a low threshold for suspecting
AIS, to undertake appropriate investigations and provide treatment
in a timely manner, to minimise the risk of neuronal loss.

For more than two decades, intravenous tissue plasminogen
activator was the only treatment option for AIS, and it must be
administered in limited time window and it is moderately effective
for large vessel occlusion.
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Over the last few years, there have been a radical shift in
the management of AIS secondary large vessel occlusion from
time-based non-interventional therapy to more imaging-based
endovascular therapy with the best medical management. More-
over, recent landmark studies have provided evidence that
intravenous tissue plasminogen activator given in the extended
time window or to wake-up stroke patients with significant
penumbral mismatch, leads to significantly improved functional
outcomes. This presentation will review the current standards in
management of AIS. Also, we will also review future treatment
opportunities.

doi:10.1016/j.jns.2019.10.040
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Status epilepticus: Management and prognosis

E. Trinka
Christian-Doppler-Klinik, Universitätsklinik für Neurologie, Neurologi-
sche Intensivmedizin und Neurorehabilitation der PMU, Salzburg, Austria

Status epilepticus is one of the most common neurological
emergencies. Its incidence in adults is 36.1/100.000 per year
(Leitinger et al. Epilepsia 2019). Less than half of the patients
had previous seizures. Mortality varies according to the type of SE:
case fatality is lower in awake patients (8.2%) compared with
patients with impaired consciousness (33%) (Leitinger et al.
Epilepsia 2019). SE is defined as “a condition resulting either from
the failure of the mechanisms responsible for seizure termination
or from the initiation of mechanisms, which lead to abnormally,
prolonged seizures (after time point t1). It is a condition, which
can have long-term consequences (after time point t2), including
neuronal death, neuronal injury, and alteration of neuronal
networks, depending on the type and duration of seizures”.
(Trinka et al. Epilepsia 2015). It is a highly dynamic condition,
which requires early diagnosis and treatment to prevent long term
consequences. About 60% of patients in Convulsive SE (CSE) will
be controlled by first line treatment (Trinka et al. Expert Opin
Pharmacother. 2016). Recent studies suggest, that there is
significant undertreatment in the early stages of status: Up to
80% receive not the recommended dose of Benzodiazepines
(Kellinghaus et al. Ann Neurol 2019). If treatment is delayed, or
the patient does not respond to adequate Benzodiazepines the
stage of refractory SE (RSE) is reached, where anaesthetic
treatments are necessary. The causes of SE must be identified by
all means [8]. Common causes should be established in the first
hours and treated appropriately, if causes cannot be identified the
term NORSE (New Onset RSE) is used. At this stage extensive
investigations are necessary to identify (and treat) the cause. In
nearly 50% of cases, the probable cause of NORSE can eventually
be determined. (Gaspard et al. Neurology 2015). The most
commonly identified etiologies include autoimmune (19%) and
paraneoplastic encephalitis (18%) or infection-related (8%). Once
the patient is under general anaesthesia, major complications, such
as pneumonia, immunosuppression, acidosis, metabolic derange-
ments, cardiac suppression, gastric paresis, and others have to be
managed appropriately. Overall RSE and super-refractory SE
(SRSE), which does not respond to N 24h of general anaesthesia,
is rare (7.2 and 1.2 / 100.000 / year), but mortality is highest in
this group (Leitinger et al. Epilepsia 2019). One of the main

diagnostic challenges at this stage, which is still unsolved, is the
distinction between coma due to SE and coma with SE like EEG
patterns (Trinka and Bauer Epilepsia 2009). This presentation
will give an up to date overview on management and prognosis of
SE.
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Acute symptomatic seizures: Who develops them and how do we
treat them?

B.I. Lee
Inje University Haeundae Paik Hospital, Neurology, Busan, Republic of
Korea

Acute symptomatic seizures(ASS) are seizures closely related to
neurological or systemic insults. The concept is that ASS is a
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symptom of an acute disorder affecting the brain either primarily or
secondarily. The temporal relationship between insults and ASS
consists of the period until clinical stabilization of disease, which is a
subjective concept in clinical practice. ILAE suggested that (1) the
period of 1 week in stroke, head trauma, or anoxic encephalopathy;
(2) the active phase in CNS infection or inflammatory disease, based
on persistent clinical, laboratorial, or imaging findings; (3) within 24
hours in documented severe selected metabolic derangements; and
(4) within 7 to 48 hours of the last drink in alcohol withdrawal
seizures.

The cumulative risk for ASS from birth to 80 years of age is 3.6%
and age-adjusted incidence is 29 to 39/100,000 person years. ASS
represent 40% of all first seizures, and 50% to 70% of SE episodes. The
risk of ASS is double in males (5% until 80 y of age) over females
(2.7%). ASS are more commonly seen at age extremes, such as
epilepsy with an incidence of 253/100,000 newborns/year and of
123/100,000 elders/year, probably due to increased incidence of
metabolic, infectious, and encephalopathic disorders in the neonatal
period and of stroke in the elderly.

The management of ASS should be individualized based on the
severity of seizures, underlying etiologies, risks of further recur-
rences, general medical and physical conditions, etc. In principle,
prophylactic therapy is recommended selectively in patients with
severe acute neurological insults carrying high risks of ASS, e.g.,
severe TBI, ICH, or sometimes SAH, with the aim of preventing ASS
by rapid administration of AEDs at their presentation. The AED
treatment is usually lasts for 1 week of vulnerable period. In most
patients with acute neurological insults, AEDs treatment may be
indicated when they are presented with ASS, to prevent further
recurrences during the first 1 to 2 weeks, until the acute insults
become stabilized. Although there are no definite proof that the
occurrences of ASS results in worse prognosis, most neuro-
intensivists agree that ASS interact with underlying neurological
insults to exerts synergistic adverse effects on neuronal damage.
However, there is no evidence yet to support the prevention of ASS
reducing the risk of late seizures (epilepsy) at present.

In cases with ASS related to systemic illnesses or metabolic
disorders, treatment of underlying etiologies is the main stay of
management, however, in cases of recurrent seizures or SE, urgent
AED therapy, usually intravenous administration of Benzodiazepines,
is indicated until medical conditions being normalized.

doi:10.1016/j.jns.2019.10.042
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Epilepsy after stroke and trauma: Risk factors and management

H. Hosny
Cairo University, Neurology department, Cairo, Egypt

Post traumatic and post stroke epilepsies are the among the many
and common etiologies for symptomatic epilepsies.

There is an increasing incidence of traumatic brain injuries raising
a major concern regarding the development of post –traumatic
epilepsy

Traumatic brain injury (TBI) is an important etiology of
symptomatic epilepsy and also a potentially preventable cause of
epilepsy

It is clear that epilepsy is a frequent consequence of brain injury,
even many years after the injury. However, several well-controlled
studies have been unable to identify therapies that prevent the
development of epilepsy after TBI. Post-traumatic epilepsy has
significant implications for the affected individuals, family, and
Society. Despite several interventions used to prevent post-traumatic
epilepsy, the only proven‘ ‘intervention” to date is to prevent TBI
from occurring.

Post- stroke epilepsy is another common complication after
stroke. With the increasing ageing population, the incidence and
prevalence of post stroke seizure and post stroke epilepsy is likely to
increase. It is unclear which treatments are effective and whether
AEDs are needed for primary prevention.

doi:10.1016/j.jns.2019.10.043
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Imaging in dementia

N. Fox
UCL Institute of Neurology, Dept of Neurodegenerative Disease, London,
United Kingdom

Neuroimaging in dementia has key and rapidly evolving roles
both clinically and in research. Imaging in the diagnosis of patients
with dementia has moved from simply excluding pathologies such as
tumours towards making a positive diagnosis. The growing numbers
of people with cognitive complaints and the recognition of the
importance of making a diagnosis leads to increasing demand for an
earlier and more secure diagnosis. It will become increasingly
unacceptable to ignore or to diagnose “dementia” without
attempting to diagnose the underlying cause(s). A thorough clinical
assessment will rightly remain central to the diagnostic process
however imaging can and should play a major part in the
determination of the likely cause of cognitive decline.

Structural imaging (CT/MRI) remains the mainstay of clinical
imaging in dementia: a) it remains important for excluding “other
cerebral pathologies” (UK NICE guidelines); and b) in evaluating the
level of cerebrovascular damage (e.g. white matter hyperintensities);
and c) assessing the pattern of any atrophy (e.g. disproportionate
hippocampal atrophy supporting an AD diagnosis; focal frontal or
temporal atrophy supporting a diagnosis of a frontotemporal
dementia).

Functional imaging (e.g. FDG PET) is usually used diagnostically
when structural imaging is unclear (for example when FTD is being
considered).

Molecular imaging (e.g. PET tracers for amyloid and now tau) has
transformed our ability to visualise underlying pathology - these
have been mainly research tools but amyloid imaging is now being
used clinically.

I will discuss how having systematic approach to imaging
assessment in dementia can make the most of its diagnostic value. I
will also cover some of the research advances that have been made
possible with imaging and how it is now crucial to the conduct of
clinical trials.

doi:10.1016/j.jns.2019.10.044
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Biomarkers in dementia

H. Zetterberg
University of Gothenburg, Department of Psychiatry and Neurochemis-
try, Molndal, Sweden

Accumulating data from clinical research support that the core
Alzheimer's disease (AD) cerebrospinal fluid (CSF) biomarkers amyloid
β (Aβ42), total-tau (T-tau), and phosphorylated tau (P-tau) reflect key
elements of AD pathophysiology. Numerous clinical studies support that
these biomarkers contribute with diagnostically relevant information,
also in the early disease stages, which has led to the CSF biomarkers
having a central position in novel diagnostic criteria for the disease.
Technical developments have made it possible to measure these
biomarkers using fully automated assays with high precision and
stability. Standardization efforts have given certified referencematerials
for CSF Aβ42, with the aim to harmonize results between assay formats
that would allow for uniform global reference limits and cut-off values.
Similar work is ongoing for the tau biomarkers. This progress will serve
as the basis for a more general introduction of these diagnostic tests in
clinical routinepractice.However, theheterogeneityof pathology in late-
onset AD calls for an expansion of the AD CSF biomarker toolbox with
additional biomarkers reflecting additional aspects of AD pathophysiol-
ogy and important differential diagnoses. Promising such biomarker
candidates are the general neurodegeneration marker neurofilament
light and the synaptic protein neurogranin. Further, blood biomarkers
would be highly valuable as screening tools in the early diagnostic
evaluation of patients with cognitive problems and suspected AD. In this
respect, new ultrasensitive immunoassays and mass spectrometry
techniques have resulted in promising biomarkers to monitor brain
amyloidosis (the Aβ42/40 ratio) and neurodegeneration (tau and
neurofilament light proteins) in plasma samples, but further studies
are warranted to validate these promising results further.

doi:10.1016/j.jns.2019.10.045
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Genetics of dementias

J. Hardy
UCL Institute of Neurology, UK

The mutations involved in early onset Alzheimer’s disease all
increase the likelihood of amyloid deposition by either increasing the
amount of Ab or decreasing its solubility. In contrast, we now know
that the majority of the loci involved in late onset Alzheimer’s
disease, are involved in the clearance, largely by microglia, of Ab
damaged membranes. I will review these findings, discuss also the
failures of the clinical trials based on anti-amyloid therapies and
outline what strategies we should consider both to try and make
anti-amyloid statregies more effective and discuss what other
strategies may work later in the disease process.

doi:10.1016/j.jns.2019.10.046
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Molecular pathology to disease modification of Alzheimer's
disease

T. Iwatsubo
The University of Tokyo, Neuropathology, Tokyo, Japan

Extracellular deposition of Abeta is crucial to the pathogenesis of
Alzheimer’s disease (AD), in which the critical role of the seeding
capacity of aggregated forms of Abeta has been implicated. Intracere-
bral injection of brain-derived Abeta fractions can exogenously induce
Abeta deposition in APP transgenic (tg) mice, although the molecular
characteristics of the seedAbeta species remains elusive.We separated
the soluble fractions from the brains of APP tg mice by size-exclusion
chromatography, and injected the Abeta-positive peaks into the
hippocampus of APP tg mice. Tris-soluble Abeta from the brains of
APP tgmicewere separated into three peaks of ~200–300 kDa, ~50–60
kDa and ~10–20 kDa. Intrahippocampal injection of the ~200-300 kDa
Abeta fraction specifically induced a unique pattern of Abeta
deposition in the hippocampus, which represents the seed Abeta
species causing the propagation of Abeta pathology, possibly through
conformational changes, which may be one of the potential targets of
disease-modifying therapies (DMT) against AD.

A number of DMTs are currently being tested in clinical trials, some of
which met the clinical endpoints in early-phase trials whereas others,
especially those conducted in dementia stages, have failed, underscoring
the needs for early intervention and biomarkers. To establish imaging
and fluid biomarkers that surrogate the clinical and pathophysiological
progression of AD, longitudinal observational studies as represented by
AD Neuroimaging Initiative (ADNI) in US, as well as the Japanese ADNI,
has been conducted, which contributed greatly towards the goal of very
early treatment at theprodromal andpreclinical AD stages bydelineating
the early natural course of AD. It has been demonstrated that the clinical
and biomarker profiles of prodromal AD in J-ADNI were remarkably
similar to those in North American ADNI, supporting the harmonization
of global clinical trials. Furthermore, secondary prevention trials in
preclinical AD, i.e., anti-abeta therapies in asymptomatic, amyloid
positive elderly individuals (the A4 study), aswell as projects to establish
trial ready cohorts of preclinical and prodromal AD, are being conducted
in US, Europe, Australia and Japan. These clinical activities will pave the
way toward the development of very early treatment of AD.

doi:10.1016/j.jns.2019.10.047
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The molecular origins of Alzheimer’s disease: When does it start
and what strategies for primary prevention?

C. Masters
The Florey Institute, The University of Melbourne, Melbourne, Australia

The etiology of Alzheimer’s disease (AD) is best understood through
the deposition of Aβ-amyloid (Aβ). There are twobasic forms of AD. The
common (N95%) form is sporadic, and is caused by the failure to clear
Aβ (mean age at onset 80 years). The rare (b5%) autosomal dominant
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familial form is caused by the over-production of Aβ42, also on a
background of failure to clear (mean age at onset 45 years). In both
forms, the kinetics of Aβ accumulation are similar, taking about 30
years to accumulate a total of approximately 7mg of Aβ. Thus we
estimate that sporadic AD starts about the age of 50 years and the
autosomal dominant form starts about 15 years of age. The advent of
validated biomarkers (PET/CSF Aβ and tau) now provides us with
unprecedented opportunities for preclinical diagnosis, enabling the
development of primary and secondary prevention strategies.
Predictive algorithms utilizing age, biomarkers, polygenic and vascu-
lar risk scores are now being developed from longitudinal cohort
studies to estimate times of onset and rates of cognitive decline.
Applications of biomarker screens (blood, CSF, PET) to subjects who
are about to cross the lower cutpoint threshold will define a
population who may be suitable for primary prevention clinical trials.

Therapeutic targeting the Aβ pathway remains the principal strategy
for delaying onset of AD. There are many molecular targets in this
pathway, and no single one is likely to prove efficacious on its own.
Therefore, a combinationof strategies needs to bedeveloped andapplied.

doi:10.1016/j.jns.2019.10.048
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Vascular contributions to dementia

N. Qadi
King Faisal Specialist Hospital & Research Center, Neuroscience, Riyadh,
Saudi Arabia

The significance of vascular contributions to cognitive impair-
ment and dementia has been a priority for scientists and researchers
worldwide. Decades of data, including landmark studies have
provided insight into potential links of vascular factors to dementia,
such as Alzheimer’s disease (AD). The deleterious effect of vascular
pathologies combined with AD pathology leads to increased
likelihood of dementia; this is true for both large infarcts (commonly
manifested as stroke) and micro infarcts in individuals with similar
levels of AD neuropathology.

The changes in the nosology of vascular cognitive impairment
and vascular dementia over the past 25 years have reflected new
knowledge and progress, but have made harmonized research in the
area difficult. Progress in the specialty has been difficult because of
uncertainties over disease classification and diagnostic criteria,
controversy over the exact nature of the relation between cerebro-
vascular pathology and cognitive impairment, and the paucity of
identifiable tractable treatment targets.

doi:10.1016/j.jns.2019.10.049
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World-wide fingers network: A global approach to risk reduction
and prevention of dementia

M. Kivipeltoabc On behalf of the WW-FINGERS initiative

aKarolinska Institutet, Department of NVS, Division of Clinical Geriatrics
& Theme Aging, Karolinska University Hospital, Stockholm, Sweden
bUniversity of Eastern Finland, Department of Neurology, Kuopio,
Finland
cImperial College London, 70211, UK

Preventing or delaying cognitive decline and dementia onset has
become the main aim of the latest generation of clinical trials.
Given the multifactorial etiology of dementia and late-onset
Alzheimer’s disease (AD), multidomain interventions targeting
several risk factors and disease mechanisms simultaneously may
be most likely to accomplish this goal. Successful preventive
strategies should be cost-effective, accessible, feasible, and sustain-
able for populations with different geographical, economic and
cultural settings.

The Finnish Geriatric Intervention Study to Prevent Cognitive
Impairment and Disability (FINGER) has shown that a multidomain
lifestyle-based intervention, combining nutritional advice, exercise,
cognitive training and cardiovascular risk monitoring, can benefit
cognition in older adults at increased risk of dementia. The FINGER
trial has brought a paradigm shift, supporting the role of dementia
prevention in older adults. Through the World-Wide FINGERS
network, the FINGER intervention model is currently being adapted
and tested in over 20 countries across all continents.

WW-FINGERS is the first global network of lifestyle-based
prevention trials for cognitive health and dementia, aiming to
identify globally implementable and effective preventive strategies.

doi:10.1016/j.jns.2019.10.050
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Retinal imaging for dementia

C. Chena, C. Cheungb
aNational University of Singapore, Pharmacology, Singapore, Singapore
bChinese University of Hong Kong, Ophthalmology, Hong Kong, Hong
Kong Special Administrative Region

Identifying early biomarkers of Alzheimer’s Disease (AD), the
most common form of dementia, will accelerate the understanding
of AD, and early diagnosis will facilitate screening and aid in the
development of new therapies.

Retinal imaging, including retinal photography, spectral-domain
optical coherence tomography (OCT) , offers a novel non-invasive
means of assessing neuronal and vascular structures in the retina and
their associations with cognitive function, brain imaging and risk of
dementia.

Furthermore, the development of computational techniques, such
as artificial intelligence deep learning systems, potentially makes
screening for AD using retinal imaging more accessible, cost-effective
and practical, whether this screening is population-based, opportu-
nistic in eye clinics or targeting at-risk individuals in memory clinics.

doi:10.1016/j.jns.2019.10.051
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Evolving diagnostic criteria

A. Thompson
University College London, Faculty of Brain Sciences, London, United
Kingdom

Over the last half century, diagnostic criteria for multiple sclerosis
(MS) have evolved. The prime focus of these criteria (Schumacher,
Poser etc.) has been to increase certainty of diagnosis with improved
sensitivity and specificity, thereby also reducing the frequency of
mis-diagnosis. While fundamentally based on clinical history and
diagnosis, in the last 20 years, with the introduction of the McDonald
criteria, now in their fourth iteration, the use of magnetic resonance
imaging (MRI) has become increasingly prominent in providing
evidence for dissemination in time and space – and, importantly, for
excluding other conditions. With each iteration, the criteria have
become more accessible while at the same time resulting in earlier
diagnosis which is critical given the opportunity and established
benefit of early treatment.

The McDonald criteria are only directly relevant to those
presenting with a clinically isolated syndrome (CIS) i.e. presenting
with visual, brain stem or spinal cord symptoms that are typically
seen in MS. The most recent criteria (Thompson et al. Lancet
Neurology 2108; 17: 162 - 173) have acknowledged the independent
contribution made by the presence of oligoclonal bands in establish-
ing the diagnosis. Currently the application of these criteria to
diverse cohorts across the globe and to those of young age of onset, is
being assessed. A greater challenge will be determining how best to
establish the diagnosis of those that don’t present with a typical CIS.

Future research should focus on incorporating optic nerve
involvement, and the incorporation of advanced neuroimaging,
neurophysiological and body fluid markers.

doi:10.1016/j.jns.2019.10.052
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Progress in progressive MS

W.M. Carroll

Remarkably, progressive MS has stood the test of time and is still
with us. This is despite longstanding difficulties with the diagnosis of
progressive MS, the onset of progressive MS in patients with initial
relapse onset disease, the translation of conceptual progressive MS to
the individual patient and importantly a secure understanding of the
processes underlying progression. Nevertheless, despite these diffi-
culties there is appreciable progress in all these areas which will be
highlighted to illustrate the changes that are under way. Firstly, a
diagnosis of primary progressive MS depends on the absence of a
recognised relapse. Fortunately, we now have one highly effective
anti-inflammatory medication approved for primary progressive MS.
This, in certain circumstances, negates the requirement to delay using
anti-inflammatory medication until a relapse or the MRI equivalent
occurs. Secondly, many cases of secondary progressive MS have

identifiable inflammation and anti-inflammatory medication can
improve disability as well as protect relatively spared areas of the
CNS such as pathways to the upper limbs and cognition. As a
consequence of these changes there is evolving evidence that the
effects of secondary progressive MS can be curtailed, if not prevented,
by the early use of effective anti-inflammatory medication. Thirdly,
there is increasing evidence that the use of progressive worsening of
the EDSS in progressive MS treatment trials was likely responsible for
the confounding negative outcomes. There is now increasing realisa-
tion that advancing lower limb long tract signs more realistically
represents degeneration consequent upon past cumulative inflamma-
tory injury at least in part. Fourthly, researchers are now dissecting
identifiable pathways that activate the innate immune system and
searching to repurpose drugs tomodify such activation. The imminent
availability of disease activity sensitive fluid biomarkers combined
with advances in MRI use in enriched specific patient populations
presents the possibility of both positive proof of concept trials to
understand the pathogenesis of progression and of therapies targeted
to identified pathogenesis rather than to disease phenotypes.

doi:10.1016/j.jns.2019.10.053
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Guillain-Barre syndrome and the Zika epidemic in Latin America:
Lessons learn and the current situation

C.A. Pardo-Villamizara, B. Parrab, L. Osorioc, A.F. Zea-Verad, J.A.
JImenez-Arangoe, R. Lopeze, G. Gonzalez-Manriquef, J. Angaritag, J.
Lizarazoh, J. Vargasi
aJohns Hopkins University School of Medicine, Neurology, Baltimore,
USA
bUniversidad del Valle, Microbiology, Cali, Colombia
cUniversidad del Valle, Epidemiology, Cali, Colombia
dUniversidad del Valle, Neurology, Cali, Colombia
eUniversidad de Antioquia, Neurology, Medellin, Colombia
fUniversidad Surcolombiana, Neurology, Neiva, Colombia
gClinica Medilaser, Neurology, Neiva, Colombia
hHospital Universitario Erasmo Meoz, Neurology, Cucuta, Colombia
iClinica La Misericordia Internacional, Neurology, Barranquilla,
Colombia

Background
Starting in 2014, infection by Zika virus (ZIKV) caused a major

epidemic in the Americas. Between 2015 and 2016, an increase in the
number of Guillain-Barré syndrome (GBS) cases and other central
nervous system complications was observed during the outbreak of
ZIKV. Although the epidemic phase of the ZIKV infection was over by
the summer of 2016, cases of GBS and other acute neuro-
inflammatory disorder continued. The Neurovirus Emerging in the
Americas Study (NEAS) was established as a prospective study
focused acute neurological problems and their potential association
with arboviral infections such as ZIKV, dengue and chikungunya in
Colombia. This is an observational study to evaluate the clinical,
immune and virological features of GBS in the aftermath of the Zika
epidemic in Colombia.

Design and methods
Clinical and immmuno-virological features were studied in an

observational study of 198 patients with GBS evaluated from January
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2016 to December 2018, at twelve university-based hospitals in
Colombia as part of the NEAS project.

Results
Of 219 patients, 123 (56%) were diagnosed during the epidemic

phase (January-July 2016) and 96 (44%) cases during the post-
epidemic period (August 2016-June 2018). Overall analysis showed
male predominance (68%) and average age of 49 (±17) years. Fever,
non-purulent conjunctivitis and exanthema preceding neurological
symptoms were more commonly reported in GBS during the ZIKV-
epidemic phase (pb0.05). Neurological symptoms were similarly
distributed in both groups, except for paresthesia and facial palsy,
which were more frequently found in the GBS ZIKV-epidemic group
(pb0.05). The acute inflammatory demyelinating polyneuropathy
(AIDP) was the most frequent variant of GBS presented during the
ZIKV-epidemic phase (70%). Immunological studies in ZIKV-associ-
ated GBS cases showed marked immunoreactivity against dengue
epitopes and evidence of secondary flaviviral infection. Virological
studies in the post-epidemic GBS cases showed negative RT-PCR for
ZIKV and other arbovirus such as Chikungunya and dengue. Positive
anti-flavivirus IgG are detected in post-epidemic GBS cases although
the prevalence of such antibodies is also high in control subjects.

Conclusion
ZIKV-GBS presented a characteristic preceding clinical profile of

fever, exanthema and high frequency of facial paralysis as compared
with post-epidemic GBS cases. Despite ZIKV has almost disappeared,
cases of GBS continue to present in several areas of Colombia,
possibly associated with other triggering factors which may include
C. jejuni and other infectious etiologies.

This work was partially funded by the European Union’s Horizon
2020 Research and Innovation Programme under Grant Agreement
no. 734584 and by the Bart McLean Fund for Neuroimmunology
Research.

NEAS members and coauthor of the present study also include:
Paula Barreras, Laura Muñoz, David Cornblath (Johns Hopkins
University School of Medicine); Martha Moyano, Jaime Quintero,
Christian Rojas, Gustavo Ramos, Susana Dominguez, Julie A. Ben-
avidez, Emilio Herrera, Luis E. Quintero.

doi:10.1016/j.jns.2019.10.054
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Neurologic consequences of arbovirus infections: New challenges

M. Medina, M. Medina-Moontoya
National Autonomous University of Honduras, Faculty of Medical
Sciences, Tegucigalpa, Honduras

Arbovirus includes several families of viruses that are spread by
arthropod vectors, most commonly mosquitoes, ticks, and sand flies.
The families of viruses included in the arbovirus group are
Flaviviridae, Togaviridae, Bunyaviridae, and Reoviridae. These large
families of viruses have a common feature, an RNA genome that
allows these viruses to rapidly adapt to ever-changing host and
environmental conditions. The arbovirus infections are associated
with a wide spectrum of neurologic manifestations, we review
mainly dengue, chikungunya and Zika infections that have rapidly
expanded their geographic distribution.

Dengue is the most widespread arboviral disease, with an
estimated 70–140 million cases occurring annually. Neurological
dengue is classified as a form of Severe Dengue. Neurologic
involvement occurs in 4%–5% of confirmed dengue cases (Puccioni-
Sohler et al., 2009). The main neurologic manifestations are:
encephalitis, meningitis, myelitis and Guillain Barre syndrome.

Associated neurologic clinical manifestations of chikungunya
virus include: meningoencephalitis, seizures, Guillain-Barre syn-
drome, myelopathy, encephalomyeloradiculitis and neuropathies
(Samra et al., 2017)

On February 1st, 2016 the World Health Organization (WHO)
declared Zika virus infection an international public health emer-
gency due to 2015 reports from Brazil of cluster of microcephaly
cases and other neurological disorders , following a cluster of Guillain
Barre Syndrome cases in French Polynesia in 2014 (Miranda-Filho
Dde et al., 2016; Cao-Lormeau et al., 2016).

The Zika virus (ZIKV) infection represents a major global health
problem. By 2017 the WHO estimated that nearly 100 million people,
and more than 1 million pregnant women in the Americas, were
infected, suggesting that tens of thousands of children may have had
the congenital ZIKV syndrome (Aragao et al., 2017; Lebov et al.,
2019).

The ZIKV infection mainly the Asian lineage, has a neurotropism
with a wide spectrum of neurologic consequences and represent
neuropathological agent with several neurological complications.
The neurologic spectrum of Zika virus (ZIKV) infection includes: 1)
Congenital Zika Syndrome by affecting the neural stem cells of the
human fetal brain (Mlakar et al., 2016); 2) Guillain-Barré Syndrome
by an autoimmune response against peripheral myelin and/or axonal
components or probable direct inflammatory reaction (Cao-Lormeau
et al., 2016); 3) Sensory neuropathy by infecting directly the
peripheral neurons and causing substantial cell death and pathogenic
transcriptional dysregulation (Oh et al., 2017; Medina et al., 2016);
4) Encephalitis/meningoencephalitis and myelitis by a direct viral
inflammatory process on the central nervous system; 5) Acute
Disseminated Encephalomyelitis and optic neuropathy; 6) Seizures
and Epilepsy; 7) Childhood arterial ischemic stroke by probable
inflammatory reaction and endothelial injury.

The Zika, Dengue and Chikungunya arbovirus infections and its
neurologic consequences represent a major global health problem
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The role of pregnancy in long term prognosis

M. Tintore
Centre d’Esclerosi Múltiple de Catalunya Cemcat, Department of
Neurology/Neuroimmunology- Hospital Universitari Vall d’Hebron,
Universitat Autònoma de Barcelona, Barcelona, Spain

Women are at higher risk of developing MS than are men, but the
reasons for this are unclear. Moreover the role of menarche,
pregnancy and breastfeeding in long-term prognosis remains
controversial. Regarding hormonal factors, previous studies demon-
strated that MS females exhibited younger age at menarche
compared to healthy controls, and an earlier menarche was
associated with a younger age of clinically isolated syndrome (CIS).
The short term effect of pregnancy has been previously studied,
results demonstrate that relapse risk decreases during pregnancy,
but increases during the postpartum due to hormonal changes
occurring during these periods. However, the role of menarche,
pregnancy and breastfeeding in the long-term prognosis of MS
remains controversial. This talk will review the effects of pregnan-
cies, breastfeeding, and age at menarche on the risk of developing
multiple sclerosis (MS) and long-term disability accumulation,
taking into account the interaction of other known confounding
factors, such as age, burden of disease and treatment.

doi:10.1016/j.jns.2019.10.056
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Pregnancy in the new treatment era

K. Hellwig
St. Josef Hospital- Ruhr University, Neurology, Bochum, Germany

This presentation will cover the most important updated
management strategies in planning a pregnancy when having
multiple sclerosis. Nowadays there are reliable data about the course
of the disease during and after pregnancy and patients with MS
should not be disadvised to plan a family in general. While the
relapse rate is decreasing during pregnancy it is increasing after
birth. Newer data suggest that the relapse rate is also increasing after
unsuccessful (not pregnant) artificial reproductive techniques (ART).
Specific questions in diverse situations during the reproductive life

arise, especially in the era of expanding therapeutic possibilities. I
will provide updated safety information on all available immuno-
modulatory drugs and pregnancy exposure.

doi:10.1016/j.jns.2019.10.057
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Paediatric multiple sclerosis

R. Alroughani
Amiri & Ibn SIna Hospitals, Neurology, Kuwait, Kuwait

The prevalence and incidence rates of pediatric MS are increasing
globally. The revised International Pediatric MS group diagnostic
criteria improved the accuracy of diagnosis. Identification of red flags
and mimickers (e.g. acute disseminated encephalomyelitis and
neuromyelitis optica) are vital before establishing a definitive
diagnosis. Possible etiologies including both environmental and
genetic risk factors are highlighted.

Pediatric MS patients tend to have an active inflammatory disease
course with a tendency to have infratentorial presentations at onset
along with high-annualized relapse rates in the first two years. Due
to efficient repair mechanisms at early life, pediatric MS patients
tend to have longer time to reach progressive milestones despite
reaching it at earlier age when compared to adults.

Most of the therapies in pediatric cohorts were based on clinical
trials conducted in adults. Several randomized clinical trials assessing
the efficacy and safety of disease-modifying therapies are ongoing in
pediatric MS patients and the first DMT for pediatric patient was
approved recently. Preliminary results indicated that the efficacy of
recent DMTs is better than what shown in adults given the highly
active disease in pediatrics.

doi:10.1016/j.jns.2019.10.058
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Challenges in management of CNS tuberculosis

C. Meshram
Brain and Mind Institute, Neurology, Nagpur, India

CNS Tuberculosis is the most deadly infection with high
morbidity and mortality. Challenges are at level of establishing
diagnosis as well as treatment. Diagnosis is mainly clinical and is
based on clinical history, CSF examination, microbiological tests,
Neuroradiology findings and evidence of tuberculosis elsewhere in
the body. Clinical manifestations are variable with subacute or
chronic presentation of headache, fever, vomiting, cranial nerve
palsies, seizures and focal deficits. CSF usually shows high proteins,
low sugar and increased cells mainly lymphocytes. Unusual CSF
findings with mild increase in protein ,few cells and sometimes
polymorphonuclear response in early stage are also observed.
Finding of AFB in CSF is confirmatory but the yield is low as CNS
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Tuberculosis is a paucibacillary disease. CSF geneXpert Ultra has
much higher sensitivity than GeneXpert, but this new facility is not
available in most centers. CSF culture is gold standard, however it
takes long time. Neuroimaging reveals basal exudates, tubeculoma,
infarcts and hydrocephalus.

There are no controlled trials for the treatment regimen or
duration of treatment. Standard protocol is to start on 4 antituber-
culous drugs with steroids. Intracerebral tuberculoma may require
longer duration of treatment up to 2 years and still in some patients
the lesions may not resolve. Hydrocephalus, infarcts and Hyp-
onatremia are important complications. In high endemic areas,
treatment can be started empirically. Associated comorbid infections
like HIV is seen is less than 10 % cases. After initial improvement,
some patients show paradoxical response with deterioration clini-
cally and radiologically. Treatment failure and drug resistance is
another issue. Early diagnosis and initiation of treatment is the key
for cure and prevention of complications.

doi:10.1016/j.jns.2019.10.059
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Parainfectious neuropathies

J. England
LSUHSC School of Medicine, Neurology, New Orleans, USA

Many infectious agents are associated with peripheral neuropa-
thy of one variety or another. The mechanisms by which infectious
agents can cause neuropathies are complex, heterogeneous and
agent-specific. For purposes of classification and simplicity, the
pathophysiology of such neuropathies is generally divided into
postinfectious and parainfectious categories. Postinfectious neurop-
athies are generally thought to be caused by autoimmune reactions
to the infectious agent, which cross-react with neural antigens of
Schwann cells/myelin or axons in peripheral nerve. An example of
postinfectious polyneuropathy is typical Guillain=Barre syndrome
(GBS) following infection with Epstein -Barr virus, Mycoplasma
pneumoniae or Campylobacter jejuni. In such cases, the poly-
neuropathy develops usually several weeks after the infection. On
the other hand, parainfectious neuropathies usually develop during
an acute infection or shortly (within a few days) after the acute
infection. Parainfectious neuropathies most likely develop as a direct
consequence of the infection, or as an unusual hyperimmune
response. Infectious agents which are thought to cause neuropathies
by a parainfectious mechanism include Borrelia species which cause
neuroborreliosis, Brucella species which cause brucellosis, Clostridium
botulinum which causes botulism, and West Nile virus, which can
cause a poliomyelitis-like disease.

Most recently. Infection with Zika virus has been associated with
the development of GBS. Many of these GBS cases may very well be
secondary to a postinfectious autoimmune-driven pathophysiology;
however, several well-documented cases of polyneuropathy have
developed within just a few days (median of 6 days) of Zika infection
and may represent a novel parainfectious neuropathy. In addition,
several cases of acute sensory polyneuropathy and acute transient
sensorimotor polyneuropathy have developed during acute Zika
virus infection. Such cases suggest that Zika virus may directly infect
nerve or cause a direct toxic injury to nerve, which is different than
the traditional autoimmune pathogenesis. The fact that Zika virus
can directly infect neural progenitor cells and dorsal root ganglion

cells supports the hypothesis that Zika virus may directly infect
peripheral nerves and cause non-traditional mechanisms of injury.

doi:10.1016/j.jns.2019.10.060
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Neurocysticercosis and epilepsy: Diagnosis, treatment and
prevention

M. Medina
Faculty of Medical Sciences, National Autonomous University of
Honduras, Honduras

Neglected tropical diseases are a diverse group of diseases with
distinct characteristics that thrive mainly among the poorest
populations, and Taeniasis/Cysticercosis complex is one of them.
The most common manifestation of cysticercosis is the Central
Nervous System involvement named Neurocysticercosis.

Neurocysticercosis (NCC) is the main cause of acute symptomatic
seizures and epilepsy in developing countries. In endemic regions
NCC accounts for approximately 30% of cases of epilepsy in children
and adults (Garcia et. al, 1993; Medina et al., 2005). NCC is strongly
associated with a 2 to 3-fold higher risk of seizures and epilepsy
(Ndimubanzi et al., 2010).

Epileptogenesis in NCC is associated with calcified lesions,
perilesional edema, cerebral localization (frontal and temporal lobe),
genetic factors and probable double lesion among other factors (Nash
et al., 2004). In 1991 we reported a reduction of seizure frequency
after anticysticercal treatment with albendazole and praziquantel
(Medina et al., 1991; Medina et al, 1993), that was later confirmed by
others ( Vasquez & Sotelo 1992; Garcia et al. 2003).

Fifty-three percent of patients with epilepsy due to NCC can remit in a
long-term follow-up. Most patients with persisting seizures had calcified
NCC. Status epilepticus and non-compliance of the antiseizure treatment
could be considered a prognostic factor for chronicity and mortality.

The frequency of epilepsy associated to NCC can be reduced by
community intervention (Medina et al., 2011. Garcia et al., 2016).

