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Oral Sessions

Saturday, May 23 2020
Infectious diseases

01001

Progressive multifocal
leukoencephalopathy associated with
lymphopenia and T-cell exhaustion
successfully treated with interleukin-7

K. Alstadhaug!, C. Rinaldo?, L. Osnes?, 1. Sereti?,

H. Ofte!

!Neurology, Nordland Hopspital, Bods, Norway,
2Microbiology and Infection Control, University Hospital of
North Norway, Tromsa, Norway, 3Immunology and
transfusion medicine, Oslo University Hospital, Oslo,
Norway, *National Institute of Allergy and Infectious
Diseases, Bethesda MD, USA

Background and aims: Progressive multifocal
leukoencephalopathy (PML) is a devastating brain infection
caused by the JC polyomavirus (JCPyV). Subjects who are
immunocompromised are at risk. Survival depends on immune
recovery. We have previously used interleukin-7 (IL-7) with
success to treat a patient with PML and idiopathic T-cell
lymphopenia (ICL). Here we describe a second case.
Methods: A 78-year-old woman who had been treated with
corticosteroids for pulmonary sarcoidosis 25 years earlier
developed PML associated with severe ICL characterized
by expression of programmed cell death-1 (PD-1) receptors
on the majority of her total circulating CD4+ and CD8+
T-cells. This is a potential state of T-cell hypo-responsiveness
(loss of effector cytokines), so called T-lymphocyte
exhaustion.

Results: Mirtazapine, to block serotonin receptors needed
for viral cell entry, was started, but the disease progressed.
She was then treated with IL-7, which is a cytokine essential
for T-cell proliferation. A month later, signs of recovery
were observed. The patient continued to improve
remarkably, both clinically and radiologically, and along
with increasing peripheral lymphocytes and declining PD-1
expression. Viral clearance of CSF was achieved, and
repeated FDG-PET scan showed evidence of re-myelination.
Conclusion: Complementary and tailored treatments to
enhance the host defense against JCPyV in PML are
promising. IL-7 therapy in PML when lymphopenia is
present could be offered. The IL-7 treatment reversed PD-1
up-regulation in our patient suggests also the possibility of
combining IL-7 with PD-1 blockade in future research
studies.

Disclosure: Nothing to disclose

01002

Infectious encephalitis and myelitis in a
tropical area during 2012-2018: Influence
of emerging viral infections and rare
causes

H. Chaumont!, E. Roze?, B. Tressieres3,

F. Lazarini-Serandour*, A. Lannuzel!

!Centre Hospitalier Universitaire de la Guadeloupe, Service
de Neurologie, Pointe-a-Pitre/Abymes, France, Abymes,
France, ?’AP-HP, Hopital de la Pitié-Salpétriere,
Département de Neurologie, Paris, France, Paris, France,
3Centre d’investigation Clinique Antilles Guyane, Inserm
CIC 1424, France, Abymes, France, *Institut Pasteur,
Perception and Memory Unit, Centre National de la
Recherche Scientifique, Unité Mixte de Recherche,

Paris, France

Background and aims: The frequency of infectious
encephalitis and the distribution of causative pathogens in
the Caribbean are unknown and might be influenced by
emerging arbovirus infections.

Methods: Using a hospital database, we retrospectively
collected detailed information on a comprehensive series of
immunocompetent patients with acute infectious myelitis
and encephalitis over the 2012-2018 period.