References
Garcia HH, Gilman R, Martinez M, et al. Cysticercosis as a major cause
of epilepsy in Peru. The Cysticercosis Working Group in Peru (CWG).
Lancet. 1993 Jan 23;341(8839):197-200.
Garcia HH, Gonzalez AE, Tsang VC, et al. Elimination of Taenia solium
Transmission in Northern Peru. N Engl J Med. 2016 Jun 16;374
(24):2335-44.
Garcia HH, Pretell EJ, Gilman RH, et al. A trial of antiparasitic
treatment to reduce the rate of seizures due to cerebral cysticercosis.
N Engl J Med. 2004 Jan 15;350(3):249-58.
Medina MT, Córdova S, Genton P, et al. Prognosis of epilepsy in
neurocysticercosis: the effect of anticysticercal treatment. Epilepsia.
1991;32(1):110-111.
Medina MT, Genton P, Montoya MC, Córdova S, Dravet C, Sotelo J.
Effect of anticysticercal treatment on the prognosis of epilepsy in
neurocysticercosis: a pilot trial. Epilepsia. 1993 Nov-Dec;34(6):1024-7.
Medina MT, Aguilar-Estrada RL, Alvarez A, et al. Reduction in rate of
epilepsy from neurocysticercosis by community interventions: the
Salamá, Honduras study. Epilepsia. 2011 Jun;52(6):1177-85.
Medina MT, Durón RM, Martínez L, et al. Prevalence, incidence, and
etiology of epilepsies in rural Honduras: the Salamá Study. Epilepsia.
2005 Jan;46(1):124-31.

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx22

http://dx.doi.org/10.1016/j.jns.2019.10.059
http://dx.doi.org/10.1016/j.jns.2019.10.060


Nash TE, Del Brutto OH, Butman JA, et al . Calcific neurocysticercosis
and epileptogenesis. Neurology. 2004 Jun 8;62(11):1934-8.

doi:10.1016/j.jns.2019.10.061

240

MT5C: MS and demyelinating disorder

Modifiable environmental factors – Role and impact of (including
evidence for intervention)

L. Negrotto
FLENI, Neuroimmunology, Buenos Aires, Argentina

It is now generally accepted that multiple sclerosis (MS) is a
multifactorial disease occurring in genetically susceptible individuals
upon exposure to environmental factors. The importance of envi-
ronmental factors in MS is supported by discordance in monozygotic
twins, geographical distribution of MS prevalence, migration studies,
increase in MS incidence and changes of gender ratio over time,
among others. Robust evidence supports the role of EBV, smoking,
UV radiation/vitamin D and obesity during adolescence as environ-
mental factors. Some evidence also suggests the involvement of
other factors such as night shift work, organic solvents, concussions,
salt intake, melatonin, parasites, coffee and alcohol consumption as
well as dysbiosis of the gut microbiome.

Environmental factors play a role not only in the susceptibility to
develop MS but also in disease activity and disability progression.
Furthermore, it has been shown that environmental factors interact
among one another and with genetic factors. Whether there is a
critical time period during which exposure to these factors is most
important is still not fully understood. However, modifying these
factors once MS is established might still have an impact in the
disease course, as is the case of smoking cessation. Overall, this
suggests that interventions directed towards modifying environ-
mental and lifestyle factors could prevent some MS cases and
improve the prognosis in MS patients. However, our understanding
of the underlying pathogenic mechanisms of these factors and the
impact of their modification is still limited. Future research to
identify other environmental factors and to investigate the impact of
intervention over known environmental factors is necessary.

doi:10.1016/j.jns.2019.10.062
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Comorbidities – Impact on disease evolution, progression and
treatment response

H. Tremlett
University of British Columbia, Medicine Neurology, Vancouver, Canada

Comorbidities are common in MS and can represent a significant
health burden. Comorbidities are of particular relevance today given
that life expectancy has increased in the MS population, and

comorbidity burden is known to increase with age. Emerging
evidence is suggesting that the presence of specific comorbidities in
MS may alter risk of subsequent disease activity, including altering
the risk of future relapses and disability progression. While these
observations appear independent of any disease modifying drug
(DMD) exposure, the use of these drugs in the context of
comorbidities warrants consideration. Individuals treated with a
DMD in the ‘real-world’ clinical setting can be demographically and
clinically different from those enrolled and treated within the highly
controlled environment of a clinical trial. Therefore, understanding
the relationships between comorbidities and the DMDs for MS in the
‘real-world’ clinical setting are of particular importance. Studies are
suggesting that the presence of specific comorbidities may alter
access to DMD treatments for MS. Pre-existing comorbidity may also
influence DMD adherence, persistence, tolerability, and possibly
effectiveness. Once a DMD is initiated, the potential to trigger
the development of new comorbid conditions may further increase
the comorbidity burden in the general MS population. During the
presentation I will give some examples, specifically from observa-
tional studies designed to examine the relationship between
comorbidities and disease outcomes in MS as well as the comorbidity
burden related to DMD use, and potential adverse outcomes such as
cancer, infections, stroke and cardiovascular risk in the general MS
population treated in clinical practice.

doi:10.1016/j.jns.2019.10.063
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The role of vitamin D and MS in the Middle East

B. Yamout
American University of Beirut Medical Center, Department of Neurol-
ogy- Nehme and Therese Tohme Multiple Sclerosis Center, Beirut,
Lebanon

The role of Vit D inMShas been a hot topic in the literature formore
than a decade. Approximately 820 papers were published on MS and
Vit D in the last five decades, 800 of which have appeared in the last 15
years. Vitamin D has been shown to improve clinical outcomes in the
EAE animal model as well as increase serum Th1 and T-reg cells.

In a recent study assessing serum 25(OH)D levels in the Lebanese
population, 44–60% of 9147 subjects tested had Vit D deficiency
defined as level b20ng/ml.

Longitudinal studies based on large national registries and
databases showed that low Vit D serum levels were associated with
a higher risk of developing MS later in life. This conclusion was
further supported by Mendelian randomization studies showing an
association between certain gene polymorphisms associated with
serum Vit D levels and the risk of developing MS. In addition both
low maternal and neonatal serum Vit D levels were shown to
increase the risk of developing MS later in life.

Multiple studies assessed the effect of Vit D serum levels on
disease activity in MS patients. Data derived from the BENEFIT and
BEYOND trials and the EPIC study showed an inverse correlation
between Vit D serum levels and accumulation of new or enhancing
lesions on MRI. The correlation with relapse rate however, was
less robust. Two double blind randomized controlled trials involving
129 and 229 patients respectively assessed the effect of Vit D
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supplementation on disease activity in MS patients on Interferon-
Beta. Both studies showed a statistically significant decrease in new
MRI lesions in patients on Vit D compared to placebo but no effect on
relapse rate or NEDA. Methodological issues such as small sample
size and short duration of follow-up might have affected the clinical
outcomes. Larger randomized controlled trials of Vit D supplemen-
tation are currently recruiting and will hopefully shed more light on
the role of Vit D as a modulator of disease activity in MS.

doi:10.1016/j.jns.2019.10.064
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Burden of cognitive disorders in Subsaharan Africa

A. Ogunniyi
University of Ibadan- Nigeria, Medicine, Ibadan, Nigeria

Cognitive disorders are a group ofmedical conditions characterized
by impairment in the mental process of acquiring knowledge, its
comprehension and reaction to the environment. Cognitive disorders
are a spectrum ranging frommild impairment in one ormore cognitive
domains (mild cognitive impairment) to circumstances when coping
with daily activities is impaired and the person requires supervision
(dementia). These disorders occur throughout the lifespan andmay be
acute or chronic. The important causes in sub-Saharan Africa (SSA)
include aging (rapidly changing demographic structure), nutritional
disorders, alcohol (fetal exposure), neurodegeneration, stroke, HIV
infections, malaria, epilepsy, autism spectrumdisorders and traumatic
brain injury. Burden is either expressed in terms of disability adjusted
life years or as prevalence estimates. The prevalence of MCI varies
between 9 and 40% while dementia estimates range between 0 and
10%. Thus, the old impression that dementia is rare in SSA countries has
been challenged considering recent findings with prevalence figures
approximating those from western countries.

Attendees of this lecture will be able to understand i) the
classification of cognitive disorders, cognitive domains, the mecha-
nisms of cognitive impairment and the clinical phenotypes, ii) the
burden of MCI, dementia and other important causes of cognitive
disorders; iii) the risk factors for cognitive disorders and iv) the
approach to the management of individuals with cognitive disorders
including experience with cognitive stimulation therapy.

doi:10.1016/j.jns.2019.10.065
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Addressing needs in neurovascular diseases in Subsaharan Africa

A.G. Diopa, P.M. Ossoub
aUniversity Cheikh Anta Diop, Neurology, Dakar, Senegal
bCHU Brazzavile, Neurology, Brazzaville, Congo

Africa is characterized by a limited availability of medical
personnel / infrastructures and difficult accessibility to healthcare

services. On the other hand, non-transmissible chronic diseases are
increasingly prevalent and severe. Among them, stroke and epilepsy
are the leading causes of morbidity and mortality in African
countries. The cultural misinterpretation of those chronic diseases,
coupled with the lack of health structures/services, lead to long delay
before a patient can have access to advanced health care. Addition-
ally, the situation constitutes a severe medical, financial and
psychosocial burden for patients and their entourage. The increasing
incidence of vascular diseases among rural and urban sub-Saharan
populations can be linked to various risk factors such as rapid
socioeconomic changes, stressful lifestyles and unbalanced diets.
Stroke is the number one source of patients’ entry across all
Neurology Services of the sub-Saharan Africa Region. However, very
few of them dispose of stroke units. Delayed care of neurovascular
emergencies is also caused by the lack of qualified staff, the
mismanagement of emergency structures and weak transport
systems. Even in rare cases when a patient could reach the
emergency units on-time, neuro-Imaging and drug administration
(i.e. thrombolysis), if indicated, can rarely both be done on sight. The
objective of this brief note is to describe some of Africa’s healthcare
challenges as well as address the needs for improvement in the
treatment of neurovascular disorders across sub-Saharan Africa. In a
nutshell, the goals are to : (i) raise awareness of populations and
health policy-makers on that topic; (ii) improve means of diagnostic
and early management within stroke units - which need to be set up
in every country; (iii) train and equip more specialized human
resources for clinical neurosciences in Africa.

doi:10.1016/j.jns.2019.10.066
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Epilepsy, how to move forward in access to care in tropical areas?

P.M. Preux, F. Boumediene
Institute of Epidemiology and Tropical Neurology, UMR Inserm 1094,
Limoges, France

Between 50 and 70 million people live with epilepsy worldwide,
and 80% live in low- and middle-income countries (LMIC): has this
awareness led to improved disease management in these settings?

The minimum basis for epilepsy management are 3 determinants
that have been studied: knowledge about the disease and its
treatment, training of health workers, and availability of treatment.

The first initiatives to improve care date back to the early 1990s
and intensified during the 2000s. Despite this, the treatment gap
(proportion of people with epilepsy who do not receive adequate
treatment) remains high. The WHO and other NGO have been
experimenting with intervention strategies (acting on the 3 deter-
minants, sometimes with innovative actions), mainly in rural areas.

In Mozambique and Myanmar, the management of epilepsy has
increased from 5 to 58% and from 2 to 40% in 3 years. In Ghana, the
target population in contact with health services increased from 14.5
to 38.3% in 5 years. In Vietnam, the treatment gap increased from
58.6 to 39.2% in 3 years; in China, from 62.6% to 49.8% in 2 years; in
Cambodia from 100 to 65.1% in 1 year. These results should then be
used as arguments for public health authorities to generalise the
relevant strategies at the national level.

This review of intervention strategies has provided a synthesis
of effective intervention modalities for LMIC, where medical
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demographics, the availability of anti-epileptic drugs, and the
economic and socio-cultural contexts compose a difficult equation
to solve for the management of epilepsy.

doi:10.1016/j.jns.2019.10.067
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Why do we have to treat migraine properly? Insights into the
migraine brain

P. Pozo-Rosich
Vall d'Hebron University Hospital, Neurology, Barcelona, Spain

Background and objective
Migraine should be properly treated, it is a physician's obligation.
If not, there is structural and functional evidence of changes that

happen in the brain, as well as data which demonstrates that having
a b12 month evolution of chronification is a good predictor of clinical
response to preventive treatment.

Findings
Current data showing functional and structural changes that

occur in the migraine brain have to be further validated in
independent datasets (cohorts and scanners). In regards to func-
tional neurophysiological data the presence of changes in chronic
migraine are basically related to the presence of central sensitization
and a lack of habituation, spanning in multiple modalities including
greater amplitudes of non-noxious (i.e., SSEP and VEP) and noxious
(i.e., LEP and PREP) evoked responses. Moreover, at a neurochemical
level, there is evidence of changes that occur when migraine
becomes chronic, such an increase in levels of CGRP.

Conclusions
Data from functional and structural neuroimaging, neurophysiol-

ogy and biochemical studies have prooven that there are changes
that occur with the progression from episodic to chronic migraine,
giving evidence to treat early and appropriately prevent migraine.

doi:10.1016/j.jns.2019.10.068
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Botulinum toxin in migraine: Rationale and patient selection

J. Al-Hashel
Kuwait University, Neurology Department, Kuwait, Kuwait

Migraine is a leading cause of disability worldwide. According to
the latest Global burden of diseases, it ranks as a second cause of years
lost due to disability. At least 2% of the population suffers from chronic
migraine, a disorder that can be very disabling in terms of pain, quality
of life, missed workdays, and interruption of usual activities through-
out the month. One of the major drawbacks of the available
prophylactic treatments is adherence and the side effects profile.

In October 2010, Onabotulinumtoxin A (BOTOX®), was approved
by the US Food and Drug Administration (FDA) as a preventive
strategy for patients having headaches most days of the month,
lasting at least 4 hours per day. This approval was based upon 2
randomized, placebo-controlled trials conducted at 122 sites across
North America and Europe, the 2 trials called the PHASE III Research
Evaluating Migraine Prophylaxis Therapy (PREEMPT).

The trial design with 24-week, randomised, double-blind, pla-
cebo-controlled followed by 32-week, open-label phase:

• 155 U was administered as 31 fixed-site, fixed-dose injections. An
additional 40 U could be administered using a follow-the-pain
strategy. A significant improvement in frequency of headache days
compared with placebo (p b 0.001 at 24 weeks), this improvement
was sustained to the end of the 56-week.

The antinociceptive effect of BOTOX® is distinct from its
neuromuscular activity. The cleavage of SNAP-25 to impair synaptic
vesicle fusion and neurotransmitter release, is the same at both
sensory and motor nerve terminals.

This presentation will focus on the evidence-base which supports
the efficacy and safety of Onabotulinumtoxin A for the prophylaxis of
CM, the injection protocol used and injection tips for practitioners.

doi:10.1016/j.jns.2019.10.069
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CGRP antagonism and migraine: Where are we now?

U. Reuter
Charité Universitätsmedizin Berlin, Neurology, Berlin, Germany

CGRP has been identified as an important molecule in migraine
pathophysiology. In consequence, acute and preventive anti-mi-
graine drugs have been developed. In numerous countries, the CGRP
receptor antagonist erenumab, and the CGRP ligand binders
galcanezumab and fremanezumab have been approved and are
now available for use. These subcutaneously administered monoclo-
nal antibodies (mabs) are licensed for migraine prevention and so is
eptinezumab, the only mab that has to be infused intravenously. All
these drugs have passed a rigorous clinical trial program and showed
the reduction of monthly migraine days clearly superior to placebo in
episodic and chronic migraine. Almost all secondary outcome
measures were achieved in the trials.

Post hoc analysis in subjects, who had previously no effect with
oral preventatives revealed a strong effect in this difficult to treat
patient group. In large phase 3b trials, which studied exclusively
these patients, erenumab and fremanezumab were more effective
than placebo in the primary and several other outcome measures.

Authorities recommend the use of mabs for 3 months in order to
determine their efficacy in an individual although they have early
onset of activity in most subjects. All mabs have good tolerability and
a mild adverse event profile. Most AEs in clinical practice are related
to the injection site, while nasopharyngitis was the most frequent AE
in several trials.

Long-term data for erenumab show safety and efficacy for a
period of at least three years. Although we have more than 12.000
subjects studied in clinical Trials, we do not know how these mabs
relate to established substances in terms of efficacy. Head to head
trials are missing to date.
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Small molecule CGRP receptor antagonists for migraine prevention
(e.g. atogepant), which are used in tablet form on a daily base are
currently in phase III clinical development. For acutemigraine treatment,
ubrogepant is currently assessed by the FDA for approval. Ubrogepant
was superior to placebo in clinical trials with a mild side effect profile.

doi:10.1016/j.jns.2019.10.070
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Inflammatory myopathies

M. de Visser
Amsterdam University Medical Centre, Neurology, Amsterdam, The
Netherlands

Idiopathic inflammatory myopathies: classification, diagnosis and
treatment options

Idiopathic inflammatory myopathies (IIMS) are a heterogeneous
group of diseases including dermatomyositis (DM), overlap or nonspe-
cific myositis (OM/NSM), antisynthetase syndrome (ASS), immune-
mediated necrotizingmyopathies (IMNM) and inclusion bodymyositis
(IBM). Except for the latter disease all other IIM subtypes are treatable
and therefore anaccurate diagnosis is crucial. There is anever increasing
number ofmyositis specific antibodieswhich can support the diagnosis,
in particular of dermatomyositis. Most commonly, the diagnostic
armamentarium also includes a muscle biopsy, dermatomyositis being
the exception. Histopathologically there is an overlap between DM,
NSM and ASS with cell infiltrates mainly at perimysial sites and around
blood vessels, but there are also significant histological dissimilarities
particularly between DMand ASS. IMNM is characterized by necrosis of
muscle fibres without significant cell infiltration and in IBM cell
infiltrates occur at endomysial sites which surround and sometimes
invade normal looking muscle fibres.

IIMs, sIBM excluded, are amenable to immunosuppressive and
immunomodulation therapies. Long-term outcome and prognostic
factors vary widely. Disease related mortality rates in DM is at least
10%. In adults with DMmortality is attributed to cancer and pulmonary
complications. Because chronic immunosuppressive therapy is associ-
ated with significant side-effects, and many patients remain (partially)
refractory to treatment, novel therapeutic agents are urgently needed.

Currently, there are numerous Phase 2 and even Phase 3 trials
underway which hopefully leads to a safe and effective treatment. In
this respect we can learn from the clinical trials in rheumatoid
arthritis (RA) which dramatically changed the perspective of a newly
diagnosed RA patient.

doi:10.1016/j.jns.2019.10.071
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Genetic distal myopathies

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

Distal myopathies are a group of rare muscle disorders that are
characterized by selective weakness of the distal muscles of the
lower and/or upper limbs at disease onset. Predominant muscle
weakness can affect distal lower legs, including calf muscles and/or
foot dorsiflexors, and/or distal upper limb muscles. In a later stage of
the disease sometimes proximal muscles are also involved. Age of
onset varies from early-childhood to late-adulthood. Creatine kinase
in serum can range from normal to highly elevated. Electromyogra-
phy usually reveals a myogenic pattern often associated with
spontaneous activity. Histopathological changes on muscle biopsy
can vary from nonspecific myopathic changes to the presence of
rimmed vacuoles or central nuclei to myofibrillar pathology. Muscle
MRI can be a useful tool in the differential diagnosis of distal
myopathies. The majority of distal myopathies have a genetic
etiology. The underlying molecular defect in distal myopathies is
heterogeneous and the number of causative genes and novel
mutations in known genes are constantly increasing due to the
application of recent next-generation sequencing techniques such as
(whole) exome sequencing. In addition, there is a considerable
overlap with neurogenic disorders, since it has been demonstrated
that distal myopathies can result from defective proteins encoded by
genes causative of neurogenic disorders. Moreover, also acquired
neuromuscular disorders and myopathies can present with distal
weakness. In this presentation, I will provide an overview on the
clinical, histopathological, muscle imaging and molecular aspects of
distal myopathies, as well as their differential diagnoses, focusing on
the most recent developments in the field.

doi:10.1016/j.jns.2019.10.072
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Reversible cerebral vasoconstriction syndrome

A. Ducros
Montpellier University Hospital, Neurology, Montpellier, France

Reversible cerebral vasoconstriction syndrome (RCVS) associates
severe headache, mostly recurrent thunderclap headaches, and
segmental constriction of cerebral arteries that resolves within three
months. More than half the cases occur after exposure to adrenergic
or serotoninergic substances or postpartum. RCVS is attributed to a
transient disturbance in the control of cerebral vascular tone, with a
global favorable outcome. However, cerebral edema, intracranial
hemorrhage or cerebral infarction may occur from onset or after a
phase of isolated headache. Early management may help to avoid
such complications. Diagnosis may be difficult when initial angiog-
raphy is normal, which occurs in 20–30% of cases because
vasoconstriction scores peak 2 to 3 weeks after clinical onset. The
clinical context (female sex, past history of migraine) and the
characteristics of headache (thunderclap) combined with brain MRI
features enable to distinguish RCVS from primary angeitis of the
central nervous system. Management of patients with RCVS is based
on removal of any vasoactive substances, rest, and blood-pressure
monitoring. Calcium channel blockers seem to reduce headaches, but
do not completely prevent stroke. Corticosteroids should be avoided.
The long-term risk of recurrence is low.

doi:10.1016/j.jns.2019.10.073
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Spontaneous intracranial hypotension

S.J. Wang
Taipei Veterans General Hospital, Neurological Institute, Taipei, Taiwan, ROC

Spontaneous intracranial hypotension (SIH) is caused by spinal CSF
leakage and characterized by orthostatic headaches. MRI with contrast
of brain shows typical diffuse pachymeningeal enhancement, pituitary
enlargement, engorged dural sinus and brain descent. Recently, several
new brain MRI signs had been described, such as closure of midbrain-
pons angle. The demonstration of CSF leaks in patients with SIH, the
generally assumed locations of dural defects, could provide important
information for diagnosis and guide therapeutic interventions. These
leaks can usually be localized with computed tomographic
myelography (CTM), or in recent years, non-invasive heavily-T2
weighted MR myelography. The conservative management of SIH
includes bed rest, hydration and caffeine. Invasive treatment includes
epidural blood patching, placement of fibrin sealant and surgical repair.
Our study showed blood volume, brain and spinalMRI signs can be used
to predict the outcome of the 1st epidural blood patching in patients
with SIH. Recently, we published the mechanisms of neuroimaging
findings in SIH, including cerebral vein dilation and brain sagging.

doi:10.1016/j.jns.2019.10.074
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Idiopathic intracranial hypertension

S. Aidi
Mohamed V University, Neurology, Rabat, Morocco

Idiopathic intracranial hypertension (IIH), also known as primary
pseuotumor cerebri, is a syndromeof elevated intracranial pressure (ICP)
of unidentified etiology, that predominantly affects young obesewomen.

The diagnostic criteria are based on the revised Dandy criteria,
and requires the presence of elevated opening pressure on lumbar
puncture, presence of papilledema and normal neurological exami-
nation, neuroimaging, and CSF composition.

Symptoms commonly included headaches, visual loss, impaired
visual fields, diplopia and pulsatile tinnitus. Others symptoms can
occasionally occur such as rhinorrhea and cranial nerve palsy.

Neuroimaging is required and a brain MRI with gadolinium is the
study of choice to exclude underlying disease such as a space-
occupying mass lesion, abnormal meningeal enhancement or venous
sinus thrombosis and to demonstrate typical MRI findings of IIH such
as empty sella turcica, flattening of the posterior aspect of the globe,
optic nerve protrusion, distension of the perioptic subarachnoid
space and transverse sinus stenosis.

Multiple medical and surgical therapies are employed for treat-
ment of IIH, but there are currently no established guidelines to
standardize the treatment of IIH. Investigators of the Idiopathic
Intracranial Hypertension Treatment Trial (IIHTT) reported beneficial
effects of acetazolamide and weight loss in patients with mild visual
loss. Surgical procedures are based in optic nerve sheath fenestration

or cerebrospinal fluid diversion. More recently, venous sinus stenting
has matured as a promising treatment for IIH patients with associated
venous sinus stenosis.

doi:10.1016/j.jns.2019.10.075
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Neuromuscular junction symposium

M. Dimachkie
The University of Kansas Medical Center, Neurology, Kansas City, USA

Disorders of the neuromuscular junction (NMJ), include predomi-
nantlymyasthenia gravis (MG) but also the Lambert–Eatonmyasthenic
syndrome (LEMS) and congenital myasthenic syndromes. While MG
has been known as a clinical entity for several centuries, several
significant breakthroughs in the field occurred including the suggestion
that thymectomy may be beneficial and the discovery of antibodies to
the acetylcholine receptor (AChR). This led to the identification of
corticosteroids and other immunosuppressive agents, including plas-
mapheresis, as treatment modalities for MG. The development of
mechanical ventilation significantly reducedmortality frommyasthenia
crisis. Single fiber EMG became accepted as a sensitive test of the NMJ.
Antibodies to voltage gated P/Q type calcium channels in LEMS were
followed by the discovery of muscle specific kinase (MuSK) antibodies
in 30% of AChR antibody negative MG and more recently other
antibodies targeting LRP4, rapsyn, agrin and cortactin have been
identified. These discoveries are reducing the proportion of antibody
negative generalized MG patients. There are more clinical trials in MG
than ever due to improved trial designs and more robust outcome
measures. Hence, the field has witnessed recent advances in immune
suppression and immune modulation therapy for MG. The landmark
thymectomy trial inMGconfirmed thebenefits of that procedureonMG
status and prednisone dose reduction with good safety signal and a
followup report describes this effect to be long-lasting for up to 5 years.
In late 2017 the US FDA approved eculizumab, a complement inhibitor,
for the treatment of adult patients with generalized MG who are AChR
antibody positive. This class of drugs and drugs with other mechanisms
of action are beingdevelopedandhave the potential of transforming the
treatment and further improving the prognosis of this disease.

doi:10.1016/j.jns.2019.10.076
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Congenital myasthenic syndromes

M. Milone
Mayo Clinic, Neurology, Rochester, MN, USA

The spectrum of congenital myasthenic syndromes: from mech-
anism to treatment

Congenital myasthenic syndromes (CMS) are a group of genetically
heterogeneous disorders of the neuromuscular transmission, clinically
characterized by muscle weakness and fatigability. Mutations in several
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proteins affecting structure, development and function of the neuro-
muscular junction result in CMS by compromising the safety margin of
neuromuscular transmission throughavariety ofmechanisms.Defects in
postsynaptic proteins are the most frequent cause of CMS, but
presynaptic proteins have been increasingly recognized as causative of
these disorders. In addition, it has become evident that myasthenia can
be a part of a more complex phenotype featured also by central nervous
system involvement. Disease-onset ranges from prenatal life to adult-
hood while the clinical phenotype spans from severe generalized
weakness tomild predominant cranialmuscleweakness. Low frequency
repetitivenerve stimulationoftendemonstrates adecremental response.
Single-fiber EMG or conditioning with exercise or high frequency nerve
stimulation may be needed to unmask the neuromuscular synaptic
defect in some cases. Only some presynaptic CMS show facilitation
(hallmark of the autoimmune presynaptic defect of neuromuscular
transmission), depending on the characteristics of the underlying
quantal release defect. The molecular diagnosis and the understanding
of the disease mechanism of a specific CMS are crucial to individualize
patient care. Cholinergic drugs (such as pyridostigmine or 3,4-
diamynopyridine) improve the myasthenic symptoms in certain CMS
subtypes patients but worsen the symptoms in others, who respond
positively to beta-adrenergic agonists (such as salbutamol) or long-lived
acetylcholine receptor channel blockers (such as fluoxetine). The
combination of a cholinergic drug and a beta-adrenergic agonist can
further optimize the pharmacological treatment of certain CMS
subtypes.

doi:10.1016/j.jns.2019.10.077
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Lambert-Eaton myasthenic syndromes

K. El Salem
Jordan University of Science and Technology, Neurosciences, Irbid,
Jordan

Lambert Eaton Myasthenic Syndrome (LEMS) is a rare disorder of
the neuromuscular junction characterized by a presynaptic defect in
neuromuscular transmission. It can either be paraneoplastic in about
half of the cases, or a primary autoimmune disease. It is caused by
autoantibodies directed against the P/Q type voltage gated calcium
channels (VGCC), which results in reduced influx of calcium during
depolarization, interfering with the calcium dependent release of
acetylcholine in the synaptic cleft.

LEMS is usually a disease of adults, with the clinical features of
weakness, more so in the lower limbs but also affecting upper limbs,
hypo or areflexia, and autonomic dysfunction such as dry mouth.

Besides the typical clinical features, the diagnosis is dependent on
electrodiagnostic findings, characterized by low compound muscle
action potentials (CMAP) with prominent post exercise potentiation,
a CMAP amplitude decrement on low frequency repetitive stimula-
tion, but with an increment on high frequency repetitive stimulation.
Serum anti-P/Q-type VGCC can be detected in about 50% of cases.
However, about 90% of paraneoplastic LEMS cases associated with
small cell lung cancer (SCLC), test positive for the antibody. Sixty-
four percent of LEMS patients with SCLC also test positive for
antibodies against SOX1, which may play a role as an early marker
for predisposition to LEMS/SCLC. Anti- SOX1 antibodies are 95%
specific and about 65% sensitive for LEMS with SCLC. Once LEMS is

diagnosed, the patient should be screened for cancer. If cancer is not
detected initially, the patient should continue to be screened every 3
to 6 months for at least two years.

Treatment of LEMS consists of treating the primary cancer in
paraneoplastic cases. The drug of choice for symptomatic treatment
of LEMS is 3,4- diaminopyridine. Immunosuppressive therapy with
azathioprine and corticosteroids might be helpful in patients who do
not respond to symptomatic treatment.

doi:10.1016/j.jns.2019.10.078
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Trigeminal neuralgia and other autonomic cephalgias

A. Al Madani
Mohammed bin Rashed University, Neurology, Dubai, United Arab
Emirates

To have general idea about diagnostis criteria for TAC headache
and how common they are.

Epidimiology of TAC headache
Medical and non medical approach for TAC headache.
Recent updates on management of TAC headache.

doi:10.1016/j.jns.2019.10.079
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Spontaneous activity of nociceptors in the pathophysiology of
neuropathic pain

M. Campero
Universidad de Chile- Clinica Las Condes, Neurology, Santiago, Chile

Polymodal and silent nociceptors supplying the skin and deep
tissues are responsible for the generation and transmission of action
potentials through unmyelinated fibres to brain through first and
second order neurons. It has been shown that unmyelinated fibres
conduct slowor fast dependingon the previous status of the axonwith a
specific pattern. The method has allowed the differentiation between
nociceptors and thermoreceptors by a protocol of electrical stimulation
of their cutaneous receptive field. Importantly, the demonstration of
fluctuations in otherwise stable latencies during regular low frequency
stimulation, reflect spontaneous activity generated in the axon, an
objective mechanism behind spontaneous pains. We will be discussing
the technique of intraneural recording of single unmyelinated afferents
in humans, with findings in experimental models of neuropathic pain
and in disease states of painful neuropathy in which spontaneous
activity andmultiplication of impulses infirst order neurons account for
neuropathic pains. Future avenues to understand the mechanism of
abnormal impulse generation in nociceptors will be debated.

doi:10.1016/j.jns.2019.10.080
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Sodium channel blockers in the treatment of neuropathic pain

S. Dib-Hajj
Yale School of Medicine and VA Connecticut Healthcare System,
Neuroscience Reserach Center, West Haven, USA

Chronic pain is a global unmet medical need because of complex
and incompletely understood underlying pathophysiological mech-
anisms and because treatment is mostly ineffective and can be
addictive. Genetic and functional studies have linked mutations in
voltage-gated sodium channels NaV1.7, NaV1.8 and Nav1.9 and pain
syndromes. Studies of several families with Nav1.7 mutations
uncovered different pain profiles in affected members of the same
family. Using patient-specific iPSC-based differentiated sensory
neurons, modulatory genetic factors that explain inter-individual
variability of pain have begun to emerge. The robust genetic
validation of Nav1.7 as a key factor in human pain disorders has
led to intensive efforts for the development of novel isoform-specific
drugs which are being tested in clinical studies. Importantly, a subset
of mutations in Nav1.7 have been shown to respond to existing drugs
which act in a novel mode of action, shifting channel activation in a
deploarized direction, in addition to the classical state- and use-
dependent inhibition. This new mode of action has now been shown
to extend to a corresponding mutation in another sodium channel,
Nav1.8. These studies show how monogenic pain disorders have
advanced our understanding of the pathophysiology of chronic pain
and show proof-of-principle studies implementing a precision
medicine approach to treat pain.

doi:10.1016/j.jns.2019.10.081
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Distal motor neuropathies

M. Kiernan
Brain and Mind Centre, Institute of Clinical Neurosciences, Sydney,
Australia

Distal or lower motor neuron syndromes are characterised by
muscle atrophy, weakness and hyporeflexia without sensory
involvement. These disorders may arise from disease processes
affecting the anterior horn cell, the motor axon, or its surrounding
myelin. Neuromuscular junction pathology and muscle disorders
may mimic these disorders and form part of the differential
diagnosis. Immune-mediated neuropathies, such as multifocal motor
neuropathy and chronic inflammatory demyelinating poly-
neuropathy are important to distinguish from sporadic and hered-
itary forms, as effective treatments are available. Lower motor
neuronal presentations of motor neuron disease (MND) are most
often sporadic, but several genetic mutations have been described.
Hereditary forms include distal hereditary motor neuropathies and
spinal muscular atrophy (SMA). With the latter, onset typically
occurs during childhood or teenage years, although adult onset is not
uncommon. Nerve conduction studies and electromyography are

essential to confirm that the disorder is neurogenic and should focus
on assessing the pattern of involvement, including symmetry and
length dependence; the presence of focal motor conduction block or
demyelinating features; and the presence or absence of subclinical
sensory abnormalities. Neuromuscular imaging, genetic testing,
assessment of antibody markers and advanced neurophysiological
techniques are all useful adjuncts to determine a specific diagnosis
and the best therapeutic approach.

doi:10.1016/j.jns.2019.10.082
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An approach to genetic neuropathy

M. Reilly
UCL Queen Square Institue of Neurology, Department of Neuromuscular
Diseases, London, United Kingdom

The inherited neuropathies are a heterogeneous group of
disorders encompassing those disorders in which the neuropathy is
the sole manifestation and those neuropathies where the neuropathy
is part of a more complex neurological or multisystem disorder. The
first group includes Charcot Marie Tooth disease (CMT) and the
related disorders, the hereditary sensory neuropathies (HSN) and the
distal hereditary motor neuropathies (HMN). The second group
includes a wide range of disorders examples of which include the
leuokodystrophies, mitochondrial diseases and TTR amyloidosis.

The use of next generation sequencing (NGS) has revolutionised
our approach to genetic diagnosis of the inherited neuropathies. The
major challenge with NGS is validating which variants are patho-
genic and this require a combination of bioinformatics and clinical
input. The major opportunity is the ability to identify new genes and
structural variants which give new insights into the pathogenesis of
the inherited neuropathies.

In the last decade there has been a revolution in the approach to
treating inherited neurological disorders. Treatment approaches
include genetic therapies such as gene silencing, gene editing and
gene replacement, therapies based on understanding the pathogen-
esis of individual disorders and pathway therapies aiming at treating
common pathways of many genes e.g. axonal transport rather than
individual genes.

doi:10.1016/j.jns.2019.10.083
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Chronic inflammatory demyelinating polyneuropathy

M. Al Jumah
King Fahad Medical City- MOH, Neurology- Department of Medicine,
Riyadh, Saudi Arabia

Immunemediated polyneuropathies may result from a wide variety
of pathological processes, entertaining it is diagnoses and management
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could be challenging. Etiology and pathogenesis of Immunemediated
polyneuropathies is not always clear, however it is always characterized
bypresences of a specific tissue or subcellular targets of disease. Chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP) is the
commonest acquired chronic peripheral immunemediated poly-
neuropathy, it has wide clinically variability. The disease pathogenesis
involves both T and B cell. CIDP incidence is 1.6/100,000/year and
prevalence of 2 - 9/100,000. The disease can occur at any agewithmean
age of 48 years with a slight male predominance.

CIDP diagnosis may get hindered by variable reason, the typical
form is usually diagnosed earlier than the atypical variant. The
precise diagnosis is usually established on the bases of specific
clinical, laboratory and electrophysiological criteria. At the peak of
disease symptoms, almost half of affected people cannot walk
unaided. CIDP carries significant clinical and economic burden on
the patient, family and health care system. Recognizing specific
biomarkers or new method to early diagnosis, stratifying patient
outcome or distinguish the atypical CIDP from will greatly facilitate
accurate diagnoses and effective introduction of early treatment.

Managing patients with CIDP would require multidisciplinary
approach with significant time commitment from the health care
providers and the patient. IVIg, corticosteroids, and plasma Exchange
represent first-line therapy options. The level of treatment response
and disease out comes differs between patients. This presentation
would will cover update on pathogenesis, diagnosis and manage-
ment of CIDP.

doi:10.1016/j.jns.2019.10.084
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Infectious neuropathies

A.E. Ahmeda, A. Musab
aFaculty of Medicine- University of Khartoum, Neuroscience- Soba
university Hospital, Khartoum, Sudan
bFaculty of Medicine- University of Khartoum, Physiology, Khartoum,
Sudan

Background
Peripheral nervous system disorders from anatomical, physiolog-

ical and pathological point of view include peripheral sensory, motor
and autonomic neuropathies, radiculomyelopathies, radiculopathies,
plexopathies and cranial neuropathies.

Objectives
Asmost of the infectious diseases are easily diagnosed and treatable,

the aims of this article is to list a number of peripheral nervous diseases
caused directly or through an immune mediated process by viruses,
bacteria, spirochetes and parasites. Another objective is to consider the
clinical presentation, diagnosis and management.

Methodology
This is a review article that includes an up to date research

material from various authors in the field in addition to published
research done by the presenting author.

Results and conclusion
This article is by no means ought to cover all the infective

neuropathies, but the most common and the most prevalent will be

dealt with in more details. The following viruses (e.g. HIV, EBV,
Herpes Zoster/varicella-zoster, Hepatitis B and C, and CMV), Bacteria
(e.g. Leprosy, Corynebacterium diphtheriae, Staphylococcus aureus,
Brucella and Clostridium botulinum), spirochetes (e.g. Borrelia
burgdorferi), and parasites (e.g. Malaria, Leishmania). The complex-
ity of the management of these disorders lies in the facts that the
pathogenesis of nerve insult, the pattern of nerve involvement
(clinical manifestations), the investigation tools (hematological,
serological, immunological, CSF analysis, nerve conduction studies,
nerve ultrasonography, imaging and histological diagnosis) and
treatment are different.

doi:10.1016/j.jns.2019.10.085
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Spinal muscular atrophy

M. Chokri, S. Salma
Habib Bourguiba University Hospital, Neurology, Sfax, Tunisia

Background
Spinal muscular atrophy (SMA) is one of the leading causes of

death in infants and young children from heritable diseases. Patients
diagnosed with SMA develop symmetrical progressive muscle
weakness and atrophy secondary to degeneration of alpha motor
neurons. Approximately 95% of patients have a homozygous deletion
of survival motor neuron 1 (SMN1) gene in exon 7 with an
autosomal recessive mode of inheritance. Considering the high
frequency of consanguineous marriage in Tunisia, autosomal reces-
sive disorders, such as SMA, seems to be more prevalent in our
population.

Materials and methods
Between 1992 and 2019, 70 patients were referred to our

department for SMA. We performed a retrospective analysis of the
data of these 70 cases. The diagnoses were confirmed by clinical
symptoms, electroneuromyography (ENMG), and sometimes by
muscle biopsy. For each patient, we determined clinical features such
as the age of onset, muscle weakness and atrophy, motor function and
the disease progression. Polymerase chain reaction (PCR) combined
with restriction fragment length polymorphism (RFLP)was performed
for 33 patients to detect the deletion of exon 7 and exon 8 of SMN1
gene, as well as multiplex PCR for exon 5 and 13 of NAIP gene.

Results
70 cases of chronic proximal spinal muscular atrophy are

reported. The age of onset of these disorders is variable, ranging
from the neonatal period to adulthood. Clinically, SMA is categorized
into four types: type I is the most severe and primarily affects
newborns (4.3% in our study), types II and III are intermediate forms
(72.85%), and type IV is the mildest form with adult-onset which
represented 22.85% of cases. Neurological examination found a
myopathic syndrome in all patients, osteotendinous areflexia in the
majority of cases (55/70 - 78.6%). Fasciculations were found in 15
cases (21.5%). Inbreeding was noted in about two-thirds of families
(55.71%). The presence of similar cases was found in 20% (14/70).
Bulbar involvement was rarely observed (5/70 - 7.14%). ENMG
showed a chronic neurogenic pattern. Genetic testing was performed
in only 33 SMA patients, 15 had homozygous deletion of exons 7
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and/or 8 of SMN1 gene (45.4%) and 3 for the NAIP gene. All patients
presenting SMA type 1 died early. In the other types of SMA, a slowly
and progressive worsening occurred during follow-up.

Discussion
Several forms of SMA have been described in association with

different gene mutations and significant phenotypic variability. The
most frequent form of SMA is the autosomal-recessive proximal SMA,
or SMN1-linked SMA. Type1 SMA (Werdnig–Hoffmann disease) is the
most common and severe form, representing about 45% of SMA case.

As was shown in our cohort,the clinical features associated with
this disorder are muscle weakness and atrophy with a predominantly
proximal muscle distribution. Lower limbs are more involved than
upper limbs. Bulbar and respiratory muscles involvement is seen in
advanced stage of the disease particularly in type1 SMA. With the
advent of molecular biology techniques, SMN gene deletion study
represents nowadays a useful and reliable tool to confirm thediagnosis
of SMA suspected clinically. Deletions of NAIP gene were mainly seen
in severely affected patients, it is considered as poor prognosismarker.
The elucidation of the genetic and molecular basis of SMA described
above, suggested several possible therapeutic approaches based on the
general principle of increasing the expression of the SMN protein.
These strategies include pharmacologic or gene-based therapies to
increase SMN2 expression (leading to more full-length SMN mRNA),
antisense oligonucleotide-based therapies to favor incorporation of
exon 7 into SMN2-derived mRNA transcripts, and viral mediated
therapies to replace the entire SMN1 gene. In December 2016, a new
agent, nusinersen (an antisense oligonucleotide),was approved by the
FDA. Early diagnosis and initiation of this treatment are necessary to
achieve optimal outcomes. Many other novel therapies for SMA are in
the pipeline. Supportive care remains mandatory in the management
of SMA to slow or prevent respiratory failure, nutritional compromise,
scoliosis, and joint contractures…

Conclusion
Spinal muscular atrophy is a motor neuron disease of infancy,

childhood and adulthood and the genetics and pathophysiology has
received extensive study over the last twenty years. These studies
shed a new light on the pathogenesis of the disease and permit the
determination of new therapeutic target. Many disease modifying
therapies are developed (some of them are now approved) and
completely transform the natural course of the disease.

doi:10.1016/j.jns.2019.10.086
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Familial amyloid polyneuropathy

V. Planté-Bordeneuve
University Hospital Henri-Mondor-East Paris, Neurology, Paris, France

Transthyretin (TTR) familial amyloid polyneuropathy also called
hereditary transthyretin amyloidosis with polyneuropathy (hATTR-
PN) is a progressive, fatal, inherited disorder first identified in
Portugal, currently recognized worldwide. Over the past decade,
thanks to the availability of the genetic test, various patterns and
progression of the neuropathy, and of the associated cardiomyopa-
thy, have been identified. Such refinements, along with the increased
awareness of the disease, reduce the diagnostic delay and permit
early treatment. Also, a better understanding of the TTR amyloid

formation has allowed development of new treatments, which are
less invasive than the liver transplantation initially recommended.
TTR stabilizer drugs are safe and appear to delay the disease
progression in subgroups of patients with mild polyneuropathy
(stage 1 e.g. fully ambulatory). Recently, positive results of two phase
III trials on TTR gene modifiers, namely silencing RNA and antisense
oligonucleotide therapies, in a broad spectrum of hATTR patients,
have been released. Both drugs are now becoming available. These
major advances open a new area in the field with the expectation of
long term stabilization of the disease also in severely affected
patients. Furthermore, immunotherapy targeting the amyloid de-
posits is also being tested. Finally, appropriate management of the
gene carriers, in the light of recent data on penetrance, should allow
therapeutic initiation at the earliest disease manifestations.

doi:10.1016/j.jns.2019.10.087
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What makes a neuropathy painful?

C. Sommer
University Hospital of Würburg, Department of Neurology, Würzburg,
Germany

Neuropathic pain is defined as pain arising as a direct conse-
quence of a lesion or disease affecting the somatosensory system
either at peripheral or central level. However, not every lesion or
disease of this system causes pain. For example, about 50% of
peripheral neuropathies are painful, and about two thirds of patients
with nerve lesion suffer from pain. This talk will use these two
paradigms to discuss factors that potentially contribute to the
painfulness of these conditions. In peripheral neuropathies, this
may be the local and systemic cytokine profile, the pattern of nerve
fiber subtype involvement, psychological variables, among others. In
diabetic neuropathy, neuropathic pain was positively correlated with
the severity of neuropathy and thermal hyposensitivity, was linked
to female gender and higher cognitive appraisal of pain as assessed
by the pain catastrophizing scale. In nerve lesion, neuropathic pain
was associated with more severe loss of function, and a pro-
inflammatory cytokine profile.

doi:10.1016/j.jns.2019.10.088
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Genetic causes of pain

D. Bennett
University of Oxford, Nuffield Department of Clinical Neuroscience,
Oxford, United Kingdom

Human pain channelopathies
There has been significant progress over the last decade in

understanding the molecular basis by which sensory neurons
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transduce and subsequently transmit noxious (ie. tissue damaging)
stimuli giving rise to the sensation of pain. Over this same period
we have recognized that mutations in such ion channels (many of
which are selectively expressed in sensory neurons) can result in
inherited pain disorders in humans. An excellent example is the
voltage gated ion channel NaV 1.7 encoded by the gene SCN9a. Loss
of function mutations in this ion channel result in congenital
inability to experience pain and gain of function mutations can
cause a number of distinct neuropathic pain disorders including
erythromelalgia, paroxysmal extreme pain disorder and small fibre
neuropathy. There is a correlation between the impact of mutations
on the biophysical properties of the ion channel and the severity of
the clinical phenotype. A further example is TRPA1 a mutation in
which causes a familial episodic pain disorder characterized by
proximal pain. The fact that mutations in such channels can cause
monogenic pain disorders makes them attractive analgesic drug
targets. Secondary neuropathic pain disorders such as traumatic
neuropathy or painful diabetic neuropathy are also associated with
altered expression of multiple ion channels which contribute to
hyperexcitability. We are trying to improve the stratification of
neuropathic pain patients by linking the clinical phenotype with
genotype with the ultimate aim of optimizing analgesic drug
selection on an individualized basis.

doi:10.1016/j.jns.2019.10.089
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The role of corneal confocal microscopy in the diagnosis of
neuropathic pain

R. Malik
Weill Cornell Medicien-Qatar, Medicine, Doha, Qatar

Diabetic peripheral neuropathy (DPN) affects up to 50% of all
patients with diabetes. It is the dominant cause of increased
morbidity through painful neuropathy and foot ulceration. In 2003,
we demonstrated the potential of corneal confocal microscopy
(CCM) as a rapid and non-invasive means to quantify central corneal
nerve morphology in early and more advanced DPN. Subsequently,
many studies have confirmed the utility of CCM in quantifying nerve
fibre damage in diabetic neuropathy. We have assessed whether a
measure of more distal corneal nerve fibre loss at the inferior whorl
(IW) region is better than proximal measures of central corneal
nerve damage in relation to the diagnosis of diabetic peripheral
neuropathy(DPN), painful DPN and quality of life(QoL). All CCM
parameters were significantly reduced, but IWL was reduced ~three-
fold greater than CNFL in patients with and without DPN compared
to controls. IWL(p = 0.001), ANFL (p = 0.01) and TNFL (p = 0.02)
were significantly lower in patients with painful compared to
painless DPN. The VAS score correlated with IWL(r = −0.36, p =
0.004), ANFL(r = −0.32, p = 0.01) and TNFL(r = −0.32, p = 0.01)
and QoL correlated with CNFL(r = 0.35, p = 0.01) and IWL(r = 0.4,
p = 0.004). Corneal nerve fibre damage is more prominent at the IW,
lower in patients with painful compared to painless neuropathy and
relates to their QoL.

doi:10.1016/j.jns.2019.10.090

WCN19-1181

MT7D: Headache and pain

Treatment of neuropathic pain: An update

N. Attal
Hôpital Ambroise Paré- APHP- INSERM U 987 and Université Versailles
Saint Quentin en Yvelines, Centre d'Evaluation et de Traitement de la
Douleur, Boulogne Billancourt, France

Neuropathic pain concerns 5–7% of the general population and its
treatment is unsatisfactory. Drug therapy recommended as first or
second line include antidepressants (tricyclic agents, serotonin–
norepinephrine reuptake inhibitors such as duloxetine),
gabapentinoids (pregabalin, gabapentin and newer gabapentin for-
mulations), topical agents for peripheral neuropathic pain (lidocaine
plasters, capsaicin high concentration patches) and tramadol, while
strong opioids and botulinum toxin A (for peripheral neuropathic
pain) may be proposed as last choice. However the efficacy of these
treatments is generally incomplete and limited ; therefore an
individualized therapeutic approach is considered as the most
rationale therapeutic approach. Compounds acting on new targets
such as newer sodium channel antagonists are in development.
Noninvasive brain stimulation techniques such as repetitive transcra-
nial magnetic stimulation (rTMS) are increasingly proposed. Psycho-
logical management is often required. More refractory cases may
necessitate invasive therapy, particularly spinal cord stimulation.
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Advances in multiple sclerosis MRI

R. Alroughani
Amiri & Ibn SIna Hospitals, Neurology, Kuwait, Kuwait

Magnetic Resonance Imaging (MRI) is considered one of the best
surrogate markers for Multiple Sclerosis (MS). Conventional MRI
enables the detection of typical lesions in order to establish
dissemination in time and space which would help in the diagnostic
phase. MRI can measure the burden of disease through lesion load/
black holes and also can assess disease activity through identification
of new T2 or Gadolinium enhancing lesions.
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Advanced MRI techniques include volumetric measurements,
Double Inversion Recovery (DIR), Magnetization transfer Ratio
(MTR), Diffusion Tensor Imaging (DTI), Susceptibility-Weighted
Imaging (SWI) and other technologies. Non-conventional MRI
technologies improve the detection of intracortical and infratentorial
lesions, assess the degree axonal loss and demyelination, measure
the microstructural organization of brain tissue (fiber integrity), and
detect iron-containing tissue and small veins transecting the
demyelinating lesions in order to differentiate them from ischemic
or non-specific white matter lesion.

Some of the advanced MRI techniques correlate with disability
progression, and cognitive function which may be helpful in disease
prognostication. Advanced MRI and other neuroimaging techniques
are promising research tools but remain too cumbersome for clinical
MRI protocols. They require further validation in larger cohorts of
patients over a longitudinal time span to be considered essential
parameters in diagnostic and treatment decisions.

doi:10.1016/j.jns.2019.10.092
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Neuroimaging of neurocysticercosis

O. Del Brutto
Universidad Espiritu Santo – Ecuador, School of Medicine,
Samborondon, Ecuador

Neurocysticercosis is the most common helminthic disease of the
CNS, and a public health challenge for most of the developing world.
The myriad of pathologic lesions that parasites may induce in the
CNS make neurocysticercosis highly pleomorphic.

Both, CT and MRI provide objective evidence on the topography
of lesions, the stage of involution of parasites, and the severity of the
host’s inflammatory reaction. MRI is the preferred method for
evaluating patients with lesions in the ventricular system, the
brainstem and the subarachnoid space. CT remains the best
screening procedure for patients with suspected neurocysticercosis,
since many parenchymal calcifications may escape detection if only
MRI is performed.

The stage of involution of parenchymal brain cysticerci deter-
mines their neuroimaging appearance. Vesicular cysticerci appear as
small cystic lesions that are well demarcated from the surrounding
brain parenchyma. There is little or no perilesional edema, and no
abnormal enhancement after contrast medium administration. Many
vesicular cysts have an eccentric nodule representing the scolex,
giving the lesions a pathognomonic “hole-with-dot” appearance.
When the infection is massive, the brain looks like a “Swiss cheese”,
another finding that is suggestive of neurocysticercosis. Colloidal
cysticerci appear as ill-defined lesions surrounded by edema, and
most often have a ring-pattern of abnormal enhancement. The scolex
is rarely visualized in colloidal cysticerci using CT or conventional
MRI sequences. However, diffusion-weighted images and apparent
diffusion coefficient maps facilitate the diagnosis by allowing
visualization of the scolex.

Parenchymal brain cysticerci may also appear on CT as hyper-
dense nodular lesions surrounded or not by edema. This pattern
corresponds to granular cysticerci which, on MRI, are often
visualized as areas of signal void T2-weighted images, surrounded
by hyperintense rims representing gliosis. Calcified cysticerci appear
on CT as small hyperdense nodules without perilesional edema or

abnormal enhancement. The sensitivity of conventional MRI se-
quences for the detection of calcifications is poor. However,
susceptibility-weighted images enhance the identification of calcifi-
cations by MRI.

Subarachnoid cysts are most often small when located within
cortical sulci, and may present with similar findings than those
described for parenchymal brain cysts. Cystic lesions located within
the Sylvian fissures or at the basal CSF cisterns usually attain a large
size and have a multilobulated appearance (the racemose form of
neurocysticercosis). Another common finding is hydrocephalus,
caused by inflammatory occlusion of Luschka andMagendie foramina.
The fibrous arachnoiditis – responsible for the development of
hydrocephalus – is seen as areas of abnormal leptomeningeal
enhancement at the base of the brain.

Ventricular cysticerci distort the ventricular system causing
asymmetric hydrocephalus; these lesions are isodense with CSF. In
contrast, most ventricular cysts are visualized on MRI because their
signal properties differ from those of the CSF. Cyst mobility within
the ventricular cavities in response to movements of the head, the
“ventricular migration sign”, facilitates the diagnosis.

MRI is preferred for evaluation of patients with suspected spinal
cysticercosis. Intramedullary cysticerci appear as rounded or
septated lesions that may have an eccentric scolex. If the scolex is
not identified it may be difficult to differentiate this condition from
spinal tumors. Leptomeningeal cysts may be freely mobile within the
spinal subarachnoid space and may change their position according
to movements of the patient.

doi:10.1016/j.jns.2019.10.093
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Imaging of other encephalitis and of noncompressive acute
transverse myelopathies

R. Garg
King George’s Medical University Uttar Pradesh, Department of
Neurology, Lucknow, IndiaAbstract

Acute encephalitis syndrome (AES) is characterised with acute
onset of fever and altered sensorium. Flavivirus infections (West Nile,
Dengue, Zika and Japanese encephalitis) are common causes of AES.
Subacute sclerosing panencephalitis can present acutely as AES.
Bacteria, fungi and parasites are other causes of encephalitis.
Autoimmune encephalitis describes a group of brain disorders
associated with antineuronal autoantibodies Neuroimaging in various
encephalitis is often distinctive. Herpes simplex virus type 1, for
example, preferentially affects the mesial temporal lobes. In flavivirus
brain infections deep grey matter and periventricular white matter
involvement are common. In autoimmune limbic encephalitis, there is
preferential involvement of the amygdala and hippocampus. In
bacterial, fungal and parasitic disorders, single or multiple enhancing
lesions of brain are demonstrated. The term “transversemyelopathies”
defines a group of disorders that involves few segments of spinal cord.
It clinically manifests with motor, sensory, and bladder involvement.
Acute transverse myelopathies, most frequently, are autoimmune in
nature. Next, common causes are demyelinating likemultiple sclerosis
or neuromyelitis optica (NMO) spectrum disorders. A variety of
infections, like virus, can directly affect the spinal cord. Acute flaccid
myelitis is a polio-like illness. MRI demonstrates a longitudinal lesion
in the spinal grey matter. In endemic regions, Mycobacterium
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tuberculosis is a common cause of transverse myelitis. In transverse
myelitis, T2-weighted spinal cord images typically demonstrates
hyperintense signals. Pattern of imaging abnormalities differs in
different diseases, in multiple sclerosis b2 segments of spinal cord
are typically partially involved. In other transverse myelopathies like
NMO N3 segments are involved.

doi:10.1016/j.jns.2019.10.094
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What determines a good outcome from traumatic brain injury

D. Arciniegas
University of Colorado School of Medicine, Department of Neurology,
Aurora, USA

Cognitive impairments are the principal clinical manifestations of
traumatic brain injury (TBI) from injury onset throughout the early and
late post-injury periods. The functional effects of posttraumatic
cognitive impairments and associated neuropsychiatric disturbances
present substantial challenges to patients and their families and for
clinicians providing their rehabilitative care. In this lecture, a neuropsy-
chiatrically-informed approach to the evaluation and management of
the cognitive and non-cognitive neuropsychiatric sequelae of TBI is
offered,with the aimof improving TBI outcomes for affected individuals
and their families. In the service of meeting that aim, the epidemiology
and natural history of cognitive recovery after TBI is reviewed. The
differential diagnosis of cognitive problems among people with TBI is
considered within the context of acute traumatic encephalopathy,
and expectations for long-term outcomes associated with mild
versus moderate-to-severe TBI are described. The evidence base for
pharmacologic and cognitive rehabilitative interventions for persons
with persistent posttraumatic cognitive impairments then are consid-
ered and recommendations for evidence-informed treatments are
offered.

doi:10.1016/j.jns.2019.10.095
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The new neurology of schizophrenia

L. Tebartz Van Elst
Faculty of Medicine University of Freiburg, Department of Psychiatry
and Psychotherapy, Freiburg, Germany

There is an increasing awareness of the fact, that the ICD- and
DSM-based nosological concepts in general psychiatry are insuffi-
cient not only for research purposes but also from a clinical
diagnostic and therapeutic perspective. Presently, DSM-or ICD-based
psychiatric diagnoses generally represent umbrella terms focusing
on patterns of phenotypes or psychopathological presentations of
different neuropsychiatric disorders rather than on neurophysiolog-
ical pathomechanisms or etiologies.

In contrast, the concept of neuropsychiatry stands for a reform of
psychiatric classification in which causal i.e. neuropsychiatric
elements play a more important role in diagnosing and treating
patients with different psychiatric syndromes. The implementation
of an etiology based-diagnostic and therapeutic process could have
revolutionizing consequences for psychiatry, where disease classifi-
cation presently is almost free of causal thinking.

In this presentation the focus will be on the rapidly evolving
knowledge in particular with respect to immunological and possibly
related paraepiletpic causes of psychotic disorder and what this
means for the classical disorder of psychiatry: schizophrenia.

doi:10.1016/j.jns.2019.10.096
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The borderlands between epilepsy and behaviour revisited

E. Krishnamoorthy
Buddhi Clinic, Chennai, Tamil Nadu, India

The borderlands between epilepsy & behaviour have a long and
chequered history. In this presentation we trace the evolution of the
interface between epilepsy and mental disorders- psychopathology,
classification, agonistic and antagonistic relationships and how
indeed, the relationship may be bidirectional. Recent MRI research
in the last two decades has suggested an association between the
limbic system, the amygdala and hippocampus in particular,
epilepsy, depression and schizophrenia. We will review those studies
and postulate on what management lessons they may hold. We will
explore the current status of "forced normalisation" a phenomenon
that straddles this interface and how it may help us understand
neurobiological factors therein. Finally, we will examine treatment at
this interface, both drugs and the role of neurostimulation and
neuromodulation for epilepsy & mental disorders.

doi:10.1016/j.jns.2019.10.097
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Advances of MRI in stroke

S. Warach
University of Texas at Austin, Dell Medical School-Department of
Neurology, Austin, TX, USA

The imaging of stroke has several potential objectives: 1.
Differentiation of stroke from non-stroke. 2. Classification of stroke
sub-types. 3. Identification of patients likely to benefit from acute
interventions. 4. Identification of patients at risk from stroke
treatment. 5. Guidance of in-patient management. 6. Selection of
appropriate secondary prevention strategies. 7. Research to improve
understanding of stroke pathology, the effect in interventions, and
the development and testing of new treatments. For most indica-
tions, MRI offers advantages over CT scanning. The two modalities
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are equivalently sensitive to detection of acute intracranial hemor-
rhage, but MRI is more sensitive to and more precisely delineates a
variety of brain pathologies. In particular, MRI is superior for the
detection of the earlier and smaller regions of ischemic changes
using diffusion weighted imaging (DWI), and for the presence of
chronic microhemorrhages, which are indicative of future risk of
intracranial hemorrhage. The most important recent therapeutic
advances in imaging-based acute stroke intervention have expanded
the time window for treatable ischemic stroke. Clinical trials proved
the benefit of intravenous alteplase for ischemic stroke in patients
who wake-up with stroke symptoms or otherwise present later than
the standard time from last known well, if MRI shows a positive DWI
but negative FLAIR, indicative of early stroke, or shows a diffusion-
perfusion mismatch indicative of ischemic penumbra. A penumbral
pattern on MRI in the presence of acute occlusion of the internal
carotid or middle cerebral artery identifies patients who benefit from
mechanical thrombectomy 6-24 hours from time last known well.

doi:10.1016/j.jns.2019.10.098
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7T MRI: Measuring white matter changes in MS and iron content
in brain

S. Hametnera, A. Dal-Biancob
aMedical University of Vienna, Institute of Neurology, Vienna, Austria
bMedical University of Vienna, Neurology Clinic, Vienna, Austria

In the human brain, iron levels can be measured in-vivo using
magnetic resonance imaging (MRI) modalities such as R2*, susceptibil-
ity-weighted imaging (SWI) and quantitative susceptibility mapping
(QSM).However, these sequences arenot specific to iron and influenced
by other factors such as fiber direction and myelin content. Therefore,
MRI-based investigation of iron levels in the white matter (WM) of the
brain is particularly challenging. In a post-mortem validation study of
R2* and QSM on 6 unfixed human brains in-situ at 7 Tesla, the different
effects of both myelin and iron could be disentangled [1]. With direct
correlations of histopathology with MRI, we were able to show the
opposite effects of diamagnetic myelin and paramagnetic iron on
susceptibility, measured with QSM. Conversely, both myelin and iron
increased R2*, which is in line with theoretical considerations. In the
brains of Multiple Sclerosis (MS) patients, both histopathological and
MRI studies have demonstrated alterations of iron in the deep grey
matter (DGM), WM and cortex. Furthermore, iron changes were found
within and outsideMS lesions. Accounting forWM fiber direction using
diffusion-tensor imaging (DTI), measured R2* levels in the normal-
appearing white matter (NAWM) were reduced in MS patients
compared to age-matched healthy controls [2], which confirms
histopathological evidence for progressive iron loss with advancing
disease in MS NAWM [3]. Iron loss, which correlated with disease
duration, was recently found in the thalamus of MS patients upon
imaging with QSM [4]. However, the clinical relevance of widespread
iron loss in the MS brain has yet to be determined. Iron accumulation
has been observed in microglia/macrophages at the edges of some
chronic MSWM lesions as a dark rim using a fluid attenuated inversion
recovery/susceptibility-weighted imaging fusion sequence (FLAIR/SWI)
at 7T [5]. In a prior study, these iron rim lesions (IRL’s) showed chronic
demyelinating activity and expansion in vivo after 3.5 years compared
to lesions without iron rims. In our current 7-year longitudinal data on
IRL and their association with clinical and imaging parameters, 38 MS

patients have been enrolled since 2010. The previously reported IRL
expansion after 3 to 4 years, compared with Non-IRL, was confirmed in
this enlarged cohort (p=0.001). IRL size stabilized thereafter. Further-
more, iron rimsbecame thinner after 3.5 years andpartially disappeared
with time. New IRL appeared with increased iron load of the entire
lesion, transforming into IRL within a year. From 33 analyzed patients,
24 had IRL’s. The presence of IRL’s was associated with higher FLAIR
lesion load (p=0.032), which was related to poorer cognitive
performance on the symbol digit modalities test (p=0.029). No
significant difference in disease progression was found between with
andwithout IRL’s so far. Taken together, the recent technical advances in
iron imaging can be readily applied to MS patients, leading to novel
insights into the pathogenesis of MS as a whole brain disease, and to
morphological features of MS lesions which might shed light on the
disease activity of individual patients.
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Unraveling the neurobiology of neurodegeneration with MRI and
genetics

J. Masdeu
Nantz National Alzheimer Center - Houston Methodist Neurological
Instituite, Neurology- Weill Cornell Medicine, Houston, USA

The combination of MRI with genetics and molecular imaging is a
powerful tool to clarify the neurobiology of diseases leading to
dementia. Functional MRI proved the pleiotropic effect of the APOE4
allele regarding episodic memory processing by the hippocampal
formation: hippocampal processing is more efficient in younger
APOE4 carriers, but less efficient than in non-carriers when testing
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an older age group. In patients with spastic paraparesis and cognitive
impairment due to SPG11 mutations, the MRI shows the “ears-of-
the-lynx” sign, a hyperintense signal on FLAIR images in the anterior
forceps of the corpus callosum that helps identify patients with this
autosomal recessive condition.

In patients with the non-fluent variant of primary progressive
aphasia, MRI was used to determine that the arcuate fasciculus,
connecting the anterior and the posterior nodes of the syntactic
network, was abnormal. These patients had tau deposition in the
anterior -frontal- and posterior -temporal- nodes of this network, but
not in intervening cortex. Diffusion tensor imaging MRI showed that
the arcuate fasciculus was most abnormal near the anterior node,
which is affected earlier and most severely than the posterior node.
These data suggest that in neurodegenerative dementias associated
with tau, tau behaves as a prion, spreading from sick to healthy
neuron through natural brain networks.
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The new neurobiology of dementia

M. Thambisettya, V. Varmaa, Y. Anb, U. Mahajana, A. Oommenc, S.
Varmad, J. Troncosoe, O. Pletnikovae, C. Legido-Quigleyf
aClinical and Translational Neuroscience Section- Laboratory of Behav-
ioral Neuroscience, National Institute on Aging, Baltimore, USA
bLaboratory of Behavioral Neuroscience, National Institute on Aging,
Baltimore, USA
cConsilience Research Advisors LLP, Bangalore, Bangalore, India
dHiThru Analytics, Hithru Analytics, New Jersey, USA
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eJohns Hopkins University, Neuropathology, Baltimore, USA
fKings College London, Institute of Pharmaceutical Science, London,
United Kingdom

The repeated failures of clinical trials of disease-modifying
treatments for Alzheimer's disease (AD) have highlighted the urgent
need to better understand molecular mechanisms underlying AD
pathogenesis in order to identify targets for effective treatments.
Accumulating evidence suggests that metabolic abnormalities are
important risk factors for AD and may play a key role in disease
progression. We have combined deep molecular phenotyping of
brain and blood tissue samples with analyses of longitudinal
epidemiological data from well characterized cohorts of older
individuals to identify distinct metabolic abnormalities associated
with severity of AD pathology and the eventual expression of clinical
symptoms. Using targeted and quantitative metabolomics analyses,
we have identified perturbations in several metabolic pathways that
underlie AD pathogenesis. These pathways include abnormalities in
brain glucose utilization, phospholipid and fatty acid metabolism,
cholesterol/oxysterol biosynthesis as well as polyamine metabolism
and transmethylation reactions. Together, our studies suggest that
AD is a pervasive metabolic disorder with dysregulation in multiple
interacting biochemical pathways that may trigger accumulation of
pathology in vulnerable brain regions leading to neurodegeneration
and cognitive impairment.

Strikingly, many of these biochemical reactions are targeted by
commonly used medications for non-AD indications, raising the
possibility that some of these drugs may protect against develop-
ment of AD. We have combined insights from deep molecular
phenotyping of brain and blood tissue samples with analyses of real-
world prescription datasets to test the hypothesis that drugs
targeting abnormal metabolism may alter the risk of incident AD.
These studies suggest that metabolic perturbations are key players
underlying the neurobiology of dementia and may offer novel targets
for effective treatments

doi:10.1016/j.jns.2019.10.101
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Cerebrovascular disease, dementia and depression- where is the
nexus?

P. Sachdev
University of New South Wales, Centre for Healthy Brain Ageing, Sydney,
Australia

The relationship between both large and small vessel cerebrovas-
cular disease (CVD) and dementia is well established. Dementia also
has a strong association with depression, with suggestion of a
bidirectional relationship. Whether CVD is an independent risk factor
for depression is far from settled. The ‘Vascular Depression’ construct
initially proposed a relationship between late-life depression (LDD)
and vascular disease and stimulated significant investigation into the
nature of this relationship. The construct became synonymouswith an
aetiological proposition, that vascular disease or risk factors are central
to the pathogenesis of LLD. Different strategies have been used to
demonstrate an aetiological relationship between vascular disease and
depression, with evidence for this association coming from various
perspectives including : i) clinical features and the specificity of a VaD

clinical phenotype; ii) neuroimaging findings; iii) proposed mecha-
nisms for the aetiological role of vascular disease in depression; iv)
prognostic implications with a focus on treatment response; and v)
shared pathomechanisms underlying both depression and vascular
pathology. A critical review of the literature suggests that the evidence
in support of a causal relationship between depression and vascular
disease and thus, the validity of the vascular depression construct, is
not consistent. While strong associations exist, the agnostic ascription
of vascular disease as causative in LLD is potentially misleading,
particularly in light of emerging evidence for diverse and inter-related
pathomechanisms. The complexity of the association will be
highlighted in the presentation.

doi:10.1016/j.jns.2019.10.102
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The brain and behaviour in Parkinson’s disease and related
disorders- from bench to bedside

E. Joyce
UCL Queen Square Institute of Neurology, Clinical and Movement
Neurosciences, London, United Kingdom

Parkinson’s disease is a movement disorder frequently compli-
cated by the development of psychiatric symptoms such as anxiety,
depression and psychosis as well as cognitive impairment. These
symptoms can be understood with reference to the underlying
neuropathology, its progression and distribution in the brain, and
how this affects the neurotransmission of dopamine, noradrenaline,
serotonin and acetylcholine. Other unwanted behavioural symptoms,
such as impulsivity, may reflect the treatment of the disorder itself
with medication that enhances dopamine neurotransmission or with
deep brain stimulation. This talk will review the neuropathology of
Parkinson’s disease, describe the different types of neuropsychiatric
presentation in relation to the stage of the disorder and underlying
neuropathology, and discuss how they can be managed.

doi:10.1016/j.jns.2019.10.103
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T3: Maximising neuroplasticity in neurorehabilitation

Basic mechanisms underlying the plasticity and its induction
methods

Y. Ugawa
Fukushima Medical University, Department of Neuro-Regeneration,
Fukushima, Japan

Several methods induce the synaptic plasticity in human brain,
such as regular rTMS, theta burst stimulation (TBS), quadripulse
stimulation (QPS), paired associative stimulation (PAS), cerebellar
paired associative stimulation (CBL-PAS), transcranial direct current
stimulation (tDCS), transcranial alternating current stimulation
(tACS), and static magnetic stimulation (SMS).
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Homosynaptic plasticity induction (rTMS, TBS, QPS)
When the same synapse is activated repetitively, the efficacy of

that synapse continues to change after the intervention [long-term
potentiation (LTP), long-term depression (LTD)] dependently on the
pattern of intervention.

Heterosynaptic plasticity induction, spike timing dependent
plasticity (PAS, CBL-PAS)

Two different inputs project to the same neuron at the same
interval repetitively, the synaptic efficacy changes dependently on
the timing between the presynaptic and postsynaptic activations.
The presynaptic first and postsynaptic second enhances the presyn-
aptic input, the postsynaptic first and presynaptic second weakens it.
PAS uses peripheral sensory nerve stimulation and CBL-PAS uses
cerebellar stimulation. The former directed potentiation effect, the
latter directed depression probably because CBL stimulation activates
Purkinje cells.

Broad excitability change (tDCS, tACS, SMS)
The resting membrane potential changes induced by these

methods produce LTP or LTD in broad areas dependently on the
direction of membrane potential changes.

Closed loop stimulation protocol
The direction or degree of LTP/LTD also depends on the intrinsic

brain activity state. Even the same stimulation parameters may
induce different direction of plasticity. Closed loop stimulation gives
pulses at timing judged from the brain state by its EEG.

We should consider the above several factors when combining
these with other rehabilitation methods.

doi:10.1016/j.jns.2019.10.104
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Virtual reality and motor rehabilitation of the upper limb after
CNS damage

C. Pistarinia, G. Maggionib
aICS MAUGERI, Neurorehabilitation, Genova, Italy
bICS Maugeri, Neurorehabilitation, Veruno Novara, Italy

Introduction
New technologies, such as advanced robotics(RT), virtual reality

(VR) and transcranial direct stimulation (TDCs), in the recent years are
applied in neurorehabilitation more and more; and their use in the
treatment of upper and lower limbs motor deficit after stroke appears
promising. Recently emerging experiences use the combination of
these devices to assist recovery of hand-arm function. The rationale is
based mainly on the hypothesis that functional re-organization of the
motor system after stroke depends on the support of undamaged
motor cortex, as well as on early and intensive motor treatment
consistent with the patient’s potentiality. There are indications of
greater efficiency of new technologies training compared with
conventional rehabilitation in patients with some cognitive deficits
orwithwalking disabilities, but the evidence is still lacking and this is a
matter of debate. The aim of this talk is to outline the rationale, criteria
of application, and limits of the available procedures for upper limb
rehabilitation in neurorehabilitation setup.

Methods
Enrollement of post stroke patients submitted to conventional

rehabilitation treatment and comparison of recovery assessment,
rehabilitation procedures, and efficacy of training with new technol-
ogies (RT and TDCs). The study is completed with the literature
findings about the support of virtual reality methods (VR) in the
treatment of the paretic upper limb after stroke

Results and conclusion
The superiority of new technologies methods in comparison with

conventional procedures currently in use is still unproven. Larger
samples, adequate controlled study design and follow-up, greater
homogeneity in the selection criteria and parameters measuring
severity of stroke, motor impairment and recovery are necessary.

doi:10.1016/j.jns.2019.10.105
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New drivers of neuroplasticity adopting recent technologies

N.J. Paik
Seoul National University College of Medicine- Seoul National University
Bundang Hospital, Rehabilitation Medicine, Seongnam, Republic of
Korea

Now we are entering an era of 4th industrial revolution, and we
will see a dramatic change in delivering rehabilitation services
applying new engineering technologies. Robotic rehabilitation,
virtual reality rehabilitation adopting artificial learning or
telerehabilitation principle are such examples. Each of these
technologies provides opportunities for assessment, data manage-
ment and intervention. Robotic rehabilitation can provide high-
intensity task specific motor therapy, and has potential for quanti-
tative measure. However, its effect over conventional therapy or
cost-effectiveness is still controversial. Virtual reality rehabilitation is
immersive and provides motivation to the patients, and also it
closely resemble real world setting and provides augmented real
time auditory, visual and proprioceptive feedback. On top of that it
can be adjustable and standardized and has potential for remote
care. Unfortunately, recent meta-analyses revealed that virtual
reality training was not superior but equally as effective as
conventional therapy when their doses are matched.

doi:10.1016/j.jns.2019.10.106
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T4A: Head injury and critical care neurology

Neuroimaging of TBI, moving towards ‘big data’ and precision
management

V. Newcombe
University of Cambridge, University Division of Anaesthesia, Cambridge,
United Kingdom
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The great heterogeneity and complexity of traumatic brain injury
represents a significant barrier to early determination of accurate
prognosis and selection of patients for personalised care. Neuroim-
aging may allow for better characterisation of patients for both
treatment decisions, and the improved selection for clinical trials.
This talk will focus on recent developments in the neuroimaging
after TBI including how AI methods are being applied in lesion
detection and quantitative methods used in the imaging data set
collected as part of the CENTER-TBI study (Collaborative European
Neurotrauma Effectiveness Research in Traumatic Brain Injury,
wwww.center-tbi.eu). This is a large European observational study
of over 4500 patients who sustained TBI of all severities of whom a
subset had MRI. The use and insights obtained from CT, conventional
MRI as well as more advanced methods including diffusion tensor
imaging will be discussed. The potential for world-wide initiatives
including the ENIGMA consortium to build larger data-bases of MRI
obtained in patients after TBI and so aid understanding of the
pathophysiology and patient trajectory will also be discussed.

doi:10.1016/j.jns.2019.10.107
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Surgical management of TBI

I. Ahmad
Mediclinic City Hospital, Neurosurgery, Dubai, United Arab Emirates

Traumatic brain injury is a leading cause of death & disability all
over the world. The early diagnosis via CT Brain & the active medical
management has improved tremendously in the last decade. With
the use of assisted ventilation & the intracranial monitoring the out
come of severe traumatic brain injury has improved & the number of
survival has increased & the disability has lessened.