Results: From 259 suspected cases with acute central
nervous system (CNS) infection, we included for analysis
175 cases, comprising 145 encephalitis, 22 myelitis, and 8
encephalomyelitis. The annual incidence peaked at 15.2/100
000 during the Zika 2016 outbreak. Children accounted for
21.7% of cases. Ten adults died during hospital stay, all
encephalitis. Infectious agents were identified in 105 cases
(60.0%), including 39 confirmed cases (37.1%), 48 probable
cases (45.7%), 15 possible cases (14.3%) and 3 clinical
cases (2.9%). Among 175 cases, the most frequent etiologic
agents were Zika virus in 23 cases (13.1%), herpes simplex
in 12 (6.9%), varicella zona virus in 11 (6.3%), dengue
virus in 11 (6.3%) and leptospirosis in 11 (6.3%). Pathogens
unidentified until then in Guadeloupe were found.
Conclusion: Zika outbreak had a major influence on the
annual incidence of acute CNS infection. Acute neuro-
leptospirosis was over-represented in our series. It is
important for clinical practice in tropical areas since
neuroleptospirosis has a good prognosis when early treated.
Further efforts are mandatory to develop new diagnosis
tools for pathogen profiling.

Disclosure: Nothing to disclose

© 2020 EAN 1
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01003

Retinal changes in cerebral malaria
among Sudanese patients in Khartoum
state, Sudan

A.M. Hussein!, M.M. Aldar?, Y.F.O. Altayeb?,

A. Mohamed Hassan*, R. Tofaha Alhusseini’,

K. Mohamed Ahmed Abbasher?, M. Abbashar®,

M. Alhasan Alwalied*, A. Altyeb*, A. Siddig’,

H. Abbashar®, M. Ibrahim?, T. Mahdi.F°, O. Eladil?,

M. Balla?, L.A.Seralkhatim!©

!Department of Neurology, Faculty of medicine, University
of Khartoum, Khartoum, Sudan, *Medicine, Omdorman
Hospital, Khartoum, Sudan, 3Medicine, Omdorman Islamic
University, Khartoum, Sudan, *Medicine, University Of
Khartoum, Khartoum, Sudan, *Medicine, Alzaiem Alazhari
University, Khartoum, Jordan, ‘Medicine, Alnileen
University, Khartoum, Sudan, ?"Community, Alnileen
University, Khartoum, Sudan, $Medicine, Alyarmouk
College, Khartoum, Sudan, *Medicine, Bahri University,
Khartoum, Sudan, "’Medicine, Ibrahim Malik Hospital,
Khartoum, Sudan

Background and aims: It is thought that Malaria parasites
live in red blood cells and make them stick to the inside of
small blood vessels, particularly this causes the unique
whitening of eye blood vessels. The light-sensitive tissue in
the eye is also affected because the parasites disrupt the
supply of oxygen and nutrients These changes, known as
malarial retinopathy, include white, opaque patches,
whitening of the infected blood vessels, bleeding into the
retina and swelling of the optic nerve.

Objectives: Our study aims to demonstrates malarial
retinopathy in patients presented with neurological
manifestations of malaria.

Methods: A cross-sectional Hospital based study included
all patients with malaria seen during the period between
1-1-2019 and 25-4-2019.

Results: Almost 40 patients with neurological
manifestations of malaria were included in the study (29
having cerebral malaria, 3 with post malarial cerebellar
ataxia, 2 with post malarial syndrome and abnormal
movement, one with peripheral neuropathy, one with
proximal myopathy, one had cerebral infaction, one had
cerebral haemorrhage,one had sagital sinus thrombosis and
one had six nerve palsy. Out of 29 patients with cerebral
malaria 14 were children and 15 were adult. Malarial
retinopathy changes were detected only among those with
cerebral malaria (7 children and 3 Adult).

Conclusion: The eye can provide a very reliable way of
diagnosing cerebral malaria. By looking at the changes to
the retina our research demonstrates that the detection of
malarial retinopathy is a much needed diagnostic tool in
cerebral malaria, and can identify those children at most
risk of death.