The active surgical treatment of traumatic brain injury has added
a lot to the out come starting with the intracranial monitoring,
removal of surgical intracranial haematomas, Elevation of depressed
fractures & the decompressive craniectomy are the key to success in
the management of TBI.

I am going to talk about the evidenced base approach to all
surgical procedures in the management of TBI with emphasis on
personal experience in Dubai.

doi:10.1016/j.jns.2019.10.108
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Mitochondrial DNA and neurodegeneration

P. Chinnery
University of Cambridge, Department of Clinical Neurosciences and MRC
Mitochondrial Biology Unit, Cambridge, United Kingdom

Mitochondria are essential for the production of adenosine
triphosphate (ATP) which is required for all active cellular processes

including neuronal function. Much of our understanding of their role
in neurodegeneration comes from the investigation of disease
mechanisms in primary mitochondrial disorders, which affect ~1/
5000 of the population. Mitochondrial diseases arise from mutations
in either mitochondrial DNA (mtDNA) or nuclear genes, which
together code for over ~1500 proteins. In adults presenting with a
primary mitochondrial disorder, ~2/3 are found to harbor a primary
pathogenic mutation of mtDNA. In some patients, the mutations
affect all of the mtDNA molecules (homoplasmic), and typically
affect a single organ system or cell type, such as the retinal ganglion
cell in Leber Hereditary Optic Neuropathy (LHON). Other mutations
only affect a proportion of the mtDNA molecules (heteroplasmic),
and typically cause multi-system neurological disorders including
mitochondrial encephalomyopathy with stroke-like episodes
(MELAS) due to the m.3243ANG MTTL1 mutation. For some time, it
has been known that mtDNA mutations accumulate in healthy
people during life, including within central neurons. A higher burden
of mtDNA mutations has been described on common neurodegen-
erative diseases, including Alzheimer’s and Parkinson’s diseases.
Until recently, these mutations were assumed to arise during life
(somatic mutations), but recent evidence suggests that some of these
mutations are inherited down the maternal line. Thus, understanding
the origin of de novo mtDNA mutations has far reaching implications
beyond rare primary mitochondrial disorders, and includes common
neurodegenerative diseases. Recent large-scale genomic studies has
cast light on this process.

doi:10.1016/j.jns.2019.10.109
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Mitochondrial mechanisms in neurodegeneration – Lessons
learnt from animal models of mitochondrial diseases

N.G. Larsson
Karolinska Institutet, Medical Biochemistry and Biophysics, Stockholm,
Sweden

Impaired function of the oxidative phosphorylation (OXPHOS)
system is a major cause of human neuromuscular dysfunction. In
mitochondrial disease, a wide variety of mutations in mitochondrial
DNA (mtDNA) or nuclear genes have been shown to be the
cause. Mitochondrial dysfunction is also secondarily affected in
common forms of human age-associated neurodegeneration, such as
Parkinson´s disease. Remarkably, patients with mitochondrial diseases
caused by pathogenic mtDNA mutations often have high levels of
wild-type mtDNA and experimental evidence suggests that an overall
stimulation of mtDNA expression may substantially ameliorate or
even cure mitochondrial disease. Genetic and pharmacological
attempts to stimulate mtDNA expression as a treatment for mito-
chondrial dysfunction will be described. Another target area for
treatment could be to intervene with harmful secondary consequences
caused by the respiratory chain deficiency. One example is that
coenzyme Q deficiency can develop as a secondary consequence of
mitochondrial dysfunction caused by reduced mtDNA expression or
impaired mitochondrial fusion. There has been a lot of insights
into the pathophysiology of mitochondrial disease during the last two
decades and many novel treatment concepts are under development.

doi:10.1016/j.jns.2019.10.110
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Mitochondria and optic neurodegeneration

V. Carelli
University of Bologna, Department of Biomedical and Neuromotor
Sciences DIBINEM, Bologna, Italy

Retina and optic nerve are most frequently affected in mitochon-
drial diseases, due to their high-energy requirements and cell-
specific features. Genetic errors affecting both the mitochondrial and
nuclear genomes lead to a large range of syndromes characterized by
different kinds of mitochondrial dysfunction, which may clinically
express with retinal dystrophy or optic neuropathy. The optic nerve
can be typically affected as the only clinical manifestation, for
example in Leber’s hereditary optic neuropathy (LHON), which is
maternally inherited due to mitochondrial DNA (mtDNA) point
mutations, and dominant optic atrophy (DOA), most frequently due
to heterozygous OPA1 mutations. In recent times the landscape of
genetic causes of DOA, as well as other rare recessive and X-linked
forms of optic neuropathy, widened considerably thanks to next
generation sequencing. The pathways most frequently affected
involve genes related to mitochondrial dynamics (both fission and
fusion), respiratory chain with predilection for complex I defects,
and, more recently, a new syndrome combining both optic atrophy
and retinal dystrophy was identified as linked to dominant and
recessive mutations in the mitochondrial single strand binding
protein 1 (SSBP1). This latter new syndrome, which is multisystemic
and includes renal failure leading to transplantation, sensorineural
deafness and other features, points to the importance of mtDNA
maintenance as a key mechanism to keep the retina and optic nerve
healthy. Multiple trials are currently ongoing, mostly focusing on
LHON as a paradigm, but many options of gene therapy and other
corrective strategies for these disorders are in preclinical experi-
mentation, casting hope for these patients to be cured.

doi:10.1016/j.jns.2019.10.111

WCN19-2316

T4B: Head injury and critical care neurology

Concussion, traumatic brain injury, and chronic traumatic
encephalopathy: lessons from the battlefield, ball field, and lab
bench

K. El Shunnar
Mediclinic City Hospital, Neurosurgery, Dubai, United Arab Emirates

Concussion is defined as a mild traumatic brain injury reflecting
brain dysfunction. In the United States, more than 1.5 million people
experience some form of traumatic brain injury (TBI) per year. Most
people with mild TBI have no long-term symptoms. One in six will
have lingering or long-term symptoms. These include headache,
dizziness, sleep changes, mood and behaviour changes and slow
thinking. Common causes include motor vehicles accidents, falls and
sport injuries. One fifth of soldiers involved in modern warfare are

exposed to some form of TBI. Many people don’t realize they have
sustained a mild TBI. Microscopic damage can affect the anatomy and
function of brain cells. Repeated mild TBI particularly in sport can
lead to long lasting symptoms. Moderate to severe TBI include brain
contusions and more serious cerebral bleeds. It is more symptomatic
and requires longer recovery. Short and long term sequalae of
traumatic brain injury in civilian and military population are
discussed.

doi:10.1016/j.jns.2019.10.112
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T4B: Head injury and critical care neurology

Development and spread of tau pathology after TBI

E. Zaniera, I. Bertania, G. Veglianteb, E. Sammalia, D.K. Menonc, F.
Fiordalisoa, L. Diomedea, N. Stocchettia, W. Stewartd, R. Chiesaa
aMario Negri Institue for Pharmacological Research, Neuroscience, Italy
bMario Negri Institute, Neuroscience, Milano, Italy
cUniversity of Cambridge- Cambridge- UK, Department of Medicine-
Division of Anaesthesia-, Cambridge, United Kingdom
dMario Negri Institue for Pharmacological Research, Neuroscience,
Glasgow, United Kingdom

Objectives
Traumatic brain injury (TBI) is a risk factor for delayed

neurodegeneration and dementia. We recently found that TBI in
wild-type (WT) mice induces a self-propagating phosphorylated (P)-
tau pathology that progressively spreads in the brain and can be
horizontally transmitted to naïve mice by intracerebral inoculation,
causing synaptic degeneration and memory deficits (Zanier et al.,
2018). This observation indicates that experimental TBI generates
pathogenic tau prions. The aim of this study was to test whether
pathogenic tau prions were generated in human TBI.

Methods
P-tau pathology was investigated in brain autopsies or biopsies of

human TBI by immunohistochemistry and biochemical analysis. The
emergence of tau prions was tested by inoculating human TBI brain
homogenates into the brain of naïve WT (C57BL/6J) mice.

Results
We found that single moderate/severe TBI is associated with the

emergence of widespread tau pathology in a proportion of humans
surviving late after injury with a specific pattern of distribution. In a
proof of principle study, we found memory deficits accompanied by
P-tau pathology and synaptic loss in WT mice receiving a brain
homogenate prepared from a human TBI specimen. Secondary
transmission studies are ongoing and indicate memory deficits in
the inoculated mice as early as 4 months post-inoculation.

Conclusions
These data indicate tau prion formation in human TBI, suggesting

that self-sustained propagation of tau pathology may be responsible
for delayed neurodegeneration, cognitive decline and dementia.

doi:10.1016/j.jns.2019.10.113
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WCN19-0429

T5B: Mitochondrial dysfunction in neurological disease

Mitochondria and ALS

G. Manfredi
Weill Cornell Medicine, Feil Family Brain and Mind Research Institute,
New York, USA

Mutations in coiled-coil-helix-coiled-coil-helix domain contain-
ing 10 (CHCHD10), a mitochondrial protein of unknown function,
cause a disease spectrum with clinical features of motor neuron
disease, dementia, myopathy and cardiomyopathy. To investigate
the pathogenic mechanisms of CHCHD10, we generated mutant
knock-in mice harboring the mouse-equivalent of a disease associ-
ated human S59L mutation, S55L in the endogenous mouse gene.
CHCHD10S55Lmice develop progressive motor deficits, myopathy,
cardiomyopathy and accelerated mortality. Critically, CHCHD10
accumulates in aggregates with its paralog CHCHD2 specifically in
affected tissues of CHCHD10S55Lmice, leading to aberrant organelle
morphology and function. Aggregates induce a potent mitochondrial
integrated stress response (mtISR) through mTORC1 activation, with
elevation of stress-induced transcription factors, secretion of myo-
kines, upregulated serine and one-carbon metabolism, and down-
regulation of respiratory chain enzymes. Conversely, CHCHD10
ablation does not induce disease pathology or activate the mtISR,
indicating that CHCHD10S55L-dependent disease pathology is not
caused by loss-of-function. Overall, CHCHD10S55Lmice recapitulate
crucial aspects of human disease and reveal a novel toxic gain-of-
function mechanism through maladaptive mtISR and metabolic
dysregulation.

doi:10.1016/j.jns.2019.10.114

WCN19-0091

T5B: Mitochondrial dysfunction in neurological disease

Mitochondria in Parkinson’s disease

R. Youle
NIH, NINDS, Bethesda, USA

How PINK1- and Parkin-mediated Mitophagy Prevents
Neurodegeneration

PINK1 and Parkin, both mutated in familial PD, normally work
intimately together to initiate autophagy of impaired mitochondria.
When mitochondria are damaged, Pink1 senses the damage and
accumulates specifically on the outer membrane of damaged
mitochondria where it phosphorylates ubiquitin chains. These
phosphorylated ubiquitin chains on the outer mitochondrial mem-
brane bind to cytosolic Parkin and activate Parkin’s E3 ubiquitin
ligase activity yielding a feedback amplification loop that leads to
autophagy of individual damaged mitochondria. Downstream of
Parkin the machinery that mediates autophagosome recognition of
damaged mitochondria links this pathway to genes mutated in ALS.
Optineurin and the kinase TBK1, both mutated in familial ALS cases,
participate in mitophagy in addition to NDP52. Optineurin and
NDP52 bind to ubiquitin chains on mitochondria and also recruit
autophagy machinery proteins, including the upstream kinase Ulk1

and the downstream autophagosome marker, LC3, to induce
engulfment of the damaged mitochondria. Interestingly, in a murine
model of mitochondrial damage, the product of the kinase PINK1
(phospho-S65 ubiquitin) is detected to increase in the cortex,
representing a biomarker of PINK1 activity. Although mutations in
Parkin and PINK1 in man lead to PD, mice lacking either or both
genes have no PD related phenotypes. However, if mice are stressed,
either by the exacerbation of mitochondria DNA mutation rates or by
exercise, profound inflammatory phenotypes arise, several of which
are linked to human PD patients. The inflammation appears to stem
from mitochondrial DNA released into the cytosol when mitophagy
does not clean up damaged mitochondria. Interestingly, preventing
inflammation through the cGAS/STING pathway prevents neurode-
generation in a mouse model and suggests pharmaceutical treatment
could potentially mitigate neurodegeneration. Additionally, identify-
ing ways to activate the PINK1/Parkin pathway may yield drug
targets for Parkinson’s disease. Recent work shows that the
mitochondrial protease Oma1 opposes PINK1 and inhibition of
Oma1 increases PINK! activity. As the Oma1 knock out mouse has
no severe deleterious phenotype, specific Oma1 inhibitors are worth
analyzing in vitro and in vivo in models of neurodegeneration.

doi:10.1016/j.jns.2019.10.115

WCN19-0569

T5B: Mitochondrial dysfunction in neurological disease

Mitochondria in alzheimer’s disease

E. Area-Gomez
Columbia University, Neurology, New York, USA

The pathogenesis of Alzheimer disease (AD) is associated with
aberrant proteolytic processing of the amyloid precursor protein
(APP) - first by b-secretase to generate a 99-aa C-terminal fragment
(C99) and then by g-secretase (containing presenilins-1 [PS1] or -2
[PS2]) that cleaves C99 to generate the APP intracellular domain and
the b-amyloid (Ab) that is found in extraneuronal plaques - but the
relationship of the former to the latter is unclear. Whereas plaques
typically form late in disease progression, early events include
aberrant lipid metabolism and mitochondrial dysfunction. We
recently showed that PS1, PS2, and g-secretase activity itself are
highly enriched in a subdomain of the endoplasmic reticulum (ER)
that communicates with mitochondria, called mitochondria-associ-
ated ER membranes (MAM), and that ER-mitochondrial connectivity
and MAM function are highly upregulated in presenilin-mutant cells
and in cells from AD patients. However, the relationship of perturbed
APP processing to MAM-related AD phenotypes has been unclear.
MAM, which is a lipid raft rich in cholesterol and sphingomyelin, is a
key regulator of lipid metabolism and of mitochondial dynamics,
among other processes. We now show that C99 is highly enriched in
the MAM, and that it plays a central role in regulating cellular
cholesterol and sphingolipid homeostasis and mitochondrial bioen-
ergetics. Furthermore, in cells from AD patients and in cell and
animal models of AD, C99 levels are increased significantly, resulting
in a disruption of lipid homeostasis that is triggered by the
unregulated uptake of extracellular cholesterol, with downstream
consequences that mimic the biochemical features of AD, including
the bioenergetic deficits. We propose that MAM-localized C99 is a
component of the cell's lipid sensing machinery and that its
accumulation is a key and early event in AD pathogenesis that can
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explain many of the biochemical and morphological features of the
disease.

doi:10.1016/j.jns.2019.10.116

WCN19-2294

T6A: Neurooncology

Advances in therapies for glioblastomas

P. Wen
Dana-Farber Cancer Institute, Center For Neuro-Oncology, Boston, USA

Despite therapy with maximal safe surgery, radiotherapy and
temozolomide chemotherapy the prognosis for patients with glioblas-
toma remains poor with a median survival of only 14-18 months.
Challenges to developing more effective therapies include the lack of
agents that effectively cross theblood-brainbarrier, tumorheterogeneity,
redundant signaling pathways and a suppressed immune system.
Nonetheless, there have been areas of progress. Targeted agents directed
against relatively rare subsets of glioblastomas with BRAFV600E and
H3K27Mmutations andNTRK fusions are showing promise. There is also
significant interest in immunotherapies and oncolytic viruses although
the results to date have been disappointing. Nonetheless there have been
promising preliminary results with neoadjuvant therapy with PD1
antibodies and oncolytic virus, and a large number of combination
therapies are being evaluated in clinical trials.

doi:10.1016/j.jns.2019.10.117

WCN19-1756

T6A: Neurooncology

Standard and novel therapies for lower grade gliomas

M. Van den Bent
Erasmus MC Cancer Institute, Neurology, Rotterdam, The Netherlands

Lower grade glioma are nowadays diagnosed by the WHO 2016
classification with an emphasis on the genetic makeup: an IDH
mutation (mt) characterizes an astrocytoma, if accompanied by 1p/
19q co-deletion an oligodendroglioma is diagnosed. This IDHmutation
is one of the earliest genetic events in IDHmt glioma, the mutated
protein causes an accumulation of 2-hydroxyglutatate resulting in a
variety of downstream metabolic alterations and contributes to the
immunosuppressivemicro-environnement of IDHmt glioma. IDHwild
type grade II and III astrocytoma are no single entity. A subgroup of low
grade gliomawithmolecular features of glioblastoma is distinguished,
dependingon genetic lesions characteristic of glioblastoma (trisomyof
7 together with LOH10, or EGFR amplification or TERT promoter
mutation). Treatment of glioma starts in for all subtypes with a
resection as extensive as safely possible. In oligo-symptomatic IDHmt
glioma patients with a favourable prognostic profile and low grade
histology a watch and wait with careful monitoring thereafter is an
option. A variety of trials have shown that for newly diagnosed IDHmt
tumors the optimal treatment following surgery consists of radiother-
apy followed by either temozolomide or PCV chemotherapy. For rare

low grade glioma targeted treatments exists, like BRAF/MEK inhibitors
for BRAF V600E mutated tumors. Agents that inhibiting mutated IDH
protein have been identified and triasl are ongoing. Other trails are
exploiting IDH induced changes that potentially make tumor cells
more vulnerable for other agents (eg, PARP inhibitors, mTOR/PI3K
inhibitors). Several immunotherapy trials are underway.

doi:10.1016/j.jns.2019.10.118

WCN19-2293

T6A: Neurooncology

Advances in CNS lymphoma

L. Nayak
Dana-Farber Cancer Institute, Center for Neuro-Oncology, Boston, USA

Primary central nervous system lymphoma (PCNSL) is an aggres-
sive extranodal non-Hodgkin lymphoma restricted to the brain, spinal
cord, cerebrospinal fluid and eye, in the absence of systemic disease.
PCNSL is a diffuse large B-cell lymphoma in greater than 95% of the
cases. There has been significant progress in the treatment for this
disease and therapeutic regimens have been evolving. Prompt
diagnosis and early institution of therapy are essential for improved
outcomes. Age and performance status are two important prognostic
factors in this disease and patients should be stratified based on these
factors in order to establish the best therapeutic approach. High-dose
methotrexate based multi-drug chemotherapy is the standard of care
induction treatment of newly diagnosed PCNSL. The role of rituximab
in upfront therapy is uncertain due to conflicting results from two
randomized studies. Consolidation regimens to reduce recurrence risk
include thiotepa-based high-dose chemotherapy and autologous stem
cell transplant, non-myeloablative chemotherapy alone or whole
brain radiation. Delayed neurocognitive side effects are higher with
radiation regimens particularly in older patients. Approximately 50%
of the patientswith PCNSL develop recurrent disease and 10% to 30% of
patients have primary refractory disease that are challenging to treat.
More insight into the pathophysiology of PCNSL has led to develop-
ment of clinical trials with novel targeted agents and immunother-
apies based on the molecular properties of the disease, that have
demonstrated early evidence of activity in the recurrent and refractory
setting. Current research is focused on the development of effective
and less neurotoxic strategies for prolonged disease-free survival.

doi:10.1016/j.jns.2019.10.119

WCN19-2056

T6A: Sleep and circadian neuroscience

Neurobiology and genetics of circadian rhythms

P. Zee
Northwestern University, Neurology, Chicago, USA

There have been remarkable advances in our understanding of
the molecular, cellular and physiological mechanisms underlying the
regulation of circadian rhythms, as well as the impact of circadian

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx42

http://dx.doi.org/10.1016/j.jns.2019.10.116
http://dx.doi.org/10.1016/j.jns.2019.10.117
http://dx.doi.org/10.1016/j.jns.2019.10.118
http://dx.doi.org/10.1016/j.jns.2019.10.119


dysfunction on health and disease. The concept of circadian health
captures the necessity of proper function of internal body clocks and
their synchronization with external influences such as the light/dark
cycle, lifestyle choice and work/school schedules. The discovery of
the molecular mechanisms generating circadian rhythms received
the Nobel Prize in Physiology or Medicine in 2017. This discover,
coupled with the recent findings that circadian clocks are found in
nearly all cells and tissues, and that nearly 40% of entire genome is
rhythmic have broadened our view of the impact of circadian
rhythms on health. In addition to timing, circadian clocks regulate
cellular bioenergetics, inflammation and cell division. It is now
evident that circadian dysfunction can play a role in a wide range of
pathology, from the increased risk for cardio-metabolic disease and
malignancy in shift workers, to the changes in circadian amplitude
that often precede the clinical symptoms of neurodegenerative
disorders, such as Alzheimer’s Disease and Parkinson Disease. The
rhythmic expression of genes, proteins and metabolites in humans,
offer new opportunities to examine circadian timing by using
computational quantification of temporal organization as diagnostic
biomarkers in the clinic.

doi:10.1016/j.jns.2019.10.120

WCN19-0185

T6A: Sleep and circadian neuroscience

Circadian rhythm in neurodegenerative diseases

A. Videnovic
Massachusetts General Hospital/Harvard Medical School, Neurology,
Boston, USA

The circadian system regulates biological rhythmicity in the
human body. Circadian rhythms are physiological and behavioral
cycles generated by an endogenous biological clock, the suprachias-
matic nucleus. These rhythms have a major role in physiology and
behavior at molecular, cellular, organ-system, and whole-organism
levels. The role of the circadian system in neurodegenerative
disorders has attracted an increasing amount of interest from the
scientific community. Impaired sleep-wake cycle, the most robust
output rhythms of the circadian system, is significantly affected by
neurodegenerative disorders, may precede them by decades, and
may also affect their progression. Emerging evidence suggests that
circadian disruption may be a risk factor for these neurologic
disorders. Circadian rhythm dysfunction is often observed in patients
with Alzheimer disease, in whom it has a major impact on quality of
life and represents one of the most important factors leading to
institutionalization of patients. Similarly, sleep and circadian prob-
lems represent common non-motor features of Parkinson disease
and Huntington disease. Clinical studies and experiments in animal
models of these neurodegenerative disorders have revealed the
progressive nature of circadian dysfunction throughout the course of
neurodegeneration. It is proposed that intervening with circadian
function provides a novel research avenue down which new
strategies for improving symptomatic treatment and slowing of the
progressive degenerative process can be approached to lessen the
burden of these disorders.

doi:10.1016/j.jns.2019.10.121

WCN19-0312

T6A: Sleep and circadian neuroscience

Brain imaging in rem sleep behavior disorder

D. Arnaldi
Clinical Neurology, DINOGMI, Genoa, Italy

REM sleep behavior disorder (RBD) is a parasomnia typically
occurring during REM sleep, characterized by complex and often
violent behaviors. More than 80% of idiopathic RBD (iRBD) eventually
develop a neurodegenerative disease, mostly a synucleinopathy. Brain
imaging techniques provide in vivo demonstration of structural and
functional abnormalities in such patients. Several studies have shown
that iRBD patients often exhibit brain imaging finding suggestive of
incipient neurodegenerative process, even without clinical sign of
parkinsonism or dementia. On the one hand, these findings are
allowing a better understanding of the pathophysiological basis
underlying RBD. Moreover, growing evidence are suggesting that the
use of brain imaging may allow the identification of iRBD patients at
high risk of short-term conversion in a definite neurodegenerative
disorder. Neuroprotective therapies for synucleinopathies are not
available yet, but the identification of patients to be included in
neuroprotective clinical trials is a main research priority nowadays.

doi:10.1016/j.jns.2019.10.122

WCN19-2309

T7A: Neuroophthalmology

Optic neuritis: Differential diagnosis and management

G. Plant
The National Hospital for Neurology and Neurosurgery, Neuro-Ophthal-
mology, London, United Kingdom

Optic neuritis is one of the commonest conditions presenting
acutely to both Ophthalmic and Neurological services worldwide. In
the past 20 years understanding of the management of optic neuritis
has departed from an emphasis on those cases associated with
multiple sclerosis (emanating from Europe and North America)
where there remains no treatment that influences the outcome. We
now recognise four additional categories phenotypically and sero-
logically: 1) A post-infectious monophasic disorder 2) An autoim-
mune, episodic relapsing condition associated with neuromyelitis
optica (NMO) and the Aquaporin 4 antibody 3) An autoimmune
episodic relapsing condition associated with the myelin oligoden-
drocyte (MOG) antibody which may show features of NMO and 4) A
corticosteroid dependent condition requiring long term immune
suppression known as chronic relapsing inflammatory optic neurop-
athy (CRION), some of which cases are found to have the MOG
antibody. In this presentation I will discuss the approach from the
point of view of a clinician faced with a patient presenting with his/
her first ever episode of optic neuritis. How are the decisions to be
made regarding diagnosis and treatment to prevent irreversible
visual loss in this and any future attacks, where "time is vision"?

doi:10.1016/j.jns.2019.10.123
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WCN19-0226

T7A: Neuroophthalmology

Infective optic neuropathies- Dengue and beyond

D. Milea
Singapore National Eye Hospital, Neuro-Ophthalmology, Singapore,
Singapore

Dengue is a viral epidemic affecting endemic regions in Southeast
Asia, Americas and theWestern Pacific. Dengue viruses are flaviviridae
of four serotypes (DEN-1, DEN-2, DEN-3, DEN-4), spread via mosquito
vectors, mainly Aedes aegypti and Aedes albopictus. Systemic clinical
manifestations range from a febrile illness to life-threatening hemor-
rhagic complications and dengue shock syndrome. The main clinical
features associate high-grade fever and headache, myalgia, arthralgia,
body ache, skin erythema, and facial flushing. Ophthalmic manifesta-
tions are common, including anterior segment involvement, uveitis
and the vision threatening dengue maculopathy. Neuro-Ophthalmic
involvement includes cranial nerve palsies, optic neuritis and mani-
festations associated to intracranial hemorrhage, more rarely throm-
bosis. We will review the clinical manifestations, pathophysiology as
well as therapeutic and management options in this condition with
potentially high morbidity and mortality.

doi:10.1016/j.jns.2019.10.124
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T7A: Neuroophthalmology

Management of IIH

P. Subramanian
University of Colorado School of Medicine, Ophthalmology, Aurora, USA

Idiopathic intracranial hypertension (IIH), also known as
pseudotumor cerebri syndrome, is a condition that typically affects
overweight or obese women of childbearing years and causes visual
morbidity and headache. Investigations are required to exclude
secondary causes such as venous sinus thrombosis or inflammatory
disorders. Most patients respond to medically-directed weight loss
with use of carbonic anhydrase inhibitors as needed, but more
severely affected patients may need surgical interventions such as
optic nerve sheath fenestration, CSF diversion, or venous sinus
stenting. A stepwise approach to patient management will be
presented, based on best available data and clinical experience.

doi:10.1016/j.jns.2019.10.125

WCN19-0220

T8: Ethical aspects of neurological practice

The imperative and multidimensionality of neuroethics for
neurology and the neurological sciences

J. Illes
Neuroethics Canada, University of British Columbia, Vancouver, Canada

The field of neuroethics, now 15 years old, seeks to rigorously
align ethical inquiry with discoveries and progress in the neuro-
logical sciences. Neuroethics embraces a pragmatic, solution-
oriented approach that privileges evidence over a priori moral
principles that have led more traditional forms of bioethics of the
past. Major contributions that have changed the landscape of
research, clinical practice and innovations in commercialization
span thinking about better diagnosis, treatment and prediction of
neurological across human lifespan, from neurodevelopment, the
mature adult, and the aging brain. While harms and hopes,
autonomy, and justice remain enduring ethical anchor points for
brain and mental health, returning and emerging new capabilities
that include neurotechnological devices, neurogenetic capabilities,
AI, and big data, have profoundly shifted the features of this
landscape. How will neuroethics empower neurology and neurol-
ogists to adapt seamlessly to rapid change across cultures and
geographic borders? The answer to that question will shape this
presentation and session.

doi:10.1016/j.jns.2019.10.126
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T8: Ethical aspects of neurological practice

Emerging legal and regulatory issues in neurology and
neurosurgery

J. Chandler
University of Ottawa, Faculty of Law, Ottawa, Canada

Advances in brain sciences and technology are raising important
challenges for the law and legal systems, in turn affecting the
practice of neurology and neuropsychiatry. Continued concerns exist
about the concept of neurologically determined death raise the
question of how to respond to and accommodate religious differ-
ences in diverse societies. The increase in the number of jurisdictions
permitting medically assisted death is leading to questions about the
eligibility of patients with neurological and psychiatric conditions as
well as the role of physicians of different specialties in assessing and
assisting those patients to die. One particularly interesting and
challenging issue emerging at the intersection of law, neurology and
psychiatry is the regulation of invasive surgical interventions to
address behavioural and mental symptoms. Laws formerly enacted
in response to older forms of psychosurgery still exist in numerous
jurisdictions and may affect the development and application of
treatments such as deep brain stimulation in such cases. Further
ethicolegal issues confronting neurologists may flow from pressures
in other parts of medicine. For example, the challenges posed by the
use of aggressive and advanced forms of resuscitation - primarily
intended to preserve life while also preserving the opportunity for
organ donation – may also increase rates of survival with serious
brain injuries.

doi:10.1016/j.jns.2019.10.127
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WCN19-0263

T8: Ethical aspects of neurological practice

Emerging ethical issues for practicing neurologists

H. Chneiweiss
INSERM, Neuroscience Paris Seine U1130, Paris, France

Emerging technologies hold great promise for human health and
innovation, particularly in the field of neurology. From biomarkers to
anticipate or follow-up a disease to artificial intelligence to help
physicians, novel technologies applied to brain disorders also raise
ethical challenges, both classical and novel. We observe new tensions
between the best standard of care established through evidence-based
medicine and the respect for the autonomy of the patient and her/his
choice, for example in chronic pain management. This is even more
complex when a surrogate person, parents for a sick child, husband,
spouse or children for an unconscious person, has to decide. As
research progress on high-speed rhythm, we need to differentiate
between what we hope or expect from research and where we
currently stand. For example, we must build an ethical framework to
handle the use of Alzheimer’s disease biomarkers having an indis-
pensable value for research, but limited advantages for the current
clinical practice. We need to combine the best interest of our patients
and the public health principles of justice considering the high costs of
new technologies and the limited resources. Obviously, we needmore
research to establish prognostic markers and anticipate the individual
form of development of a specific neurological disease, of paramount
importance for chronic conditions such as multiple sclerosis. We also
needmore training ofmedical staff to these newquestions and engage
in discussions with patients and relatives to optimize what defines
efficacy and beneficence in therapeutic innovation.

doi:10.1016/j.jns.2019.10.128

WCN19-2314

T6B: Neurooncology

Paraneoplastic neurologic syndromes

J. Degroot
University of Texas MD Anderson Cancer Center, Neuro-Oncology,
Houston, USA

Paraneoplastic neurologic disorders are rare neurologic syndromes
due to complications not attributable to direct invasion of the nervous
system by the neoplasm, infections, or complications of cancer
treatment. Many paraneoplastic neurologic disorders are associated
with pathogenic anti-neuronal antibodies or T-cell responses to
specific antigens. Expanded access to paraneoplastic antibody testing
has led to early identification of autoantibodies but challenges remain
in the interpretation of test results within the appropriate clinical
context. Tumors commonly associated with CNS paraneoplastic
neurologic disorders express neuroendocrine proteins, affect organs
with immunoregulatory properties, or contain mature or immature
neuronal tissue. Peripheral nervous system paraneoplastic neurologic
disorders are more commonly associated with tumors that produce
immunoglobulins. Disorders that do not conform to a classical
paraneoplastic disorder or do not contain anti-neuronal antibodies
are likely immune related or potentially triggered by immunotherapy.

Improved detection of new autoantibodies, better characterization of
paraneoplastic neurologic syndromes and their definitions together
with earlier tumor identification has led to improved recognition and
early initiation of treatment of these disorders. Challenges to
treatment including variable treatment protocols, risks related to the
underlying cancer, concurrent use of immunotherapeutic agents, and
delays to initiation of treatment. This presentation will review classic
concepts of these paraneoplastic disorders, recent clinical and
immunologic diagnostic criteria, and treatment strategies for this
diverse group of rare diseases.

doi:10.1016/j.jns.2019.10.129

WCN19-0069

T6B: Neurooncology

Neurologic complications of cancer immunotherapies

M. Weller
University Hospital Zurich, Department of Neurology, Zurich,
Switzerland

Cancer immunotherapy has assumed amajor role in the portfolio of
cancer therapies in recent years. The most important and widely used
immunotherapies are antibodies targeting immune “checkpoint”
molecules that govern the activation state of T lymphocytes. These
include antibodies to cytotoxic lymphocyte antigen (CTLA) 4 such as
ipilimumab or to programmed death (PD) 1 such as nivolumab or
pembrolizumab or its ligand, PD-L1, such as atezolizumab or
durvalumab. These agents have dramatically changed outcome for
common cancers such as non-small cell lung cancer or melanoma.
Immune checkpoint antibodies broadly raise the activation state of the
immune system and allow recognition of cancer cells as “foreign” and
subsequently their immune attack and elimination. Their role in the
treatment of primary brain tumors is less well defined. The introduc-
tion of immune checkpoint inhibitors has also resulted in a novel
spectrum of side effects mostly related to autoimmune phenomena:
inflammatory myopathies, myasthenia gravis, acute and chronic
demyelinating polyradiculoneuropathies, vasculitic neuropathies, cra-
nial neuropathies, autoimmune encephalitis, multiple sclerosis-like
syndromes, aseptic meningitis, and hypophysitis. The incidence of
such neurological adverse events is probably in the range of 1%, most
develop in a timeframe of weeks after initiation of therapy, diagnosis
may be challenging. A drug holiday without or with steroids often
results in neurological recovery, but the balance betweenmaintaining
tumor control and allowing autoimmunity to remit is delicate.

doi:10.1016/j.jns.2019.10.130

WCN19-2018

T6B: Neurooncology

Standard and novel therapies for brain and leptomeningeal
metastases

E. Le Rhun
University Hospital-CHRU, Neuro-oncology-Neurosurgery Department,
LILLE, France

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx 45

http://dx.doi.org/10.1016/j.jns.2019.10.128
http://dx.doi.org/10.1016/j.jns.2019.10.129
http://dx.doi.org/10.1016/j.jns.2019.10.130


The incidence of central nervous system metastases is increasing
due to an improved overall survival of cancer patients and due to the
development of diagnostic approaches and techniques. The progno-
sis still remains poor, with many patients dying within one year of
diagnosis. The goal of treatment is to prolong survival, to maintain
quality of life and to prevent or delay neurological deterioration.

Surgery and stereotactic radiotherapy represent the two main
options for the treatment of brain metastases. The role of systemic
pharmacotherapy, especially targeted agents and immunotherapy, is
increasing, especially in asymptomatic patients with small metasta-
ses not requiring corticosteroids. Surgery still has an important role
for single lesions causing neurological deficits and to determine or
update the pathological and molecular data of brain metastasis, but
sometimes also in the palliative setting in the presence of immediate
vital or functional risk. The role of whole brain radiotherapy is more
and more limited even in late disease stages. The timing of the best
combination between systemic treatment and stereotactic radiother-
apy has not yet been established by adequate randomized studies.

Treatment recommendations for leptomeningeal metastases are
mainly based on expert opinion. Treatment strategies include intra-
cerebrospinal fluid pharmacotherapy, systemic pharmacotherapy,
and radiotherapy. The therapeutic strategy is usually determined by
the clinical, imaging and cytological presentation of the disease. Six
randomized trials have been published on intrathecal therapy.
Intrathecal therapy may improve progression-free survival. The
safety and efficacy of new intrathecal agents, mostly targeted agents
but also immunotherapy, is currently explored. No randomized trials
are available for systemic pharmacotherapy and radiotherapy. The
choice of the best systemic agent is usually guided by data from the
brain metastases field. As for brain metastases, the role of whole
brain metastases is declining for the treatment of leptomeningeal
metastases, and stereotactic radiotherapy is mainly performed for
the treatment of meningeal nodules or symptomatic sites.

In both conditions, brain metastases and leptomeningeal metas-
tases, an individualized approach involving patients and caregivers is
essential during the course of disease.

doi:10.1016/j.jns.2019.10.131

WCN19-0318

T6B: Sleep and circadian neuroscience

Rem sleep behavior disorder (RBD): Current animal models,
pathophysiology and the strong link with the alpha-
synucleinopathies

C. Schenck
University of Minnesota Medical School, Minnesota Regional Sleep
Disorders Center and Dept. of Psychiatry, Minneapolis, USA

RBD, formally described in 1986, is a parasomnia featuring
dream-enacting behaviors emerging with loss of the generalized
skeletal muscle paralysis of REM sleep, viz. "REM-atonia." Dream-
enactment is often aggressive and violent, commonly resulting in
injuries to self and bed partner. Polysomnography (PSG) is required
to establish the diagnosis, with the objective diagnostic hallmark
being the loss of REM-atonia. Pharmacotherapy with bedtime
clonazepam and/or melatonin is highly effective in most reported
cases. RBD predominantly affects middle-aged and older men–which
most likely reflects a clinical referral bias on account of more
aggressive and injurious RBD behaviors in men compared to women.

This is supported by the first epidemiologic study of PSG-confirmed
RBD in the general population that found an equal gender ratio,
along with a 1.06% prevalence (Habia-Rubio et al. Sleep 2017;41(2):
doi: 10.1093/sleep/zsx197). Longitudinal studies of patients with
idiopathic RBD (iRBD) have shown that N80% will develop alpha-
synucleinopathy neurodegeneration (Parkinson's disease [PD]; de-
mentia with Lewy bodies [DLB]; multiple system atrophy [MSA]),
with the mean interval from RBD onset to overt neurodegeneration
being 12-14 years. A recent meta-analysis of the literature on
conversion rates from iRBD to PD/DLB in nearly 4,000 patients found
a 33% conversion rate at 5 years, 82% at 10.5 years, and 97% at 14
years from the time of iRBD diagnosis (Galbiati A, et al. Sleep Med
Rev 2019;43:37-46). Thus, iRBD is now considered to be a prodromal
feature and the premier early biomarker of alpha-synucleinopathy
neurodegeneration, which has accelerated the search for promising
disease-modifying/neuroprotective therapies to be tested in double-
blind trials. RBD is found in approximately 50% of PD patients, in 75%
of DLB patients, and in N90% of MSA patients. Many studies have
found that the presence of RBD in PD is a marker of increased global
disease severity of PD (compared to PD without RBD), involving
motor and cognitive dysfunction, visual hallucinations, disease
burden, and diminished quality of life. Experimental animal models
of RBD (beginning in 1965 by Jouvet et al. in Lyon, France) have
provided insights into the key brainstem nuclei and pathways
subserving REM-atonia that are disrupted by the spectrum of
neurological disorders causing RBD. The elegant current work of
the Luppi group in Lyon, using genetic inactivation methods, has
confirmed the critical roles played by the sublateral dorsal (sub-
ceruleus) nucleus in the pons (Valencia Garcia S, et al. Brain
2017;140:414–20), and the ventromedial inhibitory nucleus in the
medulla. (Valencia Garcia S, et al. Nat Commun 2018;9(1):504;
doi:10.1038/s41467-017-02761-0). A transgenic mouse model of
RBD has also been developed in which mice with deficient glycine
and GABA transmission had the behavioral, motor, and sleep
phenotype that recapitulated the cardinal features of human RBD
(Brooks PL, Peever JH. J Neurosci 2011; 31(19):7111–21).

doi:10.1016/j.jns.2019.10.132

WCN19-0584

T6B: Sleep and circadian neuroscience

Prodromal Parkinson's and RBD: Clinical signs and
polysomnographical changes

C. Trenkwalder
Neurology, Center of Movement Disorders, Kassel, Germany

The current diagnosis of Parkinson’s disease (PD) includes only
motor symptoms: two of the three cardinal motor features,
hypokinesia, tremor and rigidity, have to be present according to
UK Parkinson’s Disease Society Brain Bank Criteria (Gibb and Lees,
JNNP 1988). “Prodromal Parkinson” includes signs in the gastroin-
testinal system, in sleep-wake regulation, and in the autonomic
nervous system, changes in pain perception and psychopathological
alterations. When motor symptoms start, more than 50% of
dopaminergic neurons are already degenerated, and long before the
affection of these midbrain areas α-synuclein positive pathology
occurs in the lower brainstem and olfactory bulb.

REM sleep behavior disorder (RBD) is currently the most specific
prodromal feature of α-synuclein pathology, which may manifest
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even a decade before motor symptoms. In an 18-year follow-up
study more than 80% of the subjects of a cohort with idiopathic RBD
have developed a neurodegenerative disease (Schenck et al Sleep
Med 2013). Idiopathic RBD is defined by the International Classifi-
cation of Sleep Disorders in its current 2014 version (ICSD-3, (Sleep
2014)). Clinical RBD is characterized by vocalizations, jerky move-
ments of the extremities or the whole body, bed falls or complex
movements and are shown in videos taken from patients with
idiopathic RBD or RBD in PD.

RBD includes a pathologically increased muscle tone of the chin
(REM without atonia, RWA) recorded during REM sleep in poly-
somnography. For measurement of RWA surface electromyography
(EMG) activity of the mentalis muscle is commonly quantified
according to the method published by the SINBAR group (Frauscher
et al Sleep 2012), with an amplitude exceeding twice the background
EMG activity and a cut-off value of N18.2%.

The prevalence of RBD in newly diagnosed PD patients is about
25%, with an increasing percentage during the course of the disease,
such as a marker of progression of PD (Sixel-Doering et al, MDJ abstr
2019). RBD occurs in synucleinopathies such as PD and even more
frequently in dementia with Lewy Bodies (DLB) and in multiple
system atrophy (MSA).

Unfortunately none of these non-motor parameters and RBD can
be shown in each single PD patient, some PD patients even miss
many of these non-motor features or develop them later in the
disease. Therefore the term “Prodromal Parkinson” has still to be
elucidated by larger studies to delineate the most specific pattern of
premotor signs.

doi:10.1016/j.jns.2019.10.133

1762

T6B: Sleep and circadian neuroscience

Imaging of RBD: New MRI and spect data

B. Jeon
Seoul National University Hospital, Neurology, Seoul, Republic of Korea

Idiopathic rapid eye movement sleep behavior disorder (iRBD) is
a prodromal stage of synucleinopathies such as Parkinson’s disease,
dementia with Lewy bodies, and multiple system atrophy. Through
recent advances in neuroimaging analysis, we made a progress in
understanding the neurodegeneration signals in iRBD and early
detection of individuals at prodromal stages of these syn-
ucleinopathies, thus identifying imaging biomarkers of prodromal
synucleinopathies. In this session, I will present up-to-date re-
searches on functional and structural brain changes in iRBD using
high resolution MRI techniques visualizing substantia nigra and
brainstem nuclei, and resting state brain network changes as well as
molecular imaging studies using 18F-FDG and FP-CIT (dopamine
transporter) positron emission tomography scans covering both
cross-sectional and longitudinal studies. Further large scale cohort
studies with integration of multimodal imaging data in conjunction
with clinical signs of neurodegeneration can provide us useful
markers to predict individuals with iRBD at high risk of conversion
into synucleinopathies, and therefore guide us to select candidates
for future neuroprotective clinical trials.

doi:10.1016/j.jns.2019.10.134

WCN19-2015

T7B: Neuroophthalmology

Of places and faces- cortical visual disorders

J. Barton
University of British Columbia, Medicine Neurology-Ophthalmology and
Visual Sciences-Psychology, Vancouver, Canada

Face recognition and topographic orientation are two high-level
visual skills that can be impaired by damage to occipital or temporal
structures, particularly in the right hemisphere. As complex functions,
there can be different reasons for the impairment in different subjects.

Prosopagnosia, the inability to recognize familiar faces, has an
apperceptive variant, in which subjects fail to perceive the fine
structural differences between faces, which is associated with
damage to the fusiform or occipital regions. Face perception is less
affected by anterior temporal regions, which tend to cause an
amnestic variant. These variants also differ by the type of disorders
that tend to co-occur. While both can show some impairment in
recognition of other objects such as cars, the apperceptive variant is
associated with dyschromatopsia, while the amnestic variant can be
associated with amusia and/or impaired voice recognition.

Topographic disorientation is the impaired ability to navigate the
world, often typified by subjects getting lost in familiar surroundings.
In some cases this likely reflects a landmark agnosia, in which
subjects cannot recognize places or buildings. In others, particularly
those with medial occipitotemporal damage, the problem may be
impaired formation and use of cognitive maps, which can be
revealed by virtual reality tests of navigation.

Recent work has also revealed the existence of developmental
variants of both prosopagnosia and topographic disorientation. Their
prevalence, their neural basis, and the behavioural parallels with the
acquired forms, are all areas of ongoing research.

doi:10.1016/j.jns.2019.10.135

WCN19-0427

T7B: Neuroophthalmology

Painful ophthalmoplegia- diagnostic pearls

V. Lal
Postgraduate Institution of Medical Education and Research-Chandi-
garh-India, Neurology, Chandigarh, India

Aim
To discuss a coherent clinical approach in the diagnosis and

management of Painful Ophthalmoplegia (PO).

Background
PO refers to Orbital, Hemi/holocranial pain with ocular motor

palsies, oculosympathetic paralysis and/or sensory loss in the
distribution of the trigeminal nerve. The site of lesion extends
anywhere from mesencephalon to orbit, though the commonest sites
are cavernous sinus and superior orbital fissure. Careful clinical
examination with special attention to associated neurological signs
often provides clinical clues to anatomical site of lesion.

Etiologically, the causes could be classified as vascular, tumors,
inflammatory, infectious and other systemic causes like diabetes,
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vasculitis, ophthalmoplegic migraine etc. Special focus needs to be
put on the pupillary size and reaction in distinguishing aneurysmal
from non aneurysmal PO. Whereas midbrain lesions may produce
bilateral ptosis, extraaxial lesions often result in unilateral ptosis
with or without other cranial nerve involvement.

Clinico- radiological/ clinico-pathological correlation is another
important aspect in management of patients. Importance of a
multidisciplinary team cannot be underscored when dealing with
specific causes of PO like infectious (eg. fungal) or certain non
infectious (eg. vasculitis) etiologies.

Conclusion
A careful and meticulous approach helps in determination of

underlying etiology and in institution of proper treatment of serious
disorders, which if left untreated may be associated with disastrous
consequences.

doi:10.1016/j.jns.2019.10.136

WCN19-0324

T7B: Neuroophthalmology

Ocular motility disorders with special emphasis on multiple
sclerosis

C. Tilikete
Hospices Civils de Lyon-France, Neuro-Ophthalmology, Lyon, France

Multiple sclerosis (MS) is a demyelinating disease of the central
nervous system leading todisability, especially in youngpatients. Ocular
motor manifestations in MS can occur acutely in relapse or chronically,
the last as a consequence of previous relapses or as a chronic course of
the disease. This talk encompasses the spectrum of ocular motor
disorders in patients with MS emphasizing prevalence, examination
findings, diagnostic features, functional consequences, classification of
MS course, and management of these disturbances of ocular motility.
Themost frequent and specific acute ocularmotormanifestation is uni-
or bilateral internuclear ophthalmoplegia (INO). The most frequent
chronic manifestations include INO and cerebellar ocular motor
disorders such as gaze-evoked nystagmus, saccadic hypermetria, and
lack of vestibulo-ocular reflex inhibition. The most disabling syndrome
is pendular nystagmus. The high prevalence of ocular motor manifes-
tations in MS emphasizes the importance of neuroophthalmological
examination. Because chronic manifestations are mostly silent, a
systematic investigation of the most common manifestations should
be performed in daily practice. Appropriate treatment may improve
visual outcome in some of these ocular motor disorders.

doi:10.1016/j.jns.2019.10.137

WCN19-0474

T9: Neurological education – Challenges and innovations across
the globe

The perspectives of the WFN: The mission to teach or
empowering teaching

W. Grisold
Ludwig Boltzmann Institute for Experimental und Clinical Traumatology
Donaueschingenstraße 13 A-1200 Vienna, Neurology, Vienna, Austria

The WFN is a global federation of neurology. It was founded in,
1953 and has presently 120 members states. The motto is “fostering
quality neurology and brain health worldwide”.

Neurology is a growing and developing field with roots in basic
sciences, subspecialties, related fields and increasingly technology
and genetics. The constant development needs efforts in continuous
medical education and professional development (CME/CPD).

The most powerful resource are neurologists, who not only treat
patients, but also have an important role in teaching and training
students and young neurologists.

The aims of the WFN are to help to provide not only structures,
but also facilitate the training of neurologists. In this respect the gaps
between high and low income countries, are not only a fact of
economy, but also a lack of teaching opportunities.

Teaching neurology is composed of knowledge, skills and attitude
and is the task of each member state to provide training.

In several low income countries training institution are not
existing, and the manpower and structures needed are lacking,
Therefore the task of the WFN is to train neurologists in areas in
need. This can be done with various tools as department visits,
training centers and also local teaching courses and visits. Increas-
ingly the use of electronic teaching and learning will be important
particular in areas, where large distances have to be covered.

The local empowerment to teach and train is an important
concept, which also implicitly includes the development of a multi-
professional structures, devoted to the treatment of neurological
patients.

Emerging tools are different types of e- learning, teaching
platforms and also M -learning, which is based on the use of smart
(mobile) phones.

The role of the WFN is to empower member states in engaging in
teaching and providing medico - social environments, which are
devoted to the care of neurological patients.

doi:10.1016/j.jns.2019.10.138

WCN19-0410

T9: Neurological education – Challenges and innovations across
the globe

Challenges faced in neurological education in India and innova-
tions for the future

S. Katrak
Jaslok Hospital & Research Centre, Neurology, Mumbai, India

Neurology as a speciality began in the mid-1950s in India.
Initially, neurology was part of internal medicine and the initial
challenges were to establish it as an independent speciality. The
nihilistic attitude towards neurology created by internists discour-
aged many students from neurology. In the late 50s and early 60s
well trained neurologists from U.K. and U.S.A., returned to India and
with well honed clinical skills attracted students towards neurology.

At present in India there are two systems of education in neurology :
Doctorate of Medicine(DM) and Diplomat of the National Board (DNB).
The former was started in the mid-1960s and was essentially in
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autonomous institutes and public/university hospitals. The latter was
started in 1986 and involved private and charitable trust hospitals.
Collectively they register approximately 328 postgraduate students for
the three-year course in neurology. Both systems have their strong and
weak points. How does one judge the collective success of neurology
education under suchdiverse circumstances?One suchparameter is the
exponential growth of Life members of the Indian Academy of
Neurology. The other parameters of success and future innovations will
be discussed during the talk.

doi:10.1016/j.jns.2019.10.139

WCN19-1984

T9: Neurological education – Challenges and innovations across
the globe

Global neurological curricula, milestones, and the challenge of
assessment of neurologic competence

S. Lewis
Elected Trustee, World Federation of Neurology, London-UK, USA

Neurologic disorders are among the most common sources of
disability and mortality worldwide, and the appropriate training of
neurologic providers to care for patients with these disorders (and to
educate other practitioners to assist in providing this care) should be
a global educational priority.

This talk will discuss the importance of the development of global
curricula to inform neurologic care worldwide. The concept of the
definition of the "neurologist" will be summarized, and the specifics
of how a global neurologic curriculum could be developed (and
taking variability in resources into account) will be discussed.

In addition, the recent and evolving use of educational "mile-
stones" and competencies in one national medical educational
system will be explained, as will the concept and ongoing challenge
of how best to determine and assess competence among neurological
trainees and providers.

doi:10.1016/j.jns.2019.10.140

WCN19-2045

T24: Motor neuron disease

Diagnostic criteria and disease biomarkers for ALS

R. Kaji
Utano National Hospital, Neurology, Kyoto, Japan

ALS has been a non-curable disease, but its disease-modifying
therapy is emerging increasingly. There have been hundreds of
promising therapeutic agents tested for its efficacy in animal models,
but only few have been approved for humans with limited efficacy.
As in Alzheimer's disease, it may not be possible to change its natural
course if the regimen is started too late. To this end, the diagnosis of
ALS should be made early, and more surviving motor neurons be
tested for the efficacy of any agent. One of these criteria for early

electrophysiological diagnosis is Awaji-criteria, and its has been
shown that the diagnosis is made possible several months earlier
compared with Airlie House-El Escorial criteria with similar speci-
ficity. Other disease-markers, especially for detecting upper motor
neuron involvement, are now being explored. In this talk, the most
updated information is reviewed on these measures for early
diagnosis, which make it possible to start a potentially effective
treatment for disease modification.

doi:10.1016/j.jns.2019.10.141

WCN19-2073

T24: Motor neuron disease

Does cognitive and behavioural impairment in amyotrophic
lateral sclerosis resemble that of frontotemporal dementia?

M. de Visser
Amsterdam University Medical Center, Department of Neurology,
Amsterdam, The Netherlands

Frank frontotemporal dementia (FTD) is found in approximately
5-15% of the patients with amyotrophic lateral sclerosis (ALS), but
frontotemporal dysfunction is reported in a wide range (22-62%),
depending on the disease duration of the included ALS patients and
whether the patients were prevalent or incident. Cognitive impair-
ment usually prevails over behavioural disturbances, whereas the
latter seem to be most disturbing for partners.

The cognitive profile constitutes social cognitive dysfunction and
abnormalities in the executive domain. Some patients also exhibit
memory disturbances. Behavioural impairment includes disinhibi-
tion, apathy, lack of empathy, compulsions, and hyperorality. The
frontotemporal dysfunction resembles that of FTD, albeit less severe.
Studies on progression of the cognitive and behavioural disturbances
show varying results. Our recent study including a relatively large
number of patients and FTD patients as a positive control group
revealed that over a period of 6 months cognitive disturbances and
to a lesser extent behavioural impairment increased in ALS patients.

At the imaging level we observed extra-motor manifestations on
brain magnetic resonance imaging (MRI) in ALS patients with a
disease duration of less than 1 year. In particular the corpus
callosum, frontal white matter and thalamus were involved. These
MRI abnormalities progressed over a period of 6 months. Another
MRI study showed that both patients with ALS-FTD and patients with
ALS with cognitive impairment display cortical thinning of the
bilateral frontal and temporal cortex, with a more pronounced
atrophy in the former group, suggesting the concept of a morpho-
logic continuum between ALS and ALS-FTD.

Genetically, there is also a link between ALS and FTD. A repeat
expansion in the C9ORF72 gene causes familial ALS and FTD in 40%
and 25%, respectively, and sporadic ALS in 8% of the cases. There are
some histopathological similarities between ALS and FTD, albeit
there are only few post mortem studies on patients who underwent
neuropsychological examination. TAR DNA binding protein of 43 kDa
(TDP-43) has been identified to be a major protein component of
ubiquitin-positive inclusions in FTD and ALS brains. TDP-43 changes
are moderately present in FTD throughout the brain tissue, but in
brains of ALS patients with cognitive or behavioural impairment they
are occasionally observed in specific brain areas, i.e. the basal ganglia,
thalamus and prefrontal cortex.
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In conclusion, there are numerous indications that FTD and ALS
are the extremes of a spectrum. However, some authors consider
both diseases separate entities.

doi:10.1016/j.jns.2019.10.142

WCN19-0106

T24: Motor neuron disease

ALS Treatment strategies

M. Kiernan
Brain and Mind Centre, Institute of Clinical Neurosciences, Sydney,
Australia

A greater understanding of the pathophysiology of motor
neurone disease/amyotrophic lateral sclerosis (MND/ALS) continues
to emerge, including support for glutamate-mediated excitotoxicity,
which has resulted in development of novel diagnostic investigations
and uncovered potential therapeutic targets. Advances in genetics,
particularly the recently discovered C9orf72 gene, have radically
changed the pathological mind-set. Evidence-based management
guidelines support a multi-disciplinary model of care, which has
profoundly improved patient quality of life and survival. In terms of
emerging therapies, Edaravone was recently approved by the US FDA
for the treatment of MND/ALS. Benefit from edavarone was
established for a subgroup of MND/ALS patients, specifically younger
patients with an FVC at least 80%, and with recent onset of
symptoms. A clinical trial of ultrahigh-dose methylcobalamin
significantly prolonged survival in a dose-dependent manner in
MND/ALS patients who were treated within 1 year of disease onset.
Potential treatment targets awaiting confirmation with human
clinical trials include anti–human endogenous retrovirus K (HERV
K) treatment and masitinib, a regulator of microglial activation. A
number of directed stem cell and gene therapy trials are underway in
MND/ALS, in partnership with industry. As with other complex
neurodegenerative diseases, we are now entering into a realm of
precision medicine. Indeed, recent retrospective analysis of the
overall negative outcomes from randomized trials that investigated
the efficacy of lithium carbonate in MND/ALS established that
treatment with lithium improved survival in patients who carried
an UNC13A risk allele. Incorporation of biomarkers in all future trials
will accelerate the translation of effective therapies into the clinic.

doi:10.1016/j.jns.2019.10.143

WCN19-0176

T10A: Behavioural neurology

Neurodegeneration

S. Cappa
University School of Advanced Studies IUSS Pavia, Human and Life
Sciences, Pavia, Italy

The investigation of language disorders in neurodegenerative
diseases has both clinical and theoretical relevance. At the clinical

level, a detailed language assessment has an important role in the
differential diagnosis of dementing disorders and provides useful
measures for outcome evaluation. At the theoretical level, the data
collected in patients with progressive disorders are a source of
complementary evidence about language neurobiology, allowing the
investigation of the time course of functional degradation as well as
of the role of brain structures unusually affected by other brain
disorders, such as stroke. Extensive evidence is available on the
neurolinguistic features of language dysfunction in the most
common form of neurodegenerative dementia, Alzheimer’s disease.
Disorders at the lexical-semantic level are present from the
prodromal stage of Mild Cognitive Impairment, reflecting dysfunc-
tion of the temporal lobe and of its connections. The fronto-temporal
dementia spectrum includes two of the three common varieties of
primary progressive aphasia, i.e. the semantic variant, which has
been a source of fundamental insights into the neural organization of
semantic knowledge, and the non fluent/agrammatic variant,
contributing to the study of the neural basis of speech production
and morphosyntactic processing. Language dysfunction is also a
prominent feature of several movement disorders.

doi:10.1016/j.jns.2019.10.144

WCN19-0068

T10A: Behavioural neurology

Surgical mapping

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

From localizationism to a connectomal organization of human
brain: lessons gained from direct electrical stimulation

Hugues Duffau, MD, PhD
Department of Neurosurgery, Montpellier University Medical

Center, Montpellier 34295, France
Institute for Neurosciences of Montpellier, INSERM U-1051,

Hôpital Saint Eloi, Montpellier 34298, France
Neurology, especially aphasiology, was mainly built on behav-

ioral-structural correlations (“lesion method”). In this setting, Broca's
area has been considered as the “speech area”; moreover, this
observation led to localizationism. However, advances in brain
mapping techniques, as functional neuroimaging and direct electrical
stimulation in patients undergoing awake surgery for gliomas, has
resulted in a paradigmatic shift regarding models of neural
architecture. In fact, the brain is organized in distributed complex
networks underpinning sensorimotor, visuospatial, language, cogni-
tive and emotional functions. In this connectomal workframe,
cerebral processing is not conceived as the sum of segregated
subfunctions, but results from the integration and potentiation of
parallel (even if partially overlapped) subcircuits. Such a networking
model, taking into account cortical and subcortical anatomic
constraints, explains interindividual variability in physiology and
after brain damage. This dynamic organization mediated by the well-
synchronized functioning of delocalized groups of interconnected
neurons (rather than by discrete centers) also explains the huge
potential of neuroplasticity following cerebral insult, on the condi-
tion that the axonal connectivity is preserved. According to this
principle, massive surgical resection of brain regions dogmatically
considered as “critical” in a localisationist view can be achieved with
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no functional deficit, as the removal of Broca's area or Wernicke’s
area without disorders. This connectomal account of neural process-
ing may have major implications in cognitive neurosciences and in
therapeutic management of brain-damaged patients.

doi:10.1016/j.jns.2019.10.145

WCN19-0361

T10B: Behavioural neurology

Overview of executive function and the dysexecutive syndrome

M. Husain
University of Oxford, Nuffield Dept Clinical Neurosciences, Oxford,
United Kingdom

The term ‘executive function’ refers to brain processes that are
deployed when behaviour needs to be ‘controlled’ or ‘supervised’:

1. When the situation is novel or difficult
Under these circumstances, there might not be an automatic,

habitual or routine response to the problem. Or the automatic
response might be inappropriate.

2. When several cognitive processes need to be co-ordinated
We often have to plan ahead and co-ordinate a sequence of

actions correctly to achieve a goal or several goals.
3. When we need to shift from the current behaviour to another

one
We also often need to multi-task and have to switch flexibly and

rapidly from one behavioural ‘set’ to another, and back again, to
achieve our goals.

Examples of processes that are considered to be executive
functions include:

• Initiation of action
• Maintain/sustain/invigorate/energise behaviour
• Stop ongoing action
• Inhibit inappropriate behavior or prepotent responses
• Monitor consequences of behavior – error monitoring
• Switch to a different behavioural set – set shifting
• Exert control to minimize effects of conflict
• Planning ahead and prioritization
• Multi-tasking
• Working memory: manipulation of items in short-term memory
• Social and emotional control

Traditionally, the frontal lobes have been associated with
executive functions. Lesions to or atrophy of frontal regions can lead
to a wide range of cognitive impairments and behavioural states. A
wide range of cognitive tests have been developed to measure
executive functions in the clinic.

It is now appreciated that while some patients might manifest
behavioural changes, sometime referred to as a ‘dysexecutive
syndrome’ they may not show deficits on neuropsychological tests
of executive function. Conversely, other patients can be impaired on
executive function tests but show no evidence of behavioural
disturbance.

In this lecture, we’ll consider what executive functions are, how
to test for their cognitive manifestations and recognize the
behavioural changes that occur in the dysexcutive syndrome.

doi:10.1016/j.jns.2019.10.146

WCN19-0186

T10B: Behavioural neurology

Altered behaviour and social cognition in brain disorders

O. Piguet
They University of Sydney, Brain & Mind Centre and School of
Psychology, Sydney, Australia

Progressive neurodegenerative brain disorders are clinically
characterised by a range of changes affecting cognition and
behaviour. While core features for each disorder have been identified
forming the basis for diagnostic criteria, these often overlap across
disorders despite their varied aetiologies. For example, episodic
memory disturbance, a central feature of Alzheimer’s disease, may
also be found in frontotemporal dementia. As such, accurate and
early diagnosis of these disorders remains a challenge for clinicians
working in the field. The challenge is particularly acute for the
younger-onset dementia syndromes where these presentations are
often mistaken for psychiatric disorders, such as late onset schizo-
phrenia, major depressive disorder or bipolar disorder, delaying
appropriate management and treatment interventions. In recent
years, it has come to light that many of these brain disorders are also
accompanied by alterations in social cognition, a domain that
encompasses aspects such as emotion recognition and processing,
understanding of social norms, empathy and theory of mind (i.e.,
understanding another person’s point of view). These processes are
supported by many of the brain structures that undergo pathological
changes in neurodegenerative brain diseases.

This presentation will review the main changes found in the
domain of social cognition and behaviour in the major dementia
syndromes and will outline some of the recent findings. It will also
highlight how investigations of these features can improve early and
accurate diagnosis and inform therapeutic interventions that can
have a positive effect, not only on the individual diagnosed with the
disease but also on their family members.

doi:10.1016/j.jns.2019.10.147

WCN19-1453

T10B: Behavioural neurology

Cognition and behaviour in frontotemporal dementia

B. Dickerson
Massachusetts General Hospital & Harvard Medical School, Neurology,
Boston, MA, USA

Frontotemporal Lobar Degeneration (FTLD) pathology preferen-
tially affects the frontal and anterior temporal lobes, leading to
clinical syndromes of progressive aphasia or progressive
socioaffective dysfunction (behavioral variant Frontotemporal De-
mentia). These clinical syndromes arise as a result of pathology
localized in language circuits or circuits subserving socioaffective
behavior and executive function. The localization of early neurode-
generation and the quantification of language and socioaffective
behavior can demonstrate dissociable brain lesion-behavior relation-
ships in the FTLD syndromes. These abnormalities can occasionally
be seen in patients with Alzheimer's disease, although usually with a
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clinical flavor colored by the more posterior localization of
pathology.

In this presentation, I will provide an overview of the FTLD
clinicopathological syndromes and touch on atypical AD syndromes
as they relate to language and socioaffective dysfunction.

doi:10.1016/j.jns.2019.10.148

WCN19-0088

T11: Brain-computer interfaces and robotics

Bionic reconstruction after severe limb trauma and limb loss

O. Aszmann
Medical University of Vienna, Department of Surgery-Division of Plastic
and Reconstructive Surgery, Vienna, Austria

Bionic Reconstruction of the Upper Extremity
Severe brachial plexopathies, massive soft tissue damage of the

forearm, electrocution injuries, acute compartment syndrome with
consequent Volkmann’s Contracture and many other mutilations of
the arm and hand may lead to a more or less functionless hand. These
defects pose a major reconstructive challenge and currently there are
only a few therapeutic options with very moderate outcome

Depending on the cause of injury either the neurological deficit,
the actual loss of functional tissues or the poor trophic state of the
hand do not allow meaningful biological reconstruction. We have
now developed different strategies that combine complex prosthetic
systems with sophisticated surgical techniques to create novel
neurological landscapes so that patients can interact with complex
mechatronic devices in an intuitive and natural way.

For this purpose we selectively transfer nerves that have lost their
targets to free functional muscles transplants in the forearm to
provide a new neurological surface to express lost hand function.
These muscles then act as bioamplifiers of peripheral nerve signals
that can power specific movements of a prosthetic device with
several degrees of freedom.

Here we present our experience with this new concept of “bionic
reconstruction” in various scenarios of challenging upper extremity
defects.

doi:10.1016/j.jns.2019.10.149

WCN19-0144

T11: Brain-computer interfaces and robotics

Neural control of osseo-neuromuscular artificial limbs and
decoding of motor volition as neurorehabilitation tools

M. Ortiz Catalan
Chalmers University of Technology, Electrical Engineering, Gothenburg,
Sweden

Technology has the potential to allow patients to reintegrate into
society after traumatic events leading to amputations or motor
impairments. In addition to the functional challenges, these patients
often develop chronic neuropathic pain that further hinders their

family’s quality of life as well as their own. Similarly, children born
with congenital malformation face functional challenges to overcome
what otherwise are life-permanent handicaps.

This lecture will be about novel but clinically viable technologies
to restore patients’ quality of life. Using bone-anchored prosthesis
(osseointegration), neuromuscular interfaces, and machine learning,
Dr. Ortiz Catalan’s work resulted in the first bionic arm integrated
directly into the patient’s bone, nerves, and muscles. In addition to
direct skeletal attachment, this technology provides the unique
opportunity to chronically record and stimulate the neuromuscular
system in freely behaving humans, thus allowing to investigate
complex limb motions and somatosensory perception. Dr. Ortiz
Catalan will also discuss how motor prediction technology in
combination with Augmented Reality can be used to treat Phantom
Limb Pain in patients for whom no other treatments were successful.

doi:10.1016/j.jns.2019.10.150

WCN19-2297

T11: Brain-computer interfaces and robotics

Man-machine interfacing by decoding spinal motor neurons

D. Farina
Imperial College London, Bioengineering, London, United Kingdom

Alpha motor neurons receive synaptic input that they convert
into the ultimate neural code of movement – the neural drive to
muscles. The study of the behaviour of motor neurons provides a
window into the neural processing of movement. Recently, the
interfacing (bioelectrodes) and processing methods for identifying
the output of motor neuron pools from interference electromyogram
(EMG) signals have been advanced substantially. In the past decade,
these methods have indeed allowed for the first time the monitoring
of the behaviour of tens to hundreds of motor neurons concurrently,
with minimally invasive or non-invasive methods. The talk will
overview the technology for motor neuron interfacing and the
potential of motor neuron recording technology for man-machine
interfacing in neuroprosthetic applications. Examples of neural
interfacing for assistive and rehabilitation devices in patients
suffering spinal cord injury, essential tremor, and limb amputations
will be discussed.

doi:10.1016/j.jns.2019.10.151

WCN19-1790

T12: Autoimmune neurological disorders

Novel biomarker discovery in autoimmune neurology: Building
phenotype specific test profiles

S. Pittock
Mayo Clinic, Laboratory Medicine and Pathology and Neurology,
Rochester, USA

The last decade has seen an unprecedented rise in discovery of
novel neural-specific autoantibodies and their target antigens. A
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growing spectrum of clinical, radiological and oncological associa-
tions (often overlapping) are now being recognized for these
autoantibodies. Autoimmune neurology’s intersection with many of
the traditional neurological subspecialties has led to phenotype/
disease specific neural autoantibody evaluations, currently offered by
multiple laboratories on a service basis. Comprehensive disease
specific serologic evaluations include “autoimmune dementia”,
“autoimmune movement disorders”, “autoimmune epilepsy”, demy-
elinating disorders “ autoimmune aquaporin-4/myelin oligodendro-
cyte glycoprotein gliopathies” and those that intersect with other
medical specialties such as gastroenterology “autoimmune gastroin-
testinal dysmotility”. Such evaluations provide comprehensive
testing, with shorter turn around times (compared with stepwise
testing of individual antibodies) and assist in diagnosis, in some
instances directing the physician toward specific cancer types (e.g.,
NMDA receptor antibodies for teratoma; CRMP5-IgG for small-cell
cancer) and assisting in therapeutic decision making. Technical
advances in discovery methodologies including proteome arrays,
programmable phage display, and molecular biological approaches,
are driving discovery of an increasing number of antibody bio-
markers. Such discoveries lead to a growing complexity of diagnostic
autoimmune disease specific serological evaluations as each antibody
is added to its appropriate diagnostic group; for example addition of
Septin 5-IgG, ITPR1-IgG, Kelch-like Protein 11-IgG to movement
disorders evaluation, GFAP-IgG to encephalopathy evaluation and
glycine receptor IgG to CNS hyperexitability/stiff person syndrome
evaluations.

doi:10.1016/j.jns.2019.10.152

WCN19-0066

T12: Autoimmune neurological disorders

The autoantibody mediated epilepsies

S. Irani
Oxford Autoimmune Neurology Group, NDCN, Oxford, United Kingdom

Autoantibody-mediated brain disorders are a relatively novel
disease category, providing clinicians with a series of immunother-
apy-responsive diseases, many of which are associated with
clinically-characteristic findings. Here, I will describe the clinical
and laboratory features of these 'not to miss' diseases, with particular
attention to some of the most recent observations.

The commonest autoantibody-mediated brain diseases are asso-
ciated with autoantibodies to leucine-rich glioma inactivated 1
(LGI1) and the NMDA receptor. Patients with LGI1-antibodies have
a variety of frequent focal seizure semiologies, of which Faciobrachial
dystonic seizures (FBDS) are the most distinctive. In addition, around
75% of patients also have prominent amnesia as part of a limbic
encephalitis. The seizures show a rapid response to immunother-
apies, but are relatively refractory to anti-epileptic drugs (AEDs).
Furthermore, seizure cessation is associated with the prevention of
otherwise incipient cognitive impairment, and hence improved long
term recoveries (Fig. 1). Patients with LGI1-antibodies have a very
strong association with HLA-DRB1*07:01.

NMDA-receptor antibodies are typically found in young patients
with psychiatric features and a movement disorder. Recent clinical
characterisations have revealed that the movement disorder is

complex and typically a combination of dystonia, stereotypes and
chorea. Also, the psychiatric features are similarly complex and span
a number of typical DSM-IV based diagnostic categorisations. These
features make the disorder highly-distinctive and clinically-
recognisable.

The other autoantibody mediate brain disorders will be discussed
more briefly.

doi:10.1016/j.jns.2019.10.153

WCN19-0533

T12: Autoimmune neurological disorders

Autoimmune aquaporin channelopathies and mogopathies; Pro-
pinquity and divergence

E. Shosha
Western Ontario university, Neurology, London, Ontario, Canada

Neuromyelitis optica spectrum disorder (NMOSD) is a profound
inflammatory disease of the central nervous system characterized, in
particular, by disabling attacks of optic neuritis and longitudinal
extensive transverse myelitis. The diagnostic criteria has been
refined, to a broader spectrum of symptoms since 2015, according
to the antibody serostatus. The main pathogenic characteristic is the
presence of anti-aquaporin-4 antibodies (AQP4-Abs), considering it
as autoimmune astrocytopathy. However, a proportion of patients
with the typical NMOSD phenotype are, in fact, negative (seroneg-
ative) for AQP4-Abs, but positive for antibodies to myelin oligoden-
drocyte glycoprotein (MOG-Abs), which is now recognised as a
nosological entity with specific clinical and paraclinical features.
Aquaporin channelopathies and autoimmune mogopathies might
share similar presentations, like optic neuritis, extensive myelitis.
Although, the clinical and paraclinical features might differ. Perhaps,
age group at onset, disease course, and residual disability. Also MRI
characteristics can help in differentiating anti-MOG-myelitis from
neuromyelitis optica. Randomised control trials are limited, for
treating both conditions, but observational open-label experience
suggests a role for high-dose steroids and plasma exchange in the
treatment of acute attacks, and for immunosuppressive therapies,
such as steroids, oral immunosuppressants and rituximab as
maintenance treatment. In this talk, we will identify similarities
and differences between both disease groups.

doi:10.1016/j.jns.2019.10.154
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WCN19-0450

T14: Brain death, the grey zone and persistent vegetative state

Prognosis of anoxic-ischemic encephalopathy: Using clinical
assessment, electrophysiology, biomarkers and structural
imaging

B. Young
Western University, Clinical Neurological Sciences and Medicine,
London, Canada

The neurologist’s roles in consultation on those resuscitated from
cardiac arrest are to determine the neurological prognosis and to
assure that the brain in maximally protected in the early phase of
admission.

Prognostic determination is directed mainly towards predicting
poor outcome (variably described as cerebral performance cate-
gory of 3-5 or 4-5), but also to detect indications of favorable
outcome. The former must be assessed with as great a certainty as
possible to avoid premature withdrawal of life support. With
targeted temperature management prognostication is more com-
plex. It is best to use more than one test to reduce the risk of
error. Clinical signs indicating a probable poor outcome: absent
pupillary light reflex and absent corneal reflex at 72 hours from
the return of spontaneous circulation; ancillary tests including
bilaterally absent cortical somatosensory evoked responses, specific
EEG findings; CT and MRI scans and biomarkers. Most of these,
with appropriate cutoffs to avoid false pessimism, have high
specificity but much lower sensitivity. This leaves some patients
with uncertain prognosis; more time and repeated testing are
often needed.

Indicators of favorable outcome include: clinical findings (auspi-
cious initial FOUR score or serial estimation showing improvement)
and EEG reactivity. The role of fMRI and other advanced techniques
will be discussed by Dr. Owen.

The neurologist should meet with the health care team, the
substitute decision maker and loved ones. It is best to provide full
disclosure of the prognostic estimate. Non-neurological aspects need
to be taken into consideration, as well.

doi:10.1016/j.jns.2019.10.155

WCN19-0393

T14: Brain death, the grey zone and persistent vegetative state

Functional neuroimaging in the acute brain injured state;
Diagnosis and prognosis

A. Owen
University of Western Ontario, Brain and Mind Institute, London,
Canada

In recent years, rapid technological developments in the field of
neuroimaging have provided a number of new methods for revealing
thoughts, actions and intentions based solely on the pattern of
activity that is observed in the human brain. These techniques,
including functional magnetic resonance imaging (fMRI), electroen-
cephalography (EEG) and functional near-infrared spectroscopy
(fNIRS), have been used to detect covert conscious awareness in

some chronic patients who are behaviourally entirely non-respon-
sive (e.g. vegetative) and even to allow some of these individuals to
communicate their wishes and thoughts to the outside world. In this
lecture I will explore the extent to which such methods may also be
useful for improving diagnosis and prognosis in the acute phase of
brain injury; that is, in the first few days after a serious injury when
patients are at their most vulnerable and prognosis is most
uncertain. I will present data showing that techniques like fMRI can
be used safely and successfully in the intensive care setting, both to
detect preserved cognitive capabilities that evade detection using
standard clinical approaches, and to predict and measure outcomes
in unresponsive, acutely brain-injured patients. These findings have
significant implications for the assessment and clinical care of
patients in intensive care, will inform medical ethics and legal
discussions (in terms of withdrawal of life-sustaining therapies), and
will drive efforts to develop interventions to facilitate recovery and
quality of life after serious brain injury.

doi:10.1016/j.jns.2019.10.156

WCN19-0362

T14: Brain death, the grey zone and persistent vegetative state

Imaging in the acute brain injured state; Ethical considerations

C. Weijer
Western University, Rotman Institute of Philosophy, London, Canada

Serious brain injury has a 30% mortality rate, and survivors are
commonly disabled and require ongoing care. In Canada, deaths are
precededbydecisions to limit care in70%of cases, and somedecisions are
made too early for accurate prognostication (Turgeon, 2011). Neurolo-
gists have an ethical obligation to provide next-of-kin with accurate
diagnostic and prognostic information to inform their decision making.
Functional magnetic resonance imaging (fMRI) offers the prospect of
improving prediction of outcomes in patients with an indeterminate
prognosis, but more evidence is required. Conducting fMRI research
involving acutely brain injured patients in the intensive care unit (ICU) is
practically difficult and raises ethical issues (Weijer, 2016). Early in the
translational trajectory, fMRI ought to be considered a nontherapeutic
intervention, and the risks of such interventions must be minimized.
Transporting critically ill patients outside the ICU has rates of serious
adverseevents of 4.2–8.9%andcardiac arrest of 0.34–1.6% (Weijer, 2016).
To minimize the incremental risks of research participation, nonthera-
peutic fMRI scans should be paired with clinically indicated imaging.
Informed consent in this setting poses difficult challenges (Bruni, 2019).
Informed consent must be obtained from the surrogate decision maker
(SDM). SDMs should be approached by a third party who can dedicate
substantial time to the consent process, and fMRI should be identified
clearly as a nontherapeutic procedure.

References
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WCN19-0092

T15: How useful is big data in neurology?

Integration of electronic medical records with a knowledge
network to enable multi-scale understanding of neurological
diseases

S. Baranzini
University of California San Francisco, Department of Neurology, Bakar
Computational Health Sciences Institute, San Francisco, USA

The pace of progress in biomedical translational research does not
match that of other scientific and technological disciplines. A
growing body of biomedical related data is becoming available in
both the private and public domains, but integration of these data
into a functional, medically actionable system is lacking. At the same
time, there is wide spread recognition that the ‘one size fits all’
approach to patient treatment is ineffective and that development of
systems approaches to understand and treat medical conditions is
needed. This scenario presents an opportunity for modern, multidis-
ciplinary research groups to gather, integrate and interpret the vast
amounts of personal medical information and public research
community knowledge (including medical records, genetic profile,
environmental & social background, etc.) in order to make informed
predictions and build more complex, but testable hypotheses that
can be implemented to improve patient care in our clinics. We
developed a knowledge resource at a massive scale and integrate
that with 800,000 individual electronic health records (EHR) from
the UCSF Medical Center in order to develop subject-specific
signatures. These signatures are then used as the basis for patient
stratification algorithms with the potential to identify groups of
patients with similar clinical or pharmacological characteristics, not
readily apparent to even the most skilled physicians. This novel
method enhances the clinical characterization of individual patients
with a multi-scale, multi-disciplinary body of data, objectively
increasing the precision and interpretability of the patient’s clinical
status. Such personalized description will be critical to accurately
stratify groups of patients with similar characteristics for studies of
therapeutic response, identification of side effects, or for future
clinical trials.

doi:10.1016/j.jns.2019.10.158

WCN19-0384

T16A: Child neurology

SMA and DMD: What is best practice care? – The ethical issues

H. Topaloglu
Hacettepe University, Child Neurology, Ankara, Turkey

Newer treatments in Duchenne muscular dystrophy (DMD) and
spinal muscular atrophy (SMA) are on the horizon, and these are
mostly in the form of molecular genetics approaches. However there
are unsolved and somewhat vague areas. Firstly, safety may be an
issue. Original clinical studies were done on limited number of cases,
but exposition of larger number of patientsmay yield concerns such as

proteinuria and coagulation . Also, there are regulatory issues varying
country by country.Wehave less data onmilder forms or patientswith
contractures who are not mobile anymore. Properly organized
infrastructure is a pre-requisite as these drugs are usually delivered
either intra-venous route or intra-thecally, in other words hospital
admission may be needed at least twice monthly or so. Re-
imbursement by the health care providers is not in unity, and this
also varies in different geographic areas. The cost effectiveness of these
drugs to include gene therapy is questioned. Even if prices may show
reduction in times to come, the burden will be enormous. There is
uncertainity in this respect. Additionally, high expectations of patients
and their caregivers may only be be partially matched, especially until
further developments or reconstitution of these molecules.

doi:10.1016/j.jns.2019.10.159

WCN19-0415

T16A: Child neurology

Mitochondrial disease – New and important conditions to
recognize

I. Tein
Division of Neurology, The Hospital for Sick Children, Dept. of Pediatrics,
Toronto, Canada

Novel mechanisms for mitochondrial diseases include (1) defects
that affect both nuclear and mitochondrial tRNAs, which may
account for marked phenotypic heterogeneity and (2) defects that
involve mitochondrial dynamics, certain of which affect the fission of
both mitochondria and peroxisomes (DNM1L).

(1) Mutations in TRNT1 cause a spectrum of disease ranging from
childhood onset congenital sideroblastic anemia with B-cell immu-
nodeficiency, aseptic periodic fevers with vomiting and diarrhea and
developmental delay (SIFD) to adult onset isolated retinitis
pigmentosa. They can also present with hepatosplenomegaly,
exocrine pancreatic insufficiency and renal tubulopathy. Other
clinical features found in children include sensorineural hearing loss,
Leigh disease, cerebellar atrophy, brittle hair, partial villous atrophy
and nephrocalcinosis. It is caused by biallelic mutations in TRNT1, the
gene encoding the CCA-adding enzyme essential for maturation of
both nuclear and mitochondrial transfer RNAs, thereby leading to
metabolic defects in both the mitochondria and cytosol, which can
account for the phenotypic pleiotropy. Bone marrow transplantation
may improve the fever and abnormal metabolic profile.

(2) Defects of mitochondrial dynamics, namely their motility,
fusion or fission, are due to nDNA mutations which result in disease
for which the nervous system is particularly susceptible given its
high dependence on oxidative energy and the long distances that
mitochondria must travel along central axons and peripheral nerves.
Charcot-Marie Tooth (CMT) type 2A (MFN2) and CMT type 4A
(GDAP1) are due to mutations in nDNA leading to defects of
mitochondrial dynamics, namely fusion. Fatal infantile encephalo-
myopathy may be due to mutations in DNM1L or MFF whereas
dominant optic atrophy may be due to mutations in OPA1.

doi:10.1016/j.jns.2019.10.160
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WCN19-2028

T16A: Child neurology

Autoimmune encephalitides - What’s new, clinical clues, and best
care practice

R. Dale
University of Sydney, Child and Adolescent Health, Sydney, Australia

Autoimmune encephalitides: What’s new, clinical clues and
treatment

Autoimmune encephalitis is an inflammatory brain disorder, due
to an acquired autoreactive immune responsive (typically auto-
antibodies) against the brain.

The syndrome can have typical regional presentations, such as
limbic encephalitis or basal ganglia encephalitis. Alternatively, there
can be characteristic clinical phenomenology which is highly
suggestive of an autoimmune disease, such as faciobraciodystonic
seizures in LGI-1 antibody associated encephalitis, or catatonic
features and orobucal dysinesia in anti-NMDAR encephalitis. Graus
et al have proposed clinical features suggestive of autoimmune
encephalitis, that have been tested in clinical cohorts and have good
specificity, although may have reduced sensitivity. Although most
autoantibodies target cell surface antigens such as neuronal recep-
tors or synaptic proteins, other autoantibodies bind to cell surface
proteins such as myelin oligodendrocyte glycoprotein (MOG), which
can present with acute disseminated encephalomyelitis and demy-
elination of the optic nerve and spine.

The descriptions of autoantibodies in autoimmune encephalitis
has resulted in the theory of ‘autoimmune epilepsy’, and ‘autoim-
mune psychosis’, which has lead to an increase in testing in non-
autoimmune neuropsychiatric disease, and a consequent risk of false
positive testing, particularly when testing is done in serum.

Inflammation of the brain can result in permanent alternation of
neuronal function, and therefore the tenets of treatment are early
identification, early treatment, induction of complete remission and
prevention of relapses, when possible. There are still no randomized
clinical trials in autoimmune encephalitis, however, therapeutic
recommendations are generally high dose corticosteroids, intravenous
immunoglobulin or plasma exchange in the acute phase, followed by
chronic immune suppression in severe or relapsing disease with
rituximab, cyclophosphamide, or other broad immune suppressants.
The use of more targeted therapies such as IL-6 receptor antagonists
has been shown to be effective, but there are no head-to-head studies
to determine the most efficacious therapies. Although these general
principles hold true, there are disease specific therapeutic issues such
as steroid responsiveness/dependence in MOG antibody disease and
reduced immune responsiveness in GAD-antibody associated disease.

doi:10.1016/j.jns.2019.10.161

WCN19-2295

T16B: Child neurology

New ways forward in childhood epilepsy – Fact or hype

H. Cross
UCL Great Ormond Street Institute of Child Health, Developmental
Neurosciences, London, United Kingdom

Despite a considerable increase in the number of antiepileptic
drugs available over the past 30 years, the proportion of individuals
who remain resistant remains the same. This suggests that perhaps
we need to rethink how we undertake treatment considerations,
particularly in the early onset complex epilepsies. Of course epilepsy
remains a symptom of many underlying causes, and increasingly we
are being able to determine the cause, recognising the epilepsies are
indeed a group of rare diseases. With our increased understanding of
structural, metabolic, immune or genetic causes, we gain further
insight into the pathophysiology of the underlying disease

With careful phenotyping of the specific epilepsy syndromes, not
only have new treatments have been determined and evaluated that
may make a difference to the long term overall outcome but also
there has been careful recording of possible drugs to be avoided.
However on determining the specific cause, we can begin to think
about more targeted treatments. Such a concept is not new – surgery
for FCD would be considered one such targeted treatment, as would
pyridoxine in pyridoxine dependency. However, with the recognition
of specific genetic defects, underlying pathophysiology can realise
other targets within the pathways coded, and possible repurposing
of drugs considered. Similar considerations may be given to immune
therapy for immune mediated epilepsies.

As illustrated in the case of early epilepsy surgery, or ketogenic
diet for glucose transporter defects, early targeted treatments may
improve overall outcomes in the long term.

doi:10.1016/j.jns.2019.10.162

WCN19-0394

T16B: Child neurology

ADHD and epilepsy – Myths and facts

J. Wilmshurst
Red Cross War Memorial Children's Hospital, Paediatrics, Cape Town,
South Africa

Attention deficit hyperactivity disorder (ADHD) is a common and
challenging comorbidity affecting many children with epilepsy.
Practitioners and caregivers are affected by contentious issues
relating to the care of these children. In variance to children with
ADHD in isolation, there is no increased risk of ADHD in boys who
have epilepsy compared to girls with epilepsy. Maternal use of
valproate in pregnancy is associated with inattentiveness and
hyperactivity in offspring. The impact of early seizure onset on
development of ADHD is not delineated but does become more
evident with poor seizure control. Screening for ADHD is recom-
mended from 6 years of age, or at the time of diagnosis, and repeated
annually and should be reevaluated after change of antiseizure
medication (ASM). Diagnosis should involve health practitioners
with expert training in ADHD and the Strength and Difficulties
Questionnaire screening tool is a useful aid. Behavioral problems are
more likely with polytherapy than monotherapy. Valproate can
exacerbate attentional issues in children with childhood absence
epilepsy. Methylphenidate is tolerated and effective in children with
epilepsy. This talks will address these issues and will highlight the
strength of evidence to support the points raised.

doi:10.1016/j.jns.2019.10.163
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WCN19-0603

T16B: Child neurology

Epilepsy surgery – the role for earlier intervention and when to
wean AEDS

K. Braun
University Medical Center Utrecht, Child Neurology, Utrecht, The
Netherlands

Epilepsy surgery in children – the role for earlier intervention
and when to wean AEDs

In well-selected children with focal lesional epilepsy, surgery is the
most effective – and only curative – treatment option. If the
epileptogenic source is well-localized and outside eloquent brain
areas, a focal resection or disconnection is considered. Children with
hemispheric pathology and existing neurological deficits may undergo
hemispherotomy. The overall chance of seizure-freedom in children is
70-80% at 2 years and 60-70% at 5 years following surgery. A recent
randomized trial has confirmed the unequivocal benefits of surgery
over continued medical treatment. The number of referrals and
surgeries steadily increases in children. Surgical indications have
broadened over the past decades, now including generalized epileptic
encephalopathies in the context of unilateral structural pathology. An
increasing number of MRI-negative children – with presumed focal
cortical dysplasia – is evaluated for surgery, using improved functional
and structural imaging and invasive monitoring.

It has been convincingly demonstrated that postoperative
seizure-outcome improves with shorter duration of epilepsy. Epi-
lepsy surgery can improve developmental capacities of children with
refractory epilepsy, and shorter epilepsy duration predicts better
postoperative cognitive outcome and more cognitive improvement.
Finally, AED withdrawal – which can be safely considered early after
surgery in many children – is an independent predictor of eventual
IQ and of IQ increase after surgery. Given the low risks of epilepsy
surgery, the small chance of spontaneous “cure” in focal epilepsy,
and the high success-rate of surgery, all children with focal lesional
epilepsy should be referred for presurgical evaluation early after
diagnosis, even when seizures are well-controlled with one or two
AEDs. Epilepsy surgery is an early treatment option rather than a last
resort.

doi:10.1016/j.jns.2019.10.164

WCN19-1781

T17: WFN/WPA joint session: Psychiatric aspects of psychiatric
aspects of neurology

Research diagnostic criteria for neurocognitive disorders using
the biomarker approach

P. Sachdev
University of New South Wales, Centre for Healthy Brain Ageing, Sydney,
Australia

Background
Neurodegenerative disorders, such as Alzheimer’s disease (AD),

are defined as clinico-pathological entities in which a definitive
diagnosis has traditionally been based on pathological hallmarks

only available at autopsy. The development of biomarkers with high
sensitivity and specificity has opened up the possibility of a definitive
diagnosis in the clinical setting. Is a classification of neurodegener-
ative disorders based exclusively on biomarkers possible?

Methods
Targeted review of the extant literature and discussions with

experts.

Results
In the case of AD, CSF (Aβ42 and Aβ42/Aβ40 ratio and phosphor-

ylated tau) and PET (amyloid and tau imaging) are well established as
markers of amyloid and tau pathology, the defining features of AD.
When combined with markers of neuronal injury (MRI, FDG PET, total
tau), the presence of these biomarkers indicates the presence of AD
which can now be used for clinical research. This has been referred to as
the AT(N) system of classification of AD. AD is thereby characterised as a
biological construct that is on a continuum. While the relationship of the
biomarker to cognitive symptoms is not always demonstrable, high
severity of biomarkers is generally associated with a high propensity for
clinical deficits. The staging of the disease can be based on empirically
defined biomarker severity or on the clinical presentation, with the
cognitive and/or functional deficits determining the categorisation in the
clinical setting. As biomarkers are established for other neurodegener-
ative disorders, the classification of all these disorders, characterised as
they are by proteinopathies (e.g. α-synuclein, TDP-43, etc.), could
arguably be based on a series of biomarkers, at least initially for research
purposes. The disease (e.g. AD, DLB, FTD) and clinical syndrome
(normal, subjective cognitive disorder, MCI, dementia) would then be
used to complete the picture.

Conclusion
A classification system based on biomarkers would aid research

initially, but with advances in technology, this could move rapidly
into the clinic, if complemented by the clinical syndrome.

doi:10.1016/j.jns.2019.10.165
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T17: WFN/WPA joint session: Psychiatric aspects of psychiatric
aspects of neurology

Staging of care for people with dementia: A global effort

N. Sartoriusa, M. Semraub, A. Burnsc, A. Lobod, M. Olde Rikkerte, P.
Robertf, G. Stoppeg
aAssociation for the Improvement of Mental Health Programs, UK
bKing’s College London, Institute of Psychiatry, UK
cOld Age Psychiatry, University of Manchester, UK
dUniversidad Zaragoza, Instituto de Investigacio´n, Sanitaria Arago´n
(IIS-Arago´n), CIBERSAM, National Institute of Health Carlos III (ISC III),
Zaragoza, Spain
eRadboudumc Alzheimer Center, Radboud University Nijmegen Medical
Centre, Nijmegen, The Netherlands
fCoBteK lab, CHU Nice Memory Center, University Cote d’Azur, Nice,
France
gUniversity of Basel, MentAge Consulting, Practice-Research, Basel,
Switzerland

A chief public health problem facing the organization of care for
people with dementia is the lack of agreement – within and across
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countries - about measures that should be taken to help people with
dementia and their carers. To deal with this problem the Interna-
tional Dementia Alliance group (IDEAL) has worked on developing
consensus on key issues related to care of people with dementia and
most recently developed an instrument - the IDEAL Schedule -
which permits the staging of the patients’ condition in a manner
suitable for the provision of specific suggestions about care to be
provided. These suggestions are made with due regard to health care
interventions likely to be available in countries at different stages of
socioeconomic development. The schedule has been tested in
different countries and shown to be reliable and useful in the
provision of care.

doi:10.1016/j.jns.2019.10.166

WCN19-1764

T17: WFN/WPA joint session: Psychiatric aspects of psychiatric
aspects of neurology

Global governmental and nongovernmental action on dementia

H. Herrman
World Psychiatric Association, Psychiatry, Orygen, The National Centre
of Excellence in Youth Mental Health, Centre for Youth Mental Health,
The University of Melbourne, Parkville, Australia

The number of people with dementia is increasing globally,
especially in scarce-resource countries. Health-care systems are in
danger of becoming overwhelmed by the costs of caring for people
with dementia and supporting their family carers. Health profes-
sionals including psychiatrists and neurologists in countries across
the world have a significant role in the network of health and social
services that support dementia care. Dementia care is an integral
part of general health care and public health and the attainment of
universal health coverage. Support for community workers, family
carers and those living with dementia is becoming a priority in high-
income as well as scarce-resource countries.

In May 2017, the World Health Assembly endorsed the Global
action plan on the public health response to dementia 2017–2025. It is
a guide for action – for policy-makers, international, regional and
national partners, and WHO – in areas such as: increasing awareness
of dementia and establishing dementia-friendly initiatives; reducing
the risk of dementia; diagnosis, treatment and care; research and
innovation; and support for dementia carers. The Lancet Commission
on dementia (July 2017) calls on governments to generate updated
action plans for dementia along these lines to tackle the impending
dementia crisis.

Psychiatrists, neurologists and health professionals make an
essential contribution to each area of action in the national and
local plans, with an emphasis on working in partnerships. They
contribute either directly in their clinical consultations with
families and those living with dementia, or indirectly through
advocacy and partnerships with primary health care and commu-
nity workers and civil society groups. The presentation will
consider how professional associations can best support health
professionals in different parts of the world in the needed focus on
community-oriented care.

doi:10.1016/j.jns.2019.10.167

WCN19-2019

T18: Environment and Neurology

Environment and stroke

M. Wasay
Aga Khan University, Neurology, Karachi, Pakistan

Stroke causes more than 6 million deaths each year and leaves
behind an even greater number with significant disability. Amongst
some of the recent discoveries, is the influence of environment on
cardiovascular health. One aspect of this, which is environmental
pollution is considered the third largest contributor to Disability
Adjusted Life Years (DALYs) due to stroke. According to the Global
burden of disease study, 2013, air pollution accounted for almost 30%
of global stroke burden, with low and middle-income countries
(LMICs) being more severely affected. In South Asia and sub-Saharan
Africa, 40% of Disability Adjusted Life Years (DALYs) due to stroke,
were attributable to air pollution. Another alarming finding from the
study was the contribution of household air pollution (HAP) from
incomplete combustion of fossil fuel in the LMICs. Both short term and
long term exposure to particulate air pollution has been recognized as
independent risk factor for myocardial disease, stroke and heart
failure. Considering the attributable fraction of environmental pollu-
tion on cardiovascular health including stroke, it is only wise to focus
attention on a risk factor that is so ubiquitous that any intervention at
that level is likely to produce huge impacts. There is a need to first,
measure environmental pollution accurately and then to implement
the existent policies besides drafting new ones to reduce vehicles on
the roads, improve the quality of fuel, curb industrial pollution and to
improve garbage disposal. The role of urban green spaces is also being
recognized in enhancing physical activity and reducing cardiovascular
disease risk and all future urban planning should incorporate these.
Future health research needs to focus on better categorizing the risks
that various environmental factors pose to inform better policies.

doi:10.1016/j.jns.2019.10.168

WCN19-2021

T18: Environment and neurology

Environmental neurotoxins in food in a perspective of global
health approach

G. Romána, H. Tiemeierb
aHouston Methodist Hospital Neurological Institute, Neurology, Hous-
ton, USA
bErasmus University Medical Center, Department of Epidemiology and
Biostatistics, Rotterdam, The Netherlands

Environmental Factors in Autism
The increasing incidence of Autism Spectrum Disorders (ASD)

suggests a causal environmental factor. Neuropathological brain
changes in autism are consistent with alteration of neuronal cortical
migration occurring early in gestation (gestational age 8-12 weeks).
Maternal thyroid hormones are critical for neuronal migration.
Thyroid function depends on appropriate iodine content in the diet
and numerous environmental factors affect thyroid function. A large
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number of anti-thyroid compounds are present in natural and man-
made products and many neuroendocrine disruptors have been
identified. The main anti-thyroid compounds and endocrine thyroid
disruptors will be reviewed in this presentation (Berbel, Navarro,
Roman Front Endocrinol 2014;5:146).

Based on clinical and experimental evidence, Román (J Neurol Sci
2007;262:15-26) postulated that maternal hypothyroxinemia (low
T4) during the first trimester of gestation may adversely affect
neuronal migration leading to abnormal cortical formation of brain
and cerebellum resulting in autism. Using the database from a cohort
of mothers and their children in "The Generation R Study" in
Rotterdam, The Netherlands (Eur J Epidemiol 2006;21:475-84) a total
of 9,778 mothers with a delivery date between April 2002 and
January 2006 were recruited in the study. The Generation R Study
was approved by the Medical Ethical Committee of the Erasmus
Medical Center, Rotterdam, and samples for the biobank were
obtained (Eur J Epidemiol 2007: 22:917–23). Statistical data analyses
were performed to determine the correlation existing between
maternal thyroid function during gestation and the incidence of
ASD in case-control studies comparing the group of cases (mothers
of children with diagnosis of ASD) versus a matched control group
(mothers of children without ASD) using gestational age at time of
thyroid function tests and results of thyroid function tests (TSH, T3,
T4) in the mothers. The incidence of ASD in women with early
maternal hypothyroxinemia was found to be higher than in normal
controls with increased risk. The effect of neuroendocrine disruptors
will be analyzed. We hope these results will help to prevent autism.

doi:10.1016/j.jns.2019.10.169

WCN19-1749

T18: Environment and neurology

Global changes (climate, chemical contamination, air pollution)
and neurological impacts

J. Reis
Prof. Conv, University UDS, Strasbourg, France

The boomerang effect: global changes and neurological impacts.
Jacques REIS MD, Environmental Neurology Applied Research

Group, WFN,
University of Strasbourg, CHRU, Service de Neurologie (Prof.

Tranchant)
When addressing global environmental issues, the usual common

motto for media worldwide is to emphasize the most popular end-
points like climate change, loss of biodiversity, pollution and, far
behind, their health impacts. Rarely they consider, in a holistic way,
all the global changes induced by Mankind. That is why we choose to
name the human health effects produced by a feed-back process: the
boomerang effect.

When reviewing the global changes from a focused point of view,
looking selectively at likely neurological consequences, three main
themes arise: climate changeillustrated by globalwarming and extreme
weather; air pollution, and diffuse universal chemical contamination.

Even though the impact of environmental changes on human
healthhas been recognized since Antiquity (Hippocrates), two facts
are recent. We can now analyze better the complex and multifacto-
rial effects of global changes on health. Concomitantly, with
increased knowledge, there is a growth of citizen’sawareness about
the health impact of these global changes. Several examples will be

offered to illustrate the boomerang effect: spreading central nervous
infections; increased risk of stroke; and increased risk factor for
neurodegenerative diseases and developmental brain toxicity.

doi:10.1016/j.jns.2019.10.170

WCN19-1768

T19: The microbiome and neurology

Intestinal microbiota and neurological disease

H. Wekerle
Max-Planck-Institute of Neurobiology, Neuroimmunology, Martinsried,
Germany

Epidemiology suggests that the development of multiple sclerosis
(MS) involves two factors: a genetic predisposition as well as non-
genetic triggering factors from the environment. While large-scale
genome-wide association studies have identified an immense
number of risk genes, the question of the actual disease triggers still
awaits a conclusive answer. So far, disease triggers were suspected
among infective microbes, but none of the proposed organism has
stood the test of time. More recently, an unexpected agent has
entered the scene, the commensal gut flora. Initially, antibiotic
depletion of intestinal bacteria was found to interfere with the
experimental induction of autoimmune encephalomyelitis (EAE).
This strategy helped identify bacteria species that either promote or
lessen the disease. However, EAE induction relied on active
immunization using myelin autoantigen emulsified in strong im-
mune adjuvants, an artificial procedure unrelated to spontaneous
triggering of human disease. More recently, spontaneously develop-
ing EAE models indeed showed that clinical bouts reminiscent of
relapsing-remitting MS, critically depend on an intact gut flora. The
mechanisms, how gut microbiota stimulate brain autoimmunity,
approaches to interfere with disease development, and translation of
experimental findings to clinical MS will be the topics of this
presentation.

doi:10.1016/j.jns.2019.10.171

WCN19-0331

T19: The microbiome and neurology

The microbiome, innate immunity and MS

J. Correale
FLENI, Neurology, Buenos Aires, Argentina

Recently, perturbed microbial composition and function of the
intestinal mucosal, termed dysbiosis, has been associated with
different autoimmune diseases. Manipulation of germ-free and
gnotobiotic animal models also showed that changes in the
microbiome affect host autoimmunity. The interactions between
microorganisms and the host extend beyond classic immune cells.
Innate lymphoid cells, γδ T cells, natural killer cells, and mucosal-
associated invariant T (MAIT) cells are of particular interest in the
host-microbiome crosstalk, given their abundance at mucosal sites.
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MAIT cells are a subset of innate T lymphocytes characterized by
expression of an invariant TCR α-chain (Vα7.2-Jα33) paired with a
limited number of Vβ chains. They recognize riboflavin metabolites
from a range of microbes presented by MR1, a MHC-class 1-related
molecule. We recently demonstrated that MAIT cells levels corre-
lated with disease activity. The association recently described
between MS development and the microbiome, also make MAIT
cells a potentially interesting therapeutic target. In the present study
we investigated cytotoxic activity heterogeneity in MAIT cell
populations from MS patients.

MR1-restricted MAIT cells with particular TCRβ-chains reacted
specifically with different types of riboflavin metabolite-derived
antigens. Higher cytotoxicity magnitude and sensitivity were found
for non-pathogenic E. Coli, compared to the opportunistic fungal
pathogen C. albicans. MAIT cells expressing Vβ8 and Vβ13.6 were
hyporesponsive to E. Coli, expressing fewer activation markers and
showing less cytotoxic effect compared to MAIT cell clusters
expressing different Vβ chains. Interestingly, MAIT cell response to
C. albicans presented a Vβ bias, in which Vβ 13.2 MAIT cells
displayed higher cytotoxic activity.

Collectively these data suggest: 1) MAIT cells display microbe-
specific cytotoxic responses, indicating functional heterogeneity,
despite the highly conserved nature of MR1; 2) MAIT cell TCR Vβ-
chain activity influences response to specificMR1-presented antigens;
3) MAIT cell repertoire may expand depending on their response to
microbial challenge, ultimately influencing the course of MS.

doi:10.1016/j.jns.2019.10.172

WCN19-0032

T19: The microbiome and neurology

The gut microbiota in the MS patient; a focus on paediatrics

H. Tremlett
University of British Columbia, Medicine Neurology, Vancouver, Canada

Humans are colonized with trillions of microbes from birth; N 90%
reside in the gastrointestinal tract. Emerging work suggests that
alterations in the gut microbiota may be influential in disease,
including neurological and immune-mediated conditions such as
multiple sclerosis (MS).

The role of the gut microbial community includes synthesis of
vitamins, modulation of the immune system and resistance to
infection. MS is considered an immune-mediated disease, with both
genetic and early life environmental exposures (including infec-
tions), implicated as risk factors. Once MS develops, even less is
known as to what might trigger or facilitate disease activity, such as
a relapse. Environmental exposures such as stress, season, sunlight,
vitamin D and recent viral infections have been linked to risk of
relapse, with the presumed pathway(s) being through immune
system modulation. Interestingly, all these putative environmental
factors associated with MS onset or MS relapses also influence the
gut microbiota which likewise modulates the immune system which
is known to be affected in MS.

Pediatric MS offers opportunity to study disease processes in the
very early stages of MS, relatively close to the actual biological onset
of disease, potentially limiting confounders. This presentation will
provide a high-level overview of the potential for the gut microbiota
in MS with a focus on recent findings in paediatric MS. Two specific

questions will be also addressed: i) how does the gut microbiota in
paediatric multiple sclerosis differ from control children? ii) is the
gut microbiota composition associated with future relapse risk in
paediatric MS?

doi:10.1016/j.jns.2019.10.173

WCN19-1040

T20A: Neuro-otology

Dissecting peripheral vestibular disease patterns with modern
diagnostics

K. Weber
Interdisciplinary Center for Vertigo and Neurological Visual Disorders-
Departments of Neurology and Ophthalmology, University Hospital
Zurich-University of Zurich, Zurich, Switzerland

With the advent of modern vestibular diagnostics, it is now
possible to test all five vestibular sensors individually. The video
head impulse test has become the first-line screening test for
horizontal semicircular canal function, which is increasingly used in
the emergency room. With little additional effort, the test can be
extended to the vertical semicircular canals. While cervical vestib-
ular-evoked myogenic potentials (cVEMP) are used to assess saccular
function, ocular vestibular-evoked myogenic potentials (oVEMP)
measure utricular function. The addition of a pure tone audiogram
rounds off the picture of the complete labyrinth. The different
vestibular tests help to identify typical disease patterns like the
superior vestibular neuritis with affection of the horizontal and
superior semicircular canals, as well as the utricle. Bilateral vestibular
loss, especially due to gentamicin vestibulotoxicity or Menière’s
disease often spares the anterior semicircular canals. The traditional
caloric test has its place mainly in the diagnosis of Menière’s disease.
In summary, the modern diagnostic methods allow a comprehensive
mapping of the peripheral vestibular function to distinguish between
different disease patterns of the labyrinth.

doi:10.1016/j.jns.2019.10.174

WCN19-0282

T20A: Neuro-otology

Vestibular disorders in cerebellar and brainstem strokes

J.S. Kim
Seoul National University College of Medicine-Seoul National University
Bundang Hospital, Neurology, Seongnam, Republic of Korea

Dizziness/vertigo is one of the most common symptoms of
posterior circulation strokes. Isolated vestibular symptoms and signs
without other neurologic deficits have been found in infarctions
involving the brainstem and cerebellum. In the brainstem, infarctions
responsible for isolated vestibular syndromes are usually located in
the dorsal portion that contains the vestibular nuclei and the nucleus
prepositus hypoglossi. Cerebellar lesions confined to the flocculus,
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tonsil, and nodulus also produce isolated vertigo and imbalance. The
cerebellar peduncle, as a conduit between the brainstem and
cerebellum, can also produce isolated vestibular syndrome when
damaged. Recognition of these isolated central vestibular syndromes
from brainstem and cerebellar lesions aids in defining the function of
each vestibular structure and in localizing the strokes based upon the
vestibular and ocular motor findings.

doi:10.1016/j.jns.2019.10.175

WCN19-0024

T20A: Neuro-otology

Vestibular disorders in roll plane from brainstem to cortex

M. Dieterich
Ludwig-Maximilians University-Munich, Neurology, Munich, Germany

The aim is to review current knowledge of the perception of
verticality, its normal function and disorders. This is based on an
integrative graviceptive input from the vertical semicircular canals
and the otolith organs. The focus is particularly on human
psychophysics, neurophysiological and imaging data on vestibular
disorders in the roll plane. The signs and symptoms are head tilt,
vertical divergence of the eyes (skew deviation), ocular torsion, and
tilts of subjective visual vertical (SVV) adjustments, all of which
represent the so-called ocular tilt reaction (OTR). Furthermore, these
signs will be related to mathematical modeling of specific vestibular
cell functions for orientation in space in rodents and in patients.

Pathological tilts of the SVV in the roll plane are most sensitive
and frequent clinical vestibular signs of unilateral lesions extending
from the labyrinths via the brainstem and thalamus to the parieto-
insular vestibular cortex [1]. Due to crossings of ascending
graviceptive fibers, peripheral vestibular and pontomedullary lesions
cause ipsilateral tilts of the SVV; ponto-mesencephalic lesions cause
contralateral tilts. In contrast, SVV tilts, which are measured in
unilateral vestibular lesions at thalamic and cortical levels, have two
different characteristic features: (i) they may be ipsi- or contralat-
eral, and (ii) they are smaller than those found in lower brainstem or
peripheral lesions. Motor signs such as head tilt and body
lateropulsion, i.e. components of OTR, are typical for vestibular
lesions of the peripheral vestibular organ and the pontomedullary
brainstem (vestibular nucleus). They are less frequent in midbrain
lesions (interstitial nucleus of Cajal) and rare in cortical lesions.
Vestibular function in the roll plane and its disorders can be
mathematically modeled by an attractor model of the function of
angular head velocity cells and head direction cells [2].

Conclusion: Clinical determinations of the SVV are easy and
reliable. They indicate acute unilateral vestibular dysfunctions, the
causative lesion of which extends from labyrinth to cortex. Together
with additional ocular motor or brainstem signs they allow precise
topographical diagnosis of side and level.
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T21: History of neurology: Neurosciences in medieval Arab
medicine

Pain and neurology in Avicenna's work

O. Tashani
Leeds Beckett University, School of Clinical and Applied Sciences, Leeds,
United KingdomKeywords: Avicenna, Ibn Sina, Galen, McGill pain
questionnaire, Concept of pain, History of pain medicine

Ibn Sina (Latin name – Avicenna, 980–1037) is a famous Muslim
physician who wrote The Canon of Medicine. The virtues of Avicenna
as a writer and a scholar of Medicine are well known within the
Muslim world and beyond. In The Canon, Avicenna uses a style of
writing which is elegant, eloquent and articulate, and the quality of
his deductive reasoning is clearly visible and has been acknowledged
by modern historians. Avicenna's originality in his investigations of a
range of anatomical and surgical issues contributed much to those
fields. Nevertheless, Avicenna's theories and his contribution to
medical knowledge has been challenged with claims that Avicenna
did not develop Galen's ideas to any appreciable extent. Our analysis
of The Canon suggests that Avicenna built on Galen's concept of pain
by insisting that pain does not necessarily have to result from an
ongoing injury. He also gave a more detailed description of types of
pain.

Pain-related writings within The Canon were identified and
analysed and compared to Galen and Modern Pain Theory. We found
evidence in The Canon that Avicenna challenged Galen's concept of
pain. Galen insisted that injuries (breach of continuity) were the only
cause of pain. In contrast, Avicenna suggested that the true cause of
pain was a change of the physical condition (temperament change)
of the organ whether there was an injury present or not. Avicenna
extended Galen's descriptions of 4 to 15 types of pain and used a
terminology that is remarkably similar to that used in the McGill Pain
Questionnaire.

doi:10.1016/j.jns.2019.10.177
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T21: History of neurology: Neurosciences in medieval Arab
medicine

Neurology in the Tayssir of IBN ZUHR

C. Hicham
Dr. Chafiq Hicham, Liberal Practice, Marrakesh, Morocco

Ibn zuhr, Avenzoar of his latin name, is one of the greatest
physicians in Western medieval Islam.

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx 61

http://dx.doi.org/10.1016/j.jns.2019.10.175
https://doi.org/10.5664/jcsm.7128
https://doi.org/10.1016/j.neubiorev.2018.03.027
https://doi.org/10.1016/j.neubiorev.2018.03.027
http://dx.doi.org/10.1016/j.jns.2019.10.176
http://dx.doi.org/10.1016/j.jns.2019.10.177


Avenzoar the Sevillan, is Andalusian. From a family of doctors
over six generations, he left behind, with other contemporary
doctors like Averroes and Ibn Tofail, one of the most beautiful books
of medicine, Kitāb al-taysīr fī al-mudāwāt wa-l-tadbīr.

Through this book, we will analyze some aspects of Avenzoar's
personality, his erudition, his ethics, his scientific rigor, his horror of
quackery and his passion for pharmacopoeia. We will detail some
neurological aspects adressed in the Kitāb al-taysīr, including its
beautiful description of the tremor, its physiopathology, its etiologies
and the treatments prescribed at the time.

doi:10.1016/j.jns.2019.10.178
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T22A: Palliative care

Palliative care in neurology – Collaboration

D. Oliver
University of Kent, Tizard Centre, Canterbury, United Kingdom

Introduction
There is increasing evidence that palliative care and a multidis-

ciplinary approach is important for patients with neurological
disease, including improvement in symptoms, quality of life and
survival. This entails increasing collaboration between neurology and
palliative care services. This also reflects the increasing role of
neurology in the continuing care of patients, in collaboration with
many different specialties.

How?
Palliative care provides a holistic approach to the care of the

patient, and their family, considering all aspects – physical,
psychological/emotional, social and spiritual. This may be a differing
level – a generic approach by all health and social care professionals,
a general level of care provided by any professional caring for people
with life threatening illness and specialist palliative care provided by
a specially trained multidisciplinary team who can support patients,
families and professionals when the issues are more complex. Thus,
neurologists may increasingly be providing general palliative care,
with careful consideration of symptoms and their management,
appropriate communication aiming to shared decision making,
whenever possible, and set appropriate goals and ensure that there
is good communication with boteh family and patient.

When?
Palliative care may be provided at any stage in the progression of a

life threatening illness. For some neurological diseases with a short
prognosis, such as amyotrophic lateral sclerosis, this may be form
diagnosis, supporting patient and families copewith the diagnosis itself
and then the challenges of symptom management. For other disease,
such as Parkinson’s disease, where the average prognosis is 9 years but
may be over 20 years, palliative caremay be appropriate at times during
the progression,when there are issues to be faced, and in between these
interventions there may be little need for increased care. There are also
neurological diseases, such as stroke, where there may be great
uncertainty but there is still a need to support the patient and family,
ensuring communication, symptommanagement and preparation.

Where?
Patients with neurological disease may be seen in many settings –

home, hospital, hospice, residential and nursing acre facilities.

Palliative care is appropriate in all these areas. It is very important
that the goals and plans for the patient and family are communicated
effectively if a patient makes a transition between areas, and that
there is close collaboration with all the services involved – for
instance with family doctor for someone at home.

Conclusion
Thus, the aim of palliative care is to support the patient and

family and respond to their specific needs over time. These aims are
shared by many teams and shows the need for close collaboration
between neurology and palliative care so that patients may have as
good a quality of life as possible and be supported to die peacefully.

doi:10.1016/j.jns.2019.10.179
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T22A: Palliative care

Palliative care and movement disorders

J. Miyasaki
University of Alberta, Medicine/Division of Neurology, Edmonton,
Canada

Palliative care and movement disorders is an emerging field as
Palliative Care expands beyond cancer and imminently dying.
Modern palliative care is applicable throughout an illness trajectory
and aims to meet patient’s goals of care and include the family in the
treatment plan. Models of Neuropalliative care will be discussed
including the results of a randomized controlled trial of Ambulatory
Palliative Care for Parkinson disease and related disorders. An
approach to symptoms in truly advanced patients as well as
resources to identify in your country in order to implement a
program will be reviewed.

At the end of the session, attendees will be able to

1) List models of palliative care delivery
2) List symptoms causing burden in advanced illness
3) List survey instruments that can help identify symptom burden
4) Develop an approach to addressing symptoms of advanced

patients with movement disorders

doi:10.1016/j.jns.2019.10.180
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T22A: Palliative care

The role of palliative care in stroke

P. Eastmanab, B. Leb
aBarwon Health, Department of Palliative Care, Geelong, Australia
bMelbourne Health, Department of Palliative and Supportive Care,
Melbourne, Australia

Despite significant advances in prevention, acute management
and rehabilitation over the last few decades, stroke remains a major
cause of morbidity and mortality world-wide. Up to a third of stroke
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survivors in the United States ultimately require admission to a long-
term care facility, and while mortality rates are decreasing, stroke
remains the second commonest cause of death globally. A range of
diverse needs and issues have been reported by patients and their
families in the acute phase following a large stroke, including
symptom management, psycho-social support and assistance with
prognostication and advance care planning. Additionally stroke
sufferers may experience a range of psychological and physical
sequelae in the medium to long term including anxiety and
depression, pain syndromes, communication difficulties and high
levels of care-giver distress and burden. Given these prominent
complexities occur for many people after a large stroke and in the
spirit of both patient and needs-based care, the value of integrating
palliative care principles and practices into stroke care management
is being increasingly recognised. The aim of this session will be to
explore the current landscape and consider some of the logistics,
benefits, complexities and challenges associated with the evolving
relationship between stroke and palliative care services.

doi:10.1016/j.jns.2019.10.181
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T23A: Prions and neurodegenerative diseases

Iatrogenic abeta transmission

H. Mizusawa
National Center of Neurology and Psychiatry, Neurology, Tokyo, Japan

Prion diseases such as Creutzfeldt-Jakob disease (CJD) are
devastating neurodegenerative conditions. Many animal species are
also affected including sheep, cows, deer, cats and camels. CJD
presents as a rapidly progressive dementia with other symptoms
inevitably resulting in death often in months with as yet no available
therapy. Most CJD cases are sporadic with unknown causative
aetiology. There are also genetic forms such as familial CJD,
Gerstmann-Straeussler-Scheinker syndrome, Fatal Familial Insomnia
and, rarely, acquired forms including iatrogenic CJD due to human
dura mater grafts or human pituitary derived hormones.

Prion disease is caused by a transmissible (infective) abnormal
protein “prion” which, is said to be produced by conversion from a
normal prion protein. Three Nobel Prizes have been awarded in this
narrow field of science but mechanisms of conversion, transmission
and neuronal degeneration are not as yet fully elucidated.

Fortunately the outbreak of variant CJD transmitted through food
contaminated with prion of bovine spongiform encephalopathy
(BSE) has been almost eliminated but unfortunately the mechanism
of transmission to young adults is still unknown. Chronic wasting
disease (CWD) of deer is spreading in North America and South
Korea and recently in northern Europe.

Recent studies on A-beta, Tau, alpha-synuclein and other proteins
linked to Alzheimer’s, Parkinson’s and other diseases demonstrated
they might also share characteristics with prion proteins, notably
auto-aggregation, self-propagation and induction of lesions in
animals. Significantly larger amounts of A-beta deposition in the
brain parenchyma and blood vessels were reported in CJD cases
following growth hormone injection and dura matter grafting. In
addition, there were a few cases of cerebral bleeding due to amyloid
angiopathy following childhood exposure to cadaveric dura. More
cases of symptomatic amyloid angiopathy subsequent to childhood
neurosurgery alone have been reported.

These findings suggest that human transmission of A-beta may be
real and specific sterilization of neurosurgical instruments should be
performed against various prions including TSE prions, A-beta, Tau
and Alpha-synuclein. It is also important to elucidate prion
mechanisms and develop effective therapies for prion diseases.

doi:10.1016/j.jns.2019.10.182
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T23A: Prions and neurodegenerative diseases

ALPHA-synuclein – Can it form prions?

M. Hasegawa
Tokyo Metropolitan Institute of Medical Science, Department of
Dementia and Higher Brain Function, Tokyo, Japan

α-Synuclein (αS), a natively unfolded protein containing 140 amino
acids, can be the cause of Parkinson’s disease (PD), dementia with Lewy
bodies (DLB) and multiple system atrophy (MSA). To date, several
missensemutations in theαS gene (SNCA), as well as occurrence of gene
duplication and triplication, have been identified in familial forms of PD
and DLB. Furthermore, αS is the major component of Lewy bodies and
Lewyneurites inPDandDLB, andglial cytoplasmic inclusions inMSA. The
distribution and spreading of these pathologies are closely correlated
with disease symptoms and progression, suggesting that propagation of
pathological αS is the cause of neurodegeneration in these diseases.
Recent studies have demonstrated that the abnormal forms of αS
(synthetic αS fibrils prepared from recombinant protein or pathological
αS prepared from brains of patients) have prion-like properties which
can convert normal αS to an abnormal form in vitro and in vivo.
Intracerebral injection of these pathological αS into transgenic or wild-
type mouse brains induced prion-like propagation of abnormal αS
pathology. In addition, injection of the αS fibrils into striatum of wild-
type marmoset brains also resulted in spreading of αS pathologies,
including robust Lewy body-like inclusions in TH-positive neurons and a
significant decrease in the numbers, suggesting the retrograde spreading
of abnormalαS and the toxicities. These results strongly suggest that cell
to cell transmission of pathologicalαS play a key role in the progression
of α-synucleinopathies. There is an argument whether we should call
these αS aggregates prions or prion-like proteins. Several reports have
shown that peripheral inoculation of synthetic αS fibrils or MSA brain
homogenates into transgenic mice (TgM83 mice) can induce αS
pathologies and lethal CNS disorders. On the other hand, αS pathology
was not induced inWTmice by inoculation into hindlimbmuscle or oral
inoculation of even large amounts of synthetic αS fibrils. Further studies
are needed to clarify this issue.

doi:10.1016/j.jns.2019.10.183
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T23A: Prions and neurodegenerative diseases

Prion-like behaviour of tau protein

M. Goedert
MRC Laboratory of Molecular Biology, Division of Neurobiology,
Cambridge, United Kingdom
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The ordered assembly of tau protein into abnormal filamentous
inclusions characterises a large number of human neurodegenerative
diseases. Tau filaments with distinct morphologies and isoform
compositions are typical of many of these diseases. Together with
experimental studies demonstrating the formation of seeded aggre-
gates like those in human diseases, this has led to the suggestion that
multiple conformers of assembled tau exist. Electron cryo-micros-
copy can be used to determine the structures of amyloid filaments
from human brain. So far, we have determined the structures of tau
filaments of Alzheimer's disease, Pick's disease and chronic traumatic
encephalopathy. Evidence indicates inter-disease, but not inter-
subject, variability of tau filament structures. Our findings show that
filamentous tau can adopt distinct folds in different human
neurodegenerative diseases, establishing the existence of multiple
conformers of assembled tau.

doi:10.1016/j.jns.2019.10.184
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T23: Dementias across different populations, culture and lan-
guages

The search for different pattern of dementias in large geographic
areas around the world

G. Logroscino
Center for Neurodegenerative Diseases and the Aging Brain, Department
of Basic Medicine- Neuroscience and Sense Organs Department of
Clinical Research in Neurology of the University of Bari, Bari, Italy

Dementias are a heterogeneous group of diseases mainly due to
neurodegenerative processes. It is present in all region of the worlds
and in all ethnic groups. The main risk factor is age and because of
the increase in expectation life the burden of dementias is expected
to increase in all geographic areas. Two of three cases of dementias
are expected to be in low and medium income countries by 2050.
Most of the instruments used to diagnose and stage dementias have
been built up in Western countries without any validation process in
other countries with different cultures and languages. The threshold
for making a diagnosis of dementia and the expected performance in
everyday life may vary depending on the specific cultural and social
setting. The comparability of data of frequencies of dementias and
the relative frequency of different diagnoses may be strongly biased.
This is particularly relevant for symptoms and phenotypes where
languages are relevant like language endophenotypes of fronto-
temporal dementias (FTD). Few studies compare testing across
different languages in different part of the world. This questions on
the external validity of comparisons across different studies. This is
an important cause of possible underestimate of frequency of FTD in
different geographic areas. Comparison of prevalences and inci-
dences of FTD in different areas of the world will be presented. The
goal of the international research community should be to produce
instrument that keep validity and replicability across different
cultures, settings in different area of the worlds. These should be
pursued both for test for overall cognition (including screening tests)
and to test highly specific cultural cognitive domains as language.
Overall pattern of dementias frequencies will be discussed based on
these issues.

doi:10.1016/j.jns.2019.10.185
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T23: Dementias across different populations, culture and lan-
guages

Assessment of cognitive disorders in the Arabic language

M. Benabdeljlil
Mohamed V University, Neurology A and Neuropsychology, Rabat,
Morocco

There are up to 420 millions of people speaking Arabic all over
the world and Arabic is the fourth spoken language. The Arab world
consists of twelve countries in Asia and ten in Africa. Neuropsycho-
logical Tests (NPT) are available mainly in English or other
Europeans languages. Arabic speaking clinicians are confronted to
several difficulties as suitable standardized tools are lacking.
Adaptation in Arabic implies not only a simple but also a back
translation, piloting, and cultural adaptation of both verbal and
nonverbal tasks.

The Arab world is quite heterogeneous and adaptation of NPT
poses several problems. Concerning for example the Free and Cued
Selective Reminding Test (Grober et Buschke, 1988), the main
problem faced by our team in Rabat was the unavailability of words
frequency in Moroccan Arabic. It was thus necessary to study that
first and then we were able to set lists of words classified according
to their frequencies and semantic categories (Azdad et al., 2016).
Adaptation of tests in Arabic must consider the linguistic diglossia
(Fergusson, 1959). In the Arab countries, people use two variants of
Arabic, a dialectal Arabic and a modern standard one. The dialect(s)
spoken in everyday life differs from one country to another. The
modern standard Arabic is used in school, books and mass media and
is the same in all Arab countries. NPT should use the local dialect for
the oral instructions because giving them in standard Arabic would
be artificial, and the standard Arabic for the written language. This
approach has been used for all the adaptations we performed until
now, such as the Mini Mental State Examination (Folstein, 1975), the
Montreal Cognitive Assessment (MoCA) (Nasreddine, 2005), the
Mattis Dementia Rating Scale (MDRS) (Mattis, 1976) and other tests.
During our adaptation of the MMSE for example, one difficulty was
to find a sentence equivalent to “No ifs, ands or buts” [3]. For the
Moroccan version of the MoCA [1], the two sentences for the «
Language-sentence repetition » item were replaced by two sentences
in Arabic dialect to reflect local familiarity and we had then to check
their validity during a pilot study. Concerning the language-verbal
fluency, we chose the letter (ب) (b) for the phonemic letter fluency
subtest according to our previous standardization study of this test. A
cognitive test could be used in any Arab country, but needs
modifications from one country to another for the dialectal part.
Culturally adaptation is also needed for non-verbal items such as
changing images or figures places, as we did with the items
“construction” and “initiation” in the Moroccan adaptation of the
MDRS [5], where figures were moved from the left to the right side
of the sheet.

Furthermore, differences exist in the Arab world and even
between regions in the same country in term of quality of education.
It is mandatory that each country has its own norms, distributed by
age bracket, gender and educational level. NPT should also be
validated in each country, in order to check their sensitivity. Using
unvalidated tests without local normative data entails a risk of
wrong assessments and misinterpretations. Otherwise there is an
overall high rate of illiteracy in the Arab speaking areas. Usual NPT
could not be used in illiterates to whom specific tools should be
proposed using only non-written material.
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T23: Dementias across different populations, culture and lan-
guages

Neuropsychological and functional assessment across different
cultures and continents

T. Bak
University of Edinburgh, Department of Psychology- Centre for Cognitive
Ageing and Cognitive Epidemiology, Edinburgh, United Kingdom

The increasing globalisation of medicine means that medical
training, disease classification, assessment tools and therapies
developed in a relatively small number of countries are applied
world-wide. This happens often without or with only minimal
adaptation to the languages and socio-cultural environments of the
countries in which such concepts and tools are being used. Such a
procedure can produce incorrect results, underestimate some and
overestimate other conditions and lead to inappropriate interven-
tions. In my presentation I will give examples of problems which are
encountered when transferring assessment tools between different
countries and populations. This will include not only areas such as
language and different cultural and social norms (and therefore
different definitions of norm violations), but also functions believed
to be more universal, such as visual processing. I will argue that a
higher awareness of these issues as well as a more multilateral
system of creating and testing medical knowledge are likely to
have a positive influence on our understanding of neurological
diseases, on the development of treatments as well as on our clinical
practice.

doi:10.1016/j.jns.2019.10.187
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T20B: Neuro-otology

Cortical control and disorders of eye movements

A. Shaikh
University Hospitals Cleveland Medical Center and Louis Stokes
Cleveland VA Medical Center, Neurology, Cleveland, USA

Elegant physiology, engineering, and clinical neurosciences
studies have delineated the role of brainstem, cerebellum, basal
ganglia, and the cerebral cortex in the complex control of eye
movements. This lecture will provide a concise overview of the role
of cerebral cortex on voluntary gaze shifts such as antisaccades,
saccades, memory guided saccades and ocular pursuit. The substan-
tial part of our discussion will be comprised of microsaccades – a
type of fixational eye movement that are small, “jerk-like”,
involuntary, and similar to “miniature” versions of the voluntary
saccades. Role of microsaccades remains debatable, some theories
suggest that microsaccades correct displacements in the eye
positions produced by the drifts, while others believe that micro-
saccades are directly correlated with the perception of illusory
motion or they enhance the vision of fine spatial details. Micro-
saccades are also implicated in the prevention of retinal image
fading. Experimental neurophysiology has revealed the neural
correlate for microsaccades – they modulate with the activity of
neurons in the lateral geniculate nucleus and the primary visual
cortex. While altered by mental and physical fatigue, or paucity in
clear visual signal projecting to the retina; the microsaccades are also
the pathognomonic features in common neurodegenerative condi-
tion parkinsonism or neurodevelopmental disorder called amblyopia.
We will finally discuss the pathogenesis and application of micro-
saccades in visual scanning behavior in parkinsonism or amblyopia.

doi:10.1016/j.jns.2019.10.188
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T20B: Neuro-otology

The vestibular system and body schema

C. Lopez
French National Center for Scientific Research CNRS, Laboratory of
Sensory and Cognitive Neuroscience, Marseille, France

There is increasing evidence that vestibular disorders evoke
complaints reaching far beyond imbalance, oscillopsia and spatial
cognition. Yet, how vestibular disorders affect own-body represen-
tations has been overlooked.

In a first study (1), we measured the occurrence of distorted
own-body representations in 60 patients with dizziness (Cambridge
Depersonalization Scale). 12% of the patients have experienced
distorted own-body representations (their hands or feet felt larger
or smaller), 37% reported abnormal sense of agency and 35%
reported disownership for the body. These proportions were larger
in patients than in healthy controls.
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In a large prospective study in 210 patients and 210 controls (2),
we showed a significantly higher occurrence of out-of-body experi-
ences (illusory sensation of disembodiment) in patients with
dizziness (14%) than in healthy participants (5%).

A third study (1) aimed at testing whether caloric vestibular
stimulation (CVS) produced comparable distortions of own-body
representations in healthy volunteers. We compared the effects of
Right-warm/Left-cold CVS, Left-warm/Right-cold CVS and sham CVS
on internal models of the hands using a pointing task. The perceived
length of the dorsum of both hands was increased specifically during
Left-warm/Right-cold CVS.

Altogether, our studies show a vestibular contribution to own-
body representations and should help understand the complex
symptomatology of patients with dizziness.

(1) Lopez C. et al. 2018. Distorted Own-Body Representations in
Patients with Dizziness and during Caloric Vestibular Stimula-
tion. Journal of Neurology 265:86-94.

(2) Lopez C. & Elzière M. 2018. Out-of-Body Experience in
Vestibular Disorders - A Prospective Study of 210 Patients
with Dizziness. Cortex 104:193–206.

doi:10.1016/j.jns.2019.10.189
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T20B: Neuro-otology

Perception of self-motion and its disturbance

K. Cullen
Johns Hopkins University, Biomedical Engineering, Baltimore, USA

Neural Representations of Natural Self-Motion: Implications for
Perception & Action

A fundamental question in neuroscience is how does the brain
compute accurate estimates of our self-motion relative to the world
and orientation relative to gravity in everyday life. In this talk, I will
describe recent findings from my laboratory’s research that have
addressed this question and provided new insight into how
vestibular pathways encode self-motion information to ensure
accurate perception and motor control.

First, we have recently examined the statistics of natural self-
motion signals experienced by mice, monkeys, and humans, and
then explored the neural coding strategies used by early vestibular
pathways. Focusing on the relationships between neural variability,
detection thresholds, and information transmission, our findings
have revealed that two distinct sensory channels represent vestib-
ular information at the level of the vestibular periphery. Notably,
more regularly discharging afferents have better detection thresh-
olds and use rate coding, while more irregular afferents take
advantage of precise spike timing (i.e, temporal coding) and are
better optimized for processing natural vestibular stimuli.

Our research has also established that the neurons at the first
central stage of vestibular processing are substantially less sensitive
to active motion. Notably, this ability to distinguish between active
and passive motion is not a general feature of early vestibular
processing, but is instead a characteristic of a distinct group of
neurons known to contribute to postural control and spatial
orientation. Our most recent studies further indicate that multimodal

integration within the vestibular cerebellum is required for this
cancellation of self-generated vestibular information from the
subsequent computation of orientation and posture control. More-
over, when unexpected vestibular inputs become persistent during
active motion, this mechanism is rapidly updated to re-enable the
vital distinction between active and passive motion to ensure the
maintenance of posture and stable perception.
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T22B: Palliative care

Cultural aspects of care

O. Shamieh
King Hussein Cancer Center, Palliative Care, Amman, Jordan

Background
Culture can be defined as a complex integration of a set of values,

beliefs, behavior, customs and practices by members of a certain
society. In this presentation Jordan will be used as an example.

A diversity of cultural backgrounds for patients, families and
healthcare providers are currently universal in almost every health
care system. This diversity is augmented by rising of levels of civil
and military conflict in some parts of the world, in addition to
population migration for economic, social and educational reasons.

Cultural attributes or factors may substantially affect the provi-
sion of care and impact upon the patient and family interactions with
healthcare providers, especially in making decisions at end of life.

Aims
• Describe the impact of culture on the provision of palliative care
and the impact on patient and family interactions and decisions
at end of life

• Describe culturally sensitive care for diverse patients in Jordan

Context of cultural diversity in Jordan and the implications of
palliative and end of life care – in relation to the use of opioids and
sedatives, communication, decision control preferences, Information
sharing and disclosure, food and nutrition, and the use of Don’t
Resuscitate (DNR) orders, or life sustaining measures.

Conclusions
Patient and family culture need to be carefully assessed and used

to guide a plan of care.
Effective and caring relationship between provider and patient,

along with effective listening can be a very powerful tool in
providing patient and family centered palliative care.

Health care institutions need to integrate cultural competency as
a quality indicator for health are staff.

doi:10.1016/j.jns.2019.10.191
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WCN19-0551

T22B: Palliative care

Ethical aspects of care – Withdrawal of treatment at the end of
life

I. Baker
Ty Olwen, Swansea Bay University Health Board, Swansea, United
Kingdom

In progressive life-shortening neurological illness such as motor
neurone disease, treatments are sometimes used to prolong life. In
advancing disease it is sometimes found that these treatments are
not working, that they are causing harm, or that consent is
withdrawn.

To consider withdrawal sometimes raises ethical concerns in
health professionals’ minds. If it’s not working, shouldn’t we just try
harder? Would stopping be even more harmful? Will the withdrawal
hasten death? What if this is assisting suicide or even euthanasia?

This session will take some of the ethical considerations in the
use of these treatments as a starting point to examine the ethics of
their withdrawal. It will draw on published guidance, academic
literature and clinical experience to address the questions and
concerns and to see what ethics can tell us about whether and how
to consider, communicate and make decisions about life sustaining
treatment and its withdrawal and how to support teams’ under-
standing and confidence. It will show that withdrawal of treatment,
done properly, can be ethical and does not cause death.

doi:10.1016/j.jns.2019.10.192
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T22B: Palliative care

End of life decision making - Advance care planning/requests for
hastened death

S. Payne
Lancaster University, International Observatory on End of Life Care,
Lancaster, United Kingdom

Objective
This paper discusses end-of-life decision making, focusing on

advance care planning (ACP) which may enable patients with
neurodegenerative conditions to express their preferences and
wishes. In some countries where this is legally permitted, this may
involve requests for hastened death.

Background
All neurodegenerative illnesses are marked by progressive

difficulties with cognition and/or communication. While ACP is
recommended, there is no consensus on definitions or implementa-
tion. Several methods for undertaking ACP have been developed in
North America and Australia. Hastened death may involve various
types of assisted dying and is permitted in very few countries.

Design
We conducted a five round international Delphi study to develop

consensus on ACP. A total of 109 experts (82 from Europe, 16 from

North America, and 11 from Australia) rated ACP definitions and 41
recommendations. The recommendations concern five domains of
ACP: elements (12 recommendations), roles and tasks (6 recom-
mendations), timing (3 recommendations), policy and regulation (5
recommendations), and evaluation (15 recommendations). The
panel’s agreement per definition or recommendation ranged from
74%-100%.

Results
ACP was defined as “enabling individuals to define goals and

preferences for future medical treatment and care, to discuss these
goals and preferences with family and healthcare providers, and to
record and review these preferences if appropriate”. The scope of
ACP was defined to be broader than the physical domain alone, and
may include psychological, social and spiritual domains.

Conclusions
ACP enables patients to define, discuss, record and review goals

and preferences for future medical treatment and care, including
advance directives.

doi:10.1016/j.jns.2019.10.193
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T23B: Prions and neurodegenerative diseases

Abnormal prion proteins

H. Alvinaa, C. Hervéa, D. Jean Yvesa, I. James Wb, P. Patricec, O.
Andreolettia
aINRA, UMR INRA ENVT 1225 IHaP, Toulouse, France
bNational Creutzfeldt-Jakob Disease Research & Surveillance Unit,
Centre for Clinical Brain Sciences, University of Edinburgh, Western
General Hospital, Edinburgh, United Kingdom
cINSERM, UMR 1214 - INSERM/UPS - ToNIC Toulouse NeuroImaging
Center CHU PURPAN – Pavillon Baudot, Toulouse, France

Sporadic Creutzfeldt-Jakob disease (sCJD) cases are classified
according to the methionine/valine polymorphism at codon 129 of
PRNP gene and the proteinase K (PK) digested abnormal prion
protein (PrPres) identified on western blotting (type 1 or type 2).

Converging evidences led to the view that MM/MV 1, VV/MV 2
and VV 1 and MM 2 sCJD cases are caused by distinct prion strains.

However, in a significant proportion of sCJD affected patients,
both type 1 and type 2 PrPres were reported to accumulate in either
the same or different brain areas. This raised concerns about the final
diversity of Prion strains and its correlation with the current sCJD
classification.

In this study a panel of sCJD isolates (n=24) that either displayed
a single or both type 1/type 2 PrPres were transmitted into mice
homozygous for methionine or valine at codon 129 of human PrP
and in their F1 cross.

These bioassays demonstrated that two distinct prion strains (M1
and V2) were associated with sCJD development in MM1/MV1 and
VV2/MV2 patients. However, in about 20 % of VV and MV cases,
transmission results were consistent with the presence of both M1
and V2 strains, including in patients who apparently displayed a
'pure' type 1 or type 2 PrPres in their brain.

An in vitro amplification technique that specifically probes the V2
strain was developed. This methodology was shown to be about
1000 fold more sensitive than bioassay in tg Val for detecting V2

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx 67

http://dx.doi.org/10.1016/j.jns.2019.10.192
http://dx.doi.org/10.1016/j.jns.2019.10.193


strain. This assay indicated the presence of a variable levels of V2
Prion in a majority of the investigated isolates including in isolates
that contained apparently pure M1 strain.

These results provide new insights into the sCJD strain diversity
that can be found in a single patient. They interrogate the concepts
that are currently used to explain the emergence of replicative Prions
in sCJD.

doi:10.1016/j.jns.2019.10.194
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Prion diseases and possible treatments

S. Mead
University College London, MRC Prion Unit at UCL, London, United
Kingdom

Prion diseases are rare and fatal neurodegenerative disorders of
humans and animals caused by the templated misfolding of prion
protein. The most common clinical presentation is sporadic
Creutzfeldt-Jakob disease (CJD), a rapidly progressive dementia
associated with ataxia and myoclonus, but also highly heteroge-
neous. Here I will talk about our work at the National Prion Clinic
and MRC Prion Unit at UCL to develop the methodologies for
powerful clinical trials in this setting, and some of the opportunities
for therapeutics in the future. For the last 11 years we have been
recruiting patients to longitudinal observational Cohort study, now
totalling over 800 participants. We have used clinical data to develop
bespoke rating scales oriented to patient functions (MRC Prion
Disease Rating Scale), the neurological exam and the neuropsycho-
logical assessment, each of which provide complementary informa-
tion. We have simulated clinical trials using survival and MRC Scale
score as co-primary outcomes and have shown the latter is more
meaningful and powerful. A number of compounds are being
developed as candidate therapeutics in sporadic CJD. Our recent
experience concerns the use of a monoclonal antibody directed
against the normal form of prion protein, which has been used in
patients, but not in a clinical trial setting.

doi:10.1016/j.jns.2019.10.195
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New approach of sleep disorders

G.F. do Prado
Escola Paulista de Medicina, Department of Neurology, Sao Paulo, Brazil

Sleep disorders are highly prevalent neurological problems, and
neurologists must have essential knowledge in diagnosing and
treating them, mostly those with the greatest impact on general
and nervous system health.

Recent and constant technological advancement brought the
opportunity for observation of sleep patterns, sleep quality and sleep

disorders, allowing patients to have information that could be
valuable for health care, imposing to clinicians the need to be aware
of what these new devices can effectively provide, and if they fit to
the purpose of better caring.

Obstructive sleep apnea, a neuromuscular disorder, globally
compromised the brain, and impairs cognitive performance, emo-
tional performance, pre-existing neurological disease, autonomic
nervous system function, alert, and many other systemic functions.
Considering the concept of precision medicine and interdisciplinary
approach, the neurologist is better tailored to care of these patients,
being the one with the necessary background to look at many
particularities related to the complex symptoms and personal
interventions that ultimately demands behavioral changes.

Restless leg syndrome/Willis-Ekbom disease still represents a
diagnostic and therapeutic challenge that needs a greater involve-
ment of neurologists in its recognition and patient education.

Insomnia also has a high impact on health and is little valued by
the patient himself although its clinical and socioeconomic conse-
quences are enormous. This disorder can easily be mistaken for
circadian rhythm disorder and also needs to be approached in a
interdisciplinary fashion, where the cognitive behavioral therapy
plays an important role.

Once respiratory sleep disorders are very prevalent, we will
discuss therapeutic strategies, and advantages and disadvantages of
using automatic devices indiscriminately, not considering the living
nervous system underpinning the upper airway behavior.
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Anti epileptic drug treatment in refractory epilepsies

S. Castillo
Clínica Dávila, Neurociencias, Santiago, Chile

In spite the availability of a wide spectrum of pharmacological
therapies for epilepsy, about a third of the patients with any
of the several epileptic syndromes will remain as drug-resistant
ones.

Drug-resistant epilepsy (DRE) encompass several types of
epileptic syndromes, but is more prevalent amongst adult focal and
childhood multifocal or generalized secondary varieties.

The more frequent adult focal DRE is mesiotemporal lobe epilepsy
(MLE), which shows the more successful response to the surgery
option after being treated with two monotherapy failed pharmaco-
logic trials.

It is now worldwide accepted that DRE is caused by several
mechanisms. Amongst them has been considered the longstanding
course of the disease, frequent generalized tonic-clonic seizures,
lesional etiologies and a poor response to his/her first drug.

A pivotal effort must to be done in establishing the real refractory
nature in every patient under study in this field. In fact, we have to
make sure our patient has been well diagnosed both as presenting
epilepsy and concerning the precise taxonomy as well.

Unfortunately, we have currently learned that several new
proposed compounds to add-on have just achieved no more than 4
to 7 % of extra seizure freedom benefit per year.

At the present time, it is remaining as a challenge to get, in the
near future, a better knowledge of antiepileptic drug (AED) cellular
or molecular failure mechanisms. It should be a clue to personalize
treatments by identifying which specific abnormality is responsible
for the DRE condition in some individual patient.

doi:10.1016/j.jns.2019.10.197
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Endothelial dysfunction on cerebral small vessel disease

M. Medinaa, L. Sanderb, S. Moncadac
aNational Autonomous University of Honduras, Faculty of Medical
Sciences, Tegucigalpa, Honduras
bUCL Queen Square Institute of Neurology, Department of Clinical &
Experimental Epilepsy, London, Honduras
cThe University of Manchester, Manchester Cancer Research Centre,
Manchester, Honduras

Globally, Stroke represents the second leading cause of death and
the third leading cause of disability and stroke incidence in low- and
middle-income countries has more than doubled in the last decades
[2, 4] and is responsible for 85% of the deaths due to neurological
disorders. Cerebral small vessel disease causes 25% of strokes [1].

Cerebral Small vessel disease (CSVD), is a heterogeneous vascular
entity, that includes lacunar cerebral infarctions which are small
deep infarcts in the territory of small penetrating arteries (Deep
perforator arteriopathy) or cerebral amyloid angiopathy among

others, due to a local disease of these vessels which cause ischaemic
stroke, intracebral haemorrhage, vascular cognitive impairment,
abnormal movement disorders, focal neurologic syndromes, etc
(Norrving et al. 2013; Sacco et al. 2013; Fisher 1982). CSVD is
associated with blood-brain barrier disruption and endothelial
dysfunction [5].

Endothelial dysfunction represents a reduction on the nitric
oxide-dependent-vascular dilatation and can be described as an
imbalance between vasodilatation and vasoconstriction produced by
the endothelium( [3]).

CSVD can be evaluated using Neuroimaging. Recent small
subcortical infarcts, lacunes, white matter hyperintensities, peri-
vascular spaces and microbleeds are usually the most frequent
findings [6].

Several risk factors are strongly associated with CSVD and
endothelial dysfunction such as : High blood pressure, metabolic
syndrome, hyper homocysteine, low plasma levels of vitamin B12,
abnormal endothelium-dependent vasodilation among others. These
factors associated with genetics factors and lifestyle changes in low-
and middle-income countries can explain the increased stroke
incidence mainly in CSVD patients from these countries.
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International research initiatives in Alzheimer’s disease

J. Morris
Knight Alzheimer Disease Research Center- Washington University in St.
Louis, Neurology, St. Louis, USA

With continuing population increases and increasing life
expectancy, ~100 million individuals worldwide will be affected
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with Alzheimer disease in 2050. Dementia was the fifth largest
cause of death globally in 2016 and its annual global costs are
US $315 billion. The absence of truly effective AD therapies
ensures that these costs will steadily increase for the foreseeable
future.

Targeting lifestyle factors such as physical activity, dietary
guidance, and attention to metabolic and vascular health may
prevent cognitive decline in older adults. There also has been the
advent of “secondary prevention” trials of experimental anti-
Alzheimer drugs in cognitively normal individuals with elevated risk
for developing symptomatic AD because they carry a pathogenic
mutation that causes AD or have positive molecular AD biomarker
studies (i.e., amyloid PET; CSF assays of Aβ42 and tau). The goal of
secondary prevention trials is to delay or even avert the occurrence
of symptomatic AD.

Although studies of autosomal dominant AD (ADAD) have greatly
advanced understanding of AD pathophysiology, it is as yet uncertain
whether ADAD is a clone of the far more common “sporadic” late
onset AD (LOAD). Two international multi-center studies of molec-
ular biomarkers to characterize preclinical and early symptomatic
AD, DIAN (ADAD) and ADNI (LOAD), were examined as to whether
biomarker profiles in these disorders were similar or different. Both
groups had largely identical AD biomarker profiles, suggesting that
they share a common pathophysiology. There thus is cautious
optimism that secondary prevention trial results in ADAD will
extrapolate to LOAD.

doi:10.1016/j.jns.2019.10.199
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The status of biomarkers in Alzheimer’s disease

S. James
Fort Wayne Neurological Center/American Academy of Neurology,
Neurology, Fort Wayne, IN, USA

Alzheimer’s disease (AD) is the most common neurodegenera-
tive in the world. It is characterized by accumulation of amyloid-
beta (AB) and tau pathologies, neurodegeneration and cognitive
decline. Therapeutic trials targeted at altering the known pathologic
changes in AD have been disappointing in their futility to date.
Emerging thought is the pathologic process in AD precedes clinical
changes by decades. There has been considerable effort over the
past 20 years to discover biomarkers that could reliably identify
patients with or “at risk for” AD, therefore improving diagnostic
accuracy and offering potential therapeutic interventions during
the pre-clinical phase of the disease. The current knowledge
concerning diagnostic and prognostic utility of biomarkers in the
CSF, plasma, and imaging studies will be reviewed. Their imple-
mentation in routine clinical practice and research will also be
discussed.

doi:10.1016/j.jns.2019.10.200
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Mild cognitive impairment 2019- What we know

R. Petersen
Mayo Clinic College of Medicine, Neurology, Rochester, USA

The construct of mild cognitive impairment (MCI) is rapidly
evolving. The clinical syndrome has expanded to include the clinical
border between cognitive changes of aging and the earliest symp-
tomatic states of degenerative diseases. However, since MCI is a
clinical syndrome, it can represent a variety of underlying conditions.
A recent evidence-based review of the world’s literature revealed
insightful data on the prevalence of MCI, its rate of progression to
dementia and the current state of interventions. These data have
important implications for the design and conduct of randomized
controlled trials. Alzheimer’s disease biomarkers can influence the rate
of progression of MCI that is likely related to underlying Alzheimer’s
disease pathophysiology and will be described in the setting of the
Alzheimer’s Disease Neuroimaging Initiative. The clinical utility of MCI
and issues regarding controversies in this area will be outlined. Other
sets of diagnostic criteria including the Diagnostic and Statistical
Manual of Mental Disorders-5 will be discussed. Finally, recent data
from the Mayo Clinic Study of Aging will be presented characterizing
community dwelling persons with MCI with respect to their clinical
characteristics and rates of progression to dementia.

doi:10.1016/j.jns.2019.10.201
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Epidemiology of dementia in developing countries

M. Abdel-Naseer
Cairo University, Neurology, Cairo, Egypt

The number of people aged 60 years or older will rise from 900
million to 2 billion between 2015 and 2050 (moving from 12% to 22%
of the total global population). Population ageing is happening more
quickly than in the past. By 2050, 80% of all older people will live in
low- and middle-income countries. Global life expectancy at birth in
2016 was 72.0 years (74.2 years for females and 69.8 years for
males), ranging from 61.2 years in the WHO African Region to 77.5
years in the WHO European Region. The number of people living
with dementia worldwide in 2015 was estimated at 47.47 million,
reaching 75.63 million in 2030 and 135.46 million in 2050. In 2010,
58% of all people with dementia lived in countries with low or
middle incomes, with this proportion anticipated to rise to 63% in
2030 and 71% in 2050. From 2015 to 2050, the number of people
with dementia in Latin America is predicted to increase 4-fold. By
2020, 89.28 million people with dementia will live in low and lower
middle income countries. In the Asia Pacific region, the number of
people with dementia is estimated to increase from 23 million
people in 2015 to 71 million people by the year 2050. Prevalence of
dementia in Subsaharan Africa varied widely (range: 2.29%–21.60%);
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Alzheimer’s disease was the most prevalent type of dementia. In
Egypt, dementia prevalence in people aged 65 years and older was
found to be 5·9%.

doi:10.1016/j.jns.2019.10.202

WCN19-1735

Pan-Arab regional symposium

Early onset dementia

S. Bearbi, L. Ali Pacha
Department of Neurology, CHU Mustapha, Algiers, Algeria

Young-onset dementia (YOD) is defined as dementia occurring in
those below the age of 65 years and is being increasingly recognized
as an important cause of medical, social and occupational disability.
Since it affects patients during their more productive years of life, the
economic consequences are severe. Early Onset Dementia differs
from Senile Dementia, and encloses a significant number of cases;
nevertheless, it is still poorly understood and underdiagnosed.

We report an observational study, of 99 Demented patients (54
Women and 45 Men ), followed at the memory clinic of Mustapha
Hospital - Algiers, between 2009 and 2019 (10 years). The mean age
of these patients was 57 years (range 37 to 64).

This study aims to review the frequency and causes of early onset
dementia.

Diagnosis of Dementia were based on DSM IV criteria . All
patients had deficits in two or more domains of cognition sufficient
to impair social or occupational functioning and implied a significant
decline from previous levels of functioning.

Alzheimer's disease (AD) was the major etiology (43 cases)
followed by Vascular Dementia (VaD) (23 cases) and Frontotemporal
Lobar Degeneration (FTLD)(17 cases). As for the remaining cases,
they were divided into 5 cases of Primary Progressive Aphasia, 2
cases of Mixed Dementia, 1 case of Hashimoto Encephalopathy, 1case
of Posterior Cortical atrophy , 1 case of Lewy Body Dementia and 6
cases of other types of dementia.

doi:10.1016/j.jns.2019.10.203
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The value of functional imaging and CSF biomarkers for the
diagnosis of degenerative dementia

M. Damak, N. Farhat, C. Mhiri
Habib Bourguiba Hospital, Neurology, Sfax, Tunisia

The diagnosis of degenerative dementia (DD) is based on
international clinical criteria. Nevertheless, the clinical identification
of cognitive impairment and the use of both structural (CT/MRI) and
functional (SPECT/PET) brain imaging are necessary for an accurate

differential diagnosis with other neurodegenerative diseases. Use of
amyloid scans has become routine in research settings, but it is still
premature for widespread clinical use. New developments in
dementia also include a better understanding of cerebrospinal fluid
(CSF) biomarkers, although they are not yet at the stage of routine
clinical diagnosis. In the case of Alzheimer's disease (AD), the
combination of CSF biomarkers as Aß (1–42), T-tau and P-tau
permits a diagnosis of in earlier stages of the disease. In fact,
monitoring more than one biomarker at the same time is suggested
to be suitable for detecting the disease progression. But, guidelines
for the use of CSF biomarkers in the diagnosis of AD establish that
each laboratory must use internally qualified cutoff values.

In our department, we conducted a prospective study over a 6
month period, including patients followed for a DD. All patients had
a SPECT HMPAO Tc99m and usual dosage of 3 CSF biomarkers. Five of
our patients had a myocardial MIBG scintigraphy. We collected 40
patients (16 men and 24 women). The average age of these patients
was 69 ± 11.78 years. For AD, the sensitivity and specificity of the
assay of the 3 biomarkers were 82% and 100%. An agreement
between the results of neuropsychological tests, the scintigraphic
results and biomarker profile was noted in 77.5% of cases.

We concluded that in DD, converged data for clinical, radiological,
and biological diagnostic tests are very promising for early diagnosis
of AD and Clinically Ambiguous Dementia.

doi:10.1016/j.jns.2019.10.204
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Pharmacological and non pharmacological treatment of
Alzheimer's disease

A. Awada
St Joseph University & Hotel-Dieu Hospital, Neurology, Beirut, Lebanon

To date, only symptomatic treatments exist for Alzheimer’s
disease. Pharmacological treatment aims to counterbalance the
neurotransmitter disturbance. Three cholinesterase inhibitors (CIs)
are currently available and have been approved for the treatment of
mild to moderate AD. A further therapeutic option available is
memantine, an N-methyl- D-aspartate receptor noncompetitive
antagonist. Other symptomatic treatments can be used for the
behavioral and psychiatric symptoms of the disease.

Non-drug interventions include things like memory training,
mental and social stimulation, and physical exercise programs. Some
of these strategies could possibly improve people’s cognitive
performance and increase their independence.

Treatments capable of stopping or at least effectively modifying
the course of AD, referred to as ‘disease-modifying’ drugs, are still
under extensive research. To block the progression of the disease
they have to interfere with the pathogenic steps responsible for the
clinical symptoms, including the deposition of extracellular amyloid
β plaques and intracellular neurofibrillary tangle formation, inflam-
mation, oxidative damage, iron deregulation and cholesterol
metabolism.

doi:10.1016/j.jns.2019.10.205
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B. Menon
Apollo Speciality Hospitals Nellore, Neurology, Nellore, India

Plants and traditional herbals medicines have been a source of
medicine since more than 5000 years. The earliest evidence dates to
Rigveda between 4500 and 1600 B.C. India’s history of rich
traditional medicine is based on six systems. These are Ayurveda,
Unani, Siddha, Homeopathy, Yoga and Naturopathy

WHO defines Traditional medicine (TM) as sum total of the
knowledge, skills, and practices based on the theories, beliefs, and
experiences indigenous to different cultures, whether explicable or
not, used in the maintenance of health as well as in the prevention,
diagnosis, improvement or treatment of physical and mental illness.
TM belong to three main categories called codified medical systems,
folk medicine and allied forms of health knowledge. In India, codified
medical systems include Ayurveda, Siddha, and Unani. Folk medicine
is derived from the locally available components of the ecosystem.
Allied forms of health knowledge incorporates wellbeing techniques
which primarily are not purely medical systems, such as yoga.

In India, reported use of medicinal plants for stroke has been from
16 states namely Tamil Nadu, Andhra Pradesh, Jammu & Kashmir,
Rajasthan, Chhattisgarh, Odisha, Uttar Pradesh, Himachal Pradesh,
Uttarakhand, Madhya Pradesh, Manipur, Karnataka, Assam, Maha-
rashtra, West Bengal and Telangana, from where a total of 37 plants,
belonging to 25 plant families have been used. Leaves are most
commonly used, followed by roots, seeds, whole plants, stem, barks,
fruit, flower head and bulb respectively. India has around 17,000–
18000 flowering plants species, of which about 7000 species are
being used in the folklore medicine of India.

The molecular mechanisms of action of the herbs and their active
ingredients have not been investigated completely. Treatment for
dementia treatment with plant and plant extracts possibly acts several
molecular targets in an additive or even synergistic manner. Commonly
used have been Glycyrrhiza, Ginkgo biloba L, Camellia sinensis Kuntze
(green tea), Withania Somnifera referred to as Aswagandha etc.

Achyranthes aspera L, Nardoyscht jatamansi, Tinospora cordifolia,
Centella asiatica, Allium sativum, curcumin have been used in the
treatment of stroke. The postulated mechanisms are free radical
scavenging effect and a neuroprotective effect.

In 2003, Department of Ayurveda, Yoga and Naturopathy, Unani,
Siddha and Homoeopathy (AYUSH) was established, and in 2014
separate ministry on AYUSH was formed.

doi:10.1016/j.jns.2019.10.206
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B. Jeon
Seoul National University Hospital, Neurology, Seoul, Republic of Korea

The US National Center for Complementary and Alternative
Medicine defines CAM as “a group of diverse medical and healthcare
systems, practices, and products that are not currently part of
conventional medicine. CAM has been used by itself or with
conventional medicine for a wide spectrum of diseases from mild
forms such as musculoskeletal problems to incurable forms such as
degenerative or malignant diseases. Currently, CAM is filling a gap
between the desire for a cure and the lack of and treatment options.
CAM also has a root in the tradition. In this presentation, history of
Chinese oriental medicine will be briefly reviewed with a focus on
Parkinson’s disease. In Korea, oriental medicine is recognized as a
form of medicine along with “Western” medicine by law in Korea.
There is an oriental medical license and the public insurance system
covers the costs of treatments such as acupuncture and moxibustion.
The use of CAM is now popular, which may reflect unmet patient
needs within contemporary medicine. Investigation into the effec-
tiveness of CAM and a concerted effort to include CAM under one
medical system are needed. It is necessary to develop clinical
practice guidelines for the safe and appropriate use of CAM in PD
to assist patients in their decision-making process on the use of CAM.

doi:10.1016/j.jns.2019.10.207
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S. Nafissi
Shariati Hospital Tehran University of Medical Sciences, Neurology,
Tehran, Iran

Persian Medicine that is practiced as a traditional system of
medicine in Iran and neighboring countries nowadays is one of the
oldest traditional systems of medicine dating back to at least 7000
years ago. History of medicine in Iran can be divided into three
periods: pre-Islamic (early), medieval (Islamic), and modern period.

In the books of Avesta (6th century BC), three kinds of medicine
were described: medicine through the knife (surgery), through the
plants (herbal medicine), and through the divine words (cure by
prayers).

Another remarkable point from the pre-Islamic era is successful
establishment of the Academy of Gondishapur (3rd century AD),
which is believed to be the first teaching hospital in which medical
students were trained under the supervision of physicians.

Persian medicine flourished during Islamic era, in particular 9th
to 13th century AD which is called as Islamic Golden age. Renowned
physicians such as Rhazes, Haly Abbas, Avicenna and Jorjani
(Sorsanus) belong to this era. Some of their contributions in
medicine including the texts of Razi’s (The Continent) and
Avicenna’s (The Canon) were the core of western medicine for
several centuries.

In the Persian medicine , physiological functions of the human
body are considered to be based on seven factors. These are as
follows: Elements, Temperament, Humors, Organs, Spirits, Forces
and Functions. Since 2006, the Persian Medicine Schools have been
established in Iran. Specialized education at the PhD level has been
defined for two fields of Traditional medicine and Traditional
pharmacy in Iran. At present there are 8 schools of Persian medicine
and 17 departments of traditional medicine all around the country.
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Advances in post stroke neurorehabilitation - From neuro
fundamentals to evidence based medicine

D. Muresanu
“Iuliu Hatieganu” University of Medicine and Pharmacy, Department of
Neurosciences, Cluj-Napoca, Romania

Previous years have seen substantial effort to understand brain
functioning and how to enhance endogenous neuromodulation and
neurorehabilitation in general, by using a broad spectrum of
instruments: imaging techniques (functional magnetic resonance
imaging, positron emission tomography, diffusion-tensor imaging),
quantitative electroencephalogram, magnetoencephalography, eye
tracking, optogenetics, brain stimulation and brain-computer inter-
faces. Together, these technologies provide valuable information
about the structure-function relationship of resting-state networks,
as well as the dynamic interaction between networks and aberra-
tions in functional connectivity.

The first part of this presentation aims to highlight the limitations
of the classic models in brain protection and recovery. The new
principles related to anticorrelated processes may explain and
account for the complexity of brain function and open avenues to
new therapeutic interventions.

Ischemic brain damage affects all three levels of structural and
functional organization (cellular and molecular, circuitries and
dynamic network levels), launching an endogenous continuous brain
defense response which consists of neuroprotection (the immediate
response) and neurorecovery (a later response). At the circuitries
and dynamic network levels, it is expressed by the tendency to
rebalance the functional connectivity in resting-state networks.
Currently, there is no widely accepted therapy for acute ischemic
stroke, except for thrombolytic therapy and thrombectomy in the
acute phase. Existing data shows that even if highest standards of
care are applied, up to 60% of stroke patients still have adverse
outcomes. Rehabilitation plays a vital role in stroke care, as
immobilization-related complications cause over 50% of stroke
patients' deaths. Spontaneous recovery may occur after IS but is
incomplete for a majority of patients.

The resulting individual and societal burden of the disease is
enhanced by debilitating complications that strongly impact both
physical and mental functions. The recovery of neurological func-
tions is a dynamic, multifactorial process, which differs for each
patient. Neuroplasticity, as a consequence of neurorehabilitation, can
be exogenously stimulated using a tailored approach, combining
multimodal drugs with non-pharmacological interventions, such as
physical activity, cortical stimulation, mental health, and psychoso-
cial support. Initiating recovery immediately after IS is of paramount
importance to reach full potential for outcome improvement. The
second part of the presentation will showcase the latest evidence in
neurorehabilitation after ischemic stroke (IS), a complex and
heterogeneous disease, that occurs as a result of several risk factors
and comorbidities.

doi:10.1016/j.jns.2019.10.209

CN19-2311
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Regional disparieties of neurologic care across Europe: The
example of acute stroke care

G. Deuschl
Christian-Albrechts University, Department of Neurology, Kiel, Germany

Stroke is among the leading causes of death and disability
worldwide. In Europe it is the second most common single cause of
death. It affects all ages. However mortality rates differ significantly
in European countries. There are many reasons for this. The main risk
factors for stroke are not evenly distributed. The other major cause is
stroke treatment. Independent evidence based interventions are
stroke unit treatment, intravenious thrombolysis and endovascular
interventions. The numbers of intravenous thrombolysis vary
between 1 and 412 interventions per year/1 Mion inhabitants and
the number of endovascular acute interventions vary between 0 and
112 per year/1 Mio inhabitants. In general Eastern Countries have
lower numbers of interventions, and the EU 28 countries except for
Great Britain have some advantages. The European Stroke Action
Plan therefore aims to reduce the absolute number of strokes, aims at
treating the majority of stroke patients in stroke units, develop
national, customized plans for stroke and foster their full implemen-
tation. Neurology can treat a common disease like stroke much
better treated and serious attempts are needed to realize this. Such
concerted actions are needed in Europe to change the fate of stroke
patients and to guarantee equal access to the standard treatments in
Europe for all its citizens.

doi:10.1016/j.jns.2019.10.210
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European regional symposium

Sleep and stroke: guilt by association

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

XXIV World Congress of Neurology (WCN 2019)
Research of the last 20 years has shown that sleep-wake disorders

(SWD) and stroke are frequently associated and that their relation-
ship may be causal and bidirectional.

On the one hand, SWD such as sleep disordered breathing (SDB),
long sleep duration, and sleepiness/hypersomnia represent an
independent risk factor for stroke. On the other hand, SDB,
sleepiness/hypersomnia, insomnia, and restless legs syndrome
(RLS) can appear “de novo” after stroke. Furthermore, SDB (and
possibly also other SWD) appear to negatively affect stroke outcome
and risk of recurrence. Finally, experimental and clinical studies give
increasing support to the hypothesis that sleep (and its disturbances)
modulates the acute ischemic cascade and neuroplasticity processes
underlying stroke recovery.

More data, including interventional studies, are needed to assess
the impact that a systematic management of SWD may have on
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stroke prevention and post-stroke outcome. While still incomplete,
the evidence of a significant link between sleep, SWD and stroke is
strong to call for more awareness and interdisciplinary collabora-
tions between sleep, circadian and stroke clinicians and scientists.

doi:10.1016/j.jns.2019.10.211
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Pan-African regional symposium: Era of NCD pandemic in African
neurology

Challenges and opportunities in the prevention and treatment of
stroke in Africa: Perspectives from across the continent

A. Oguna, O. Oshinaikea, B.H. Ogunb, A.O. Ogunc, W. Arabambia, A.
Bakare Nee Bellod
aLagos State University Teaching Hospital/College of Medicine, Medicine,
Lagos, Nigeria
bMount Sinai Hospital- New York-USA, Post Graduate School, New York,
USA
cSiu Center for Family Medicine, Family Medicine Residency Program,
Springfield, IL, USA
dLancaster, Lancaster, Lancaster, United Kingdom

Preamble/background
Africa, the cradle-of-Neurology, is home to about 1.3M. Neurology

first originated in Egypt, but over time, Africa has the least
Neurological-Services, and African-Neurologists, cannot match the
rapid progress in the developed-world. Contributory Socio-Economic
factors include inadequate infrastructure /equipment, health-care
personnel/workforce-inefficiency, Neurology training-programs, re-
search-facilities/efforts, publications in high‐impact Neurology-
journals, community health-education/awareness, Stigma/Security,
and miserably small-funding, in the background of increasing-
burden of communicable-diseases(CD)/non-communicable diseases
(NCD). Moreover, Strokologists trained in the developed-world
prefer to stay overseas, rather than return to their countries, partly
because of inadequate remuneration (Brain-drain/double‐burden
Inverse‐relationship). Globalization of chronic-diseases suggests that
all populations are susceptible, and variation in rates, exists because
of differential exposures to environmental-causes, disparities in
healthcare-seeking cultural practices, differential/inequalities in ac-
cess to Neurological-care; inadequate resources/socio–economic
differences; influence of underlying differences in genetic factors and
lifestyles. Stroke is a leading cause of disability, and constitutes a
major Public-Health threat/challenge, and a second-leading cause of
death, underestimated to be 12% of all-deaths worldwide. The
Epidemiology of stroke is changing globally and in Africa. Whereas
the incidence has reduced by 12% in HIC, it increased by 12% in LMIC
over the last-decade. This is partly because of the exploding, but
neglected burden of NCDs such as HBP, DM, obesity/ unhealthy diets,
dyslipidaemia and other modifiable vascular risk factors culminating
in stroke. Current global burden predicted that by 2030, without
additional population-wide interventions, more than 23 million first-
ever stroke; 77 million stroke survivors, 61 million DALYs, and 7.8
million deaths are estimated.

Stroke definition
Stroke, also known as Brain Attacks, or Acute neuro-vascular

syndrome consists of 6 Letters, reminiscent of the biblical BEAST/
MONSTER, as in the “666” of the book of Revelation Ch13;v18: viz - 1

in 6 individuals will develop stroke in lifetime; every 6s, one
individual develop stroke; every 6 seconds, one death is recorded in
its favour; Annually, 6M deaths are recorded worldwide, 6M are
DISABLED; 6M RECOVER ( 1 out of 3 each), with a resultant 18M strokes
ANUALLY. Post stroke recovery occurs within 6W to 6 M, and then
Plateaus (TIME IS BRAIN, BRAIN NEEDS TIME). Furthermore, Endo-
vascular Thrombectomy is indicated when stroke occurs less than 6hrs,
(now 16 hours [DEFFUSE-3 study]– 24 hrs [DAWN study); NIHSS N6,
CT ASPECTS ScoreN 6).

The July 2013 Definition highlights that stroke is not Global, but
Focal; No Trauma, and involves only Neural tube structures: Brain,
Spinal cord, and Retina; Not Neural Crest structures: Cranial/ P.
Nerves. Symptomatic and Silent subtypes exist, and a Time definition
is a secondary consideration when Neuro-imaging is unavailable or
Inadequate. The INTERSTROKE study reported in LMIC: CI 66%; ICH
34% HIC: CI 91%; ICH 9%.

Peculiarities of stroke in sSAfrica
Various factors have been implicated: Epidemiological transition:

ageing population/increasing longevity; population growth; rapid
urbanisation/unchecked industrialisation; accompanying lifestyle
changes such as Physical inactivity, Smoking, abuse of alcohol; and
Racial/Genetic factors with gene–environment interactions. More-
over, enhanced genetic predisposition; different pattern of types/
subtypes, worse severity and often poorer outcome of stroke; relatively
younger age (b 15 years), in people of African descent have been
established.

Stroke Services in Africa
Effective management of stroke requires well-established guide-

lines, which include dedicated stroke-units, neurologist, neuro-
surgeon, specialist stroke-nurses, relevant radiology services, phys-
iotherapist, speech/occupational-therapist among others. These ser-
vices are only available in few centres in Africa, with challenging
access within the time-frame required for intervention. This is partly
sequel to bad planning of health delivery system to meet “the demands”
of the people rather than their “needs”.

Stroke services in Africa vary from no formal-care, to established
Neurological-care with residency-training, and ancillary-equipment.
More often, Health-care systems are liberal, private-sector driven,
with inefficient-models of universal Health-Insurance coverage.
High-cost-of care, pay out-of-pocket syndrome, Poor community-
awareness, stunted/inadequate manpower-development with lim-
ited local-training, and Programs, Resources, Personnel, Neurologists
centralized in/near the big cities. Furthermore, there are abundant
Data, knowledge, Service and Treatment-gaps, lack of Political-will,
low-priority in the political-agenda, obstacles to policy-development,
implementation of appropriate responses /suggestions, Government-
Funding with inadequate-resource allocation to health, and lack of
information-systems(ICT).

CHALLENGES
The Good; the bad; the ugly:
The ugly-: No National and State guidelines and policies on stroke.

Misdiagnosis and mismanagement of stroke reported in 13.5% of
Surgically correctable cases such as Giant brain tumors (Pitutary
Adenoma, Giant Meningioma); cerebral abscess, subdural hematoma,
Epidural Haematoma. Non-availability of essential investigative
tools, such as lack of neuro-imaging support, and assess limited by
cost and distance.

Head CT scan is an essential first step in the management of
stroke anywhere in the world, but only 9% of our stroke population in
Nigeria could afford the cost in 2005; 23% in 2015. Some other basic
investigations were unaffordable/available. Thanks to the Public –
Private Partnership initiative currently being developed.
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Late presentations are rampant as 80% of our patients present after
24 hours. Even if early presentation b 4.5hours, No Thrombolytics
availability, as most present after visit to spiritual /prayer houses/
Mosque, declining admission and preferring management in
Churches, Traditional healers, or as an out-patient. Inadequate
knowledge of stroke on the part of patients and health workers.
Majority were seen by non-neurologists and General Practitioners
(GPs), as well as lack of neurosurgical support, as no Neuro-surgical
opinion were sought in several cases.

Furthermore, Multidisciplinary rehabilitation team management
is difficult because of dearth of paramedical staff, physiotherapists,
occupational therapists and stroke nurses amongst others.

Efforts are made to resolve those challenges, as more centers are
actively trying to establish stroke-units. There is a drive to encourage
young doctors to specialize in the field of neurology/strokology and
practice in the specialist-deprived regions of the continent.

Overall, low standardized level of care is established, and Stroke
management in Africa is suboptimal, especially in the face of
increasing incidence and prevalence. Most patients settle for intrave-
nous infusion of hypertonic / isotonic infusion, medical decompression
with steroid ormannitol, use of free radical scavengers, folate supplement,
statins, anti-platelets and antihypertensives when indicated.

We believe that with training of more stroke specialists, research
sponsorship, health-friendly government policies, health awareness
programs and patient education, there will be better outcomes for our
patients. Furthermore, there is need to establish on the African-
continent, regional training-centers/institutes-of excellence for
brain-disorders research, contributing to capacity building, with-
AFRICA, for-AFRICA, as overseas-training is not always adapted to
the Africans local-needs; optimise patients-care, improve GPs (Gen-
eral-Practitioners) clinical-skills, establish an-effective 2-way referral
national-health-insurance scheme to reduce social-inequalities; create
platforms for reflection, education, exchange of info between African/
Western-colleagues, African/other African-colleagues, and seek
further collaborations/CME(Continuous Medical-Education). The
policy-makers/Members-of Government/Civil-society/Patient-associa-
tions (TAFNA, ILAE, WSO, AFAN, MDS) - should have their interac-
tions/information-sharing under WFN-umbrella to mitigate sufferings
of Africans. Travel-stipends should be granted to participate in
international-meetings, and cooperation with industrialized-world
Neuroscientists is crucial to improve the African research-
infrastructure.

We need to convert brain-drain to brain-gain, provision of
equipment, as well as attractive and better remuneration to
encourage African-Neurologist to return home. Moreover, there is
need for support, and increasing participation of service-users,
including Neurologists in policy-making/service-planning. We aim
to scale-up our mission by Fostering best-standards of practice;
Increasing stroke-awareness/health-education with public/private
collaborations; Preventing stroke, and influencing policies for
stroke-prevention/improved health-services; and Facilitating
stroke-research advocacy.

Thus, Stroke is a major financial burden on the inadequate health
services. There is need for effective strategies for Prevention,
Treatment and Rehabilitation;with provision of State/National Stroke
policies and Guidelines, and emphasis on awareness.All EFFORTS
MUST BE MADE TO “Roll Back Stroke”.

PREVENTION
Stroke is the second leading cause of preventable deaths in adults

worldwide, and
PREVENTION is certainly BETTER and CHEAPER than Treatment. It

is Preventable, but preventive efforts are still far from optimal. This
should be a priority on the health agenda in all countries, with
emphasis on effective population-wide interventions and education
to control, and reduce exposure to leading risk factors: HBP, smoking,

high cholesterol, low fruit and vegetable intake, low fish, physical
inactivity, and alcohol excess. Population-based health education
programs should be stepped-up: Educating the masses and health
workers. Appropriate public health policy; Development of strategies
targeting high–risk population such as hypertensives and stroke
patients. There are 5 levels of prevention:

Primodal: Applicable to both non-Communicable and Communi-
cable Disease (NCD/CD); and includes generalised disease preven-
tion: more exercise, fruits/greens, fishes, but no cigarette, reducing
stress, reduction of salt / sugar intakes, with POLICIES on SUGAR/
SALT in food, attracting more tax. Population-wide efforts to b salt
intake and tobacco use through multiple economic and educational
policies and programmes have been suggested as cost-effective
prevention interventions

Primary: includes: Removal of risk factors, such as hypertension
control, which reduces risk by 40%; D.M control, maintenance of
normal weight; regular exercise; and Life style changes/modifica-
tion: dietary, cholesterol /hyperhomocystenaemia control, discour-
aging smoking / alcohol (increases Triglyceride/HDL). Controlling
new additional risk factors, such as Electronic Cigarette; Obstructive
Sleep Apnea; High Lipoproteins; Infectious agents such as HIV;
cytomegalovirus, Chlamydia pneumonia, Helicobacter pylori, herpes
simplex virus, and peridontal disease) have been advocated.

Secondary: includes use of Aspirin, clopidogrel, and Statins in
patients that had stroke.

Tertiary: reduces disability, morbidity, and improve outcome by
ensuring early hyperacute/acute stroke treatment in stroke units.

Quaternary: involves therapeutic options, such as the preference for
use of calcium channel blockers (CcB), and the non-use of Aspirin/
anticoagulants in ICH, except in the case of co-existing AF/DVT, and
applying the 1, 3, 6, 12 (+ 2 days) principle for its recommencement.

TREATMENT
Stroke is Treatable. Evidence-based treatment are available, but not

fully used in any region, especially low resource areas. Critical changes
in the national health care delivery system, with reprioritisation
emphasis on Stroke management, primary prevention, PLUS time
dependent urgent medical emergency. “Brain attack!" describes the
acute presentation of stroke emphasising the need for urgent action.
This concept is very important to sensitize physicians and the public to
the need for rapid mobilization and treatment. It requires educational
programs directed at the general public, general practitioners, and
primary and emergency department physicians to teach recognition of
symptoms and the importance of treatment with the same urgency as
for heart attack and acute trauma.

If you do have a stroke, Act FAST: F-Facial asymmetry; A–Arm
weakness; S-Speech difficulty; T–Time is brain; OR from the first 3
letters of STRoke: ?S:Smile; ?T:Talk; ?R:Raise arm. Time is brain is the
key concept; 200 billion neurons in the brain; 2 million/12 km fibres
of neurons lost per minute.

Stroke bio-markers such as Serum S 100 β - CI (Astroglial protein);
Serum Glial fibrillary acidic protein (GFAP) - ICH; H –fatty acid
binding protein (H-FABP); Apo lipoprotein CI (Apo CI) - CI; Apo
lipoprotein C III (Apo C III) - CI; Serum Amyloid A (SAA);
Antithrombin III (AT-III) fragment are relevant, but none of these
substances are routinely measured by hospital laboratories in the
time frame needed to make acute care decisions but remains a focus
of clinical research.

Stroke care phases
World Stroke Organization (WSO) Stroke Services Framework

consists of six phases of the continuum of stroke care: Systems for
stroke recognition and response; Hyper acute stroke care; Acute
inpatient care; Stroke rehabilitation; Secondary stroke prevention;
and Longer-term stroke recovery. Gaps were reported in the availability
of stroke care services with variations across countries and settings.
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Systems for stroke recognition and response: the only established
stroke symptoms and signs are paralysis and weakness, while the
most preferred response is to bring patient to hospital, and 13%
identified seeking spiritual intervention as the first option. Higher
education level was significantly associated with better knowledge
of, and better response to, stroke signs and symptoms. The
proportion of patients who arrived at hospital within 3h from
stroke onset ranged from 10-43%; while 0-13% received CT brain
imaging within 3 h of onset. Acute inpatient care: The interval
between time of stroke onset and hospital admission was 7.2h to
6.8days with a median of 1.3 day. However, Stroke Treatment now
aims for 20 20 20: by year-2020, we should be able to thrombolyse
20% of the stroke population, within a-20minute door to needle
time.

There are 5 EBM (Evidence Based Medicine): Minimal / Essential /
Advance / Service of care: 1) STROKE UNIT (EBM– 90%) b mortality
by 30%; Improves functional outcomes; b disability / need for
institutionalised care; 2) Anti-platelet agents (EBM – 80%) –Aspirin;
3) Thrombolysis (EBM - 30%) b 4.5 hrs / 9 hours (EXTEND STUDY);

Anti-coagulation (limited efficacy), Clexane: has no effect on
Morbidity, Mortality, and efficacy not established, with the likely
risk of ICH. The benefit does not outweigh risk (2B recommenda-
tion). IV heparin is not recommended; Neuroprotection (ABDF /
NeuroAID ? proved by EBM): ? citicoline ; cerebrolysin. [Tenecteplase
replaced Alteplase: Single bolus, (transporting patient easier), and
cheaper. Knives for Stroke treatment (surgical treatment): 4) Endo-
vascular Thromebectomy (EBM 50%) for Large Vessel proximal
occlusion; 5) Decompressive craniectomy: EBM -50% Malignant MCA
occlusion (unacceptable complications).

Others include Carotid endarterectomy (limited indications within
48H-7dyas); Clamp/Coil/Gluing/ Flow Diverter): aneurysm (SAH only);
EC/IC bypass surgery (it works, but does not help); BP lowering for
acute ICH: There is no evidence to support routine use of Aggressive
BP lowering in acute ischaemic stroke; Preventing aspiration
Pneumonitis; Preventing DVT with Intermittent pneumatic compres-
sion, VEM (Very Early Mobilisation (Passive Physiotherapy), and
adequate Hydration. Intensive glucose control with insulin aiming
for blood sugar of 100-140. Sonothrombolysis, as an adjunct to
thrombolysis is no longer indicated; CRP Measurements: reflects
small vessel disease (white matter hyperintensities/microbleeds);

Begin secondary prevention early: All stroke: Blood pressure
lowering; Ischaemic stroke + antiplatelet + statin, POLYPILL
(STATIN + Folate + Aspirin + antihypert)

Other treatment options: Newer Anti-thrombotics; Statins; vasodi-
lator; Stem cell Transplantation; IV cooling with iced saline via IVC;
USS clot lysis; Endovascular Rx; Mechanical recanalization.

Neuroprotective agents: Neuroprotectants / Neurorestorative /
Neuroregenerative / Neuroproliferative / Neurogenesis / Neuro-
trophicity / NEUROPLASTICITY / REWIRING

Protect N from adverse milleu created by the biochemical changes
triggered by ischaemia, and attenuate neuronal injury “Neurotrophin”
family of growth factors/BDNF (Brain Derived Neurotrophic Factor)
pathways are involved in cell survival, neuron–protection, brain
plasticity, neurogenesis, encourages proliferation, differentiation of new
Neurons, growth and synaptogenesis (neuronal connections); regulates
neuronal survival and protects from glutamate induced damage.
NeuroAiD: stimulates production of BDNF and provides a better post
stroke recovery of Neurological function in patients with severe stroke.
Citicoline preserves neuronal energetic reserve, accelerates recovery of
consciousness, facilitates rehabilitation/Sensori-motor function recovery,
integration, and increases cerebral metabolism and noradrenaline/
dopamine levels in CNS. It also potentiates the effect of L-Dopa with
positive effect on memory, behaviour and clinical global recovery.

Meta-analysis confirmed beneficial treatment effects, without safety
concerns.

Treatment of ICH encompasses: Reducing Hematoma expansion/
peri-hematoma cerebral oedema; Brain Necrosis/Atrophy; Treatment
of elevated ICP; Prevention and management of complications. Other
measures include Homostatic treatment, Osmotherapy, fever control,
seizure prophylaxis, nutritional supplementation, ventilatory sup-
port, Haemodynamic; Glucose; Fluid; temperature management; aim
for 140/90 if DM/ b60YRS; and 150/90 if above N 60years, as High BP
worsens cerebral oedema, and increases haemorrhage recurrence;
Angioplasty and stenting (Endovascular Rx); Intracranial pressure
monitoring; and Ventricular drainage (pts with IVH and acute
hydrocephalus).

Treatment requiring further testing in randomised clinical trials
include use of Haemostatic agent such as Tranexamic acid (TXA);
Minimally invasive surgery, and Hypothermia

No FDA Approved therapy till date. Activated Factor VIIa reduces
hematoma growth/expansion, but no improvement in functional
outcome; Intensive BP lowering has no effect on hematoma expan-
sion, but has modest functional benefit.

For anticoagulant induced ICH, treatment with Prothrombin
Complex Concentrate is indicated, and not Fresh Frozen Plasma, as
PCC improves hematoma growth, better than FFF, but questionable
effect on functional outcome; Idarucizumab for NOAC, such as
Dabigatran; Andexanet / Aripazine for Factor-X inhibitors. Platelet
infusion is harmful.

In all cases, treat with iv Vit K 10mg because the half-life of all
above is 2-3h.

Barriers for stroke care in Africa
Overall, the Health systems in many African countries are

characterized by geographical/patients’ location, financial inaccessi-
bility, Poverty, S-E status; Education; Rapid turnover of people in key
positions/Lack of continuity in policy; Lack of resources/Poor
management /implementation of available resources; and cultural
beliefs.

Global Short & Long-term Strategies to improve stroke outcome
in Africa

It is reasonable to implement the (WHO) Strategy on Research for
Health: Organization: Strengthening of the education and research
culture; Priorities: Focusing globally on priority health needs;

Standards: Helping to strengthen national systems for health care,
and Promoting good practice; and Translation: Strengthening links
between health research and health services.

Good care of patients with stroke starts with organization of the
entire stroke chain; from the prehospital scene, through the emergency
room, to the stroke unit. Four main targets areas: Population strategy
in stroke care by Public awareness programs; The role of the physician
in preventive care strategy for risk factor control; Managing the
acute stroke patient; and the place of rehabilitation and prevention
of recurrence.

Capacity building by training Health Care Workers; Stroke
study-groups and development of protocols and local/national
guidelines as well as organising substantial treatment network at
the local/national levels; Procurement and distribution of drugs and
ensuring compliance (PolyPill); urgent need for further research,
appropriate acute care, and rehabilitation strategies with well-
designed epidemiological studies and clinical trials to test various
widely used, but unconventional therapeutic interventions; Stroke
club, its administration and relevance in stroke Rehabilitation.
Establish basic SU, that can be later incorporated into comprehen-
sive specialist stroke acute care and rehabilitation services. Strong

ARTICLE IN PRESS
Abstracts / Journal of the Neurological Sciences (2019) xxx–xxx76



political will and leadership. Knowledge on Tele–Medicine to manage
patients in rural /remote centers, as well as Endovascular interven-
tion would be rewarding, with organization of Rapid ambulance/Air
ambulance services to convey patients. Training on Pre-hospital
arrival and first-aid by ambulance drivers, relevant medical/nursing
personnel. Prompt response of the Stroke-Team, short response time,
24/7 availability; Organization of CT suite with commencement of
Thrombolysis at suite, and improvement in the DOOR to NEEDLE time
(20 20 20).

doi:10.1016/j.jns.2019.10.212
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Pan-African regional symposium: Era of NCD pandemic in African
neurology

Challenges and opportunities in the prevention and treatment of
epilepsy in Africa: Perspectives from across the continent

L. Tucker
University of Cape Town, Neurology, Cape Town, South Africa

The burden of epilepsy in resource poor countries in Africa is
more than twice that in high-income countries likely due to the
higher incidence of risk factors such as traumatic head injuries and
central nervous system infections. It is estimated that over 85% of
the global burden of epilepsy occurs in the 49% of the population
living in low-income and lower middle-income countries [1].
Epilepsy-associated morbidity and mortality is also significantly
higher in these countries due to the fact that epilepsy remains
largely inadequately diagnosed and under or untreated. This talk
will involve a brief overview of what is known about the prevalence
and incidence of Epilepsy in Africa, based on the work of Newton et
al at Kalifi (Kenya) and Agencourt (South Africa), Birbeck et al in
Zambia, and others. The problematic treatment of epilepsy in the
face of limited resources and significant co-morbidities, especially a
high prevalence of HIV, will also be addressed, as will the
importance of improving health service provision for epilepsy [2],
particularly in rural areas. The ongoing imperative of training of
more African specialist neurologists, who are competent in EEG,
will be stressed, and the important role of the four WFN-accredited
African neurology training centres, the Zambian and Ethiopian
neurology training initiatives, as well as the efficacy of video
conferencing and Web-based training programs such as EEGonline
will be reviewed

References

[1] A.K. Ngugi, et al., Epilepsia 51 (2010) 883–890.
[2] M.M. Watila, et al., Epilepsy & Behavior 70 (2017) 24–32.
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The hidden threat of the dementias in Africa

A. Charway-Felli
African Academy of Neurology/37 Military Hospital, Medical Division,
Accra, Ghana

Africa is undergoing demographic changes. Already, the burden of
diseases such as Diabetes, Hypertension and other noncommunicable
diseases (NCDs) is disproportionately high in low and low-middle
income countries, a category which the majority of African countries
fall under. The real prevalence and incidence of the dementias
remains unknown with theses diagnoses being made in few urban
medical centres. Even healthcare providers have a limited compre-
hension of what constitutes normal ageing and what does not.

The little data that is available is but the tip of the iceberg. As we
all know, dementia is multi-factorial with many of these factors
highly prevalent in our countries, Namely, malnutrition, chronic
infections, cardiovascular disease amongst others. With urbanisation
and increasing life expectancy, the incidence of neurodegenerative
diseases with dementia as a prominent clinical feature will increase.

Diagnosis of cognitive impairment in our populations is made
harder by the paucity and sometimes absence of standardised and
validised neuropsychological tests in the different languages, as well
as the commonplace assumption that the elderly should be infirm,
health seeking behaviours and uneven access to healthcare.

The aim of this talk is to provide a framework for advocacy and an
action plan for local healthcare facilities and policy-making to
address what could be an epidemic of dementia, or at least reduce
the impact of it, if the appropriate measures are not put in place in a
timely manner.

doi:10.1016/j.jns.2019.116534
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