Disclosure: Nothing to disclose

01004

Tumor necrosis factor-alpha signaling
may contribute to chronic west nile virus
post-infectious proinflammatory state

A.A. Leis', M. Grill?, B. Goodman?, P. Vig?, F. Bai*
!Neurology, Methodist Rehabilitation Center and University
of Mississippi Medical Center, Jackson, USA, *Neurology,
Mayo Clinic, Scottsdale, USA, *Departments of Neurology,
Neurobiology, and Biochemistry, University of Mississippi
Medical Center, Jackson, USA, *Biological Sciences,
University of Southern Mississippi, Hattiesburg, USA

Background and aims: West Nile virus (WNV) causes
human disease ranging from a febrile illness (WNV fever)
to severe neuroinvasive disease (meningitis, encephalitis,
acute flaccid paralysis). Since WNV became a global Public
Health concern, clinicians caring for WNV survivors have
observed persistent neurological symptoms occurring long-
after the production of neutralizing antibodies and clearance
of the virus. Alternative pathogeneses other than direct viral
invasion have been hypothesized to explain these post-
infectious symptoms. A dominant hypothesis is that antiviral
responses triggered initially to clear WNV may persist to
promote a post-infectious proinflammatory state.
Methods: In 4 serologically-confirmed WNYV patients with
persistent post-infectious symptoms (3 WNV fever, 1
neuroinvasive disease), we ordered a comprehensive
cytokine panel at weeks 8, 10, 12 and 36 months post-onset
of illness, respectively, to better understand the
pathophysiology of the protracted symptoms.

Results: All 4 patients had abnormally elevated tumor
necrosis factor alpha (TNF-a)), a major molecule triggering
antiviral cytokines and chronic inflammation in many
human autoimmune diseases, but heretofore not reported to
be upregulated in human WNV infection. Three patients
also had elevations of other proinflammatory proteins.
Major symptoms included fatigue, arthralgias, myalgias,
generalized or multifocal pain or weakness, imbalance,
headaches, cognitive problems, and symptoms of
dysautonomia.

Conclusion: The findings provide support for an extended
post-infectious proinflammatory state that may contribute
to chronic inflammation and long-term morbidity in some
WNV survivors and further suggest that TNF-o may play a
pathogenic role in initiating this inflammatory environment.
Clinical trials are warranted to determine if TNF-o inhibitors
or other immunosuppressive agents can improve patient
outcomes.

Disclosure: Dr. Leis receives funding from the Mosquito
Illness Alliance (mosquitoillnessalliance.org) and the
Wilson Research Foundation, Jackson, MS.

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1-102



01005

Impact of brain biopsy on management of
nonneoplastic brain disease

M. Santos!, R. Roque!, A. Rainha Campos?,

L. Albuquerque?, J. Pimentel*

!Neurology,; Department of Neurosciences and Mental
Health, Hospital de Santa Maria/Centro Hospitalar Lisboa
Norte, Lisbon, Portugal, >Neurosurgery, Department of
Neurosciences and Mental Health, Hospital de Santa Maria/
Centro Hospitalar Lisboa Norte, Lisbon, Portugal,
3Department of Neurology, Department of Neuroscience,
Hospital de Santa Maria, Centro Hospitalar Lisboa Norte,
Lisboa, Portugal, Lisbon, Portugal, *Neuropathology
Laboratory, Department of Neurosciences and Mental
Health, Hospital de Santa Maria/Centro Hospitalar Lisboa
Norte, Lisbon, Portugal

Background and aims: Diagnostic yield of brain biopsy in
neoplastic brain disease is high and its clinical impact is
well established. In non-neoplastic brain disease with
negative conventional investigation, decision to undergo
invasive procedures is difficult due to its inherent risk. This
study aimed to assess clinical impact of brain biopsy results
on management of non-neoplastic brain disease.
Methods: A multidisciplinary team retrospectively
reviewed and included all non-neoplastic brain disease
cases submitted to biopsy between 2009-2019, in a tertiary
hospital in Lisbon. Baseline characteristics were registered,
including immunosuppression status, diagnostic workup
and treatment prior to biopsy. Diagnostic yield, clinical
impact and in-hospital complication rates were assessed.
Results: 64 patients were included, 20 (31.3%) of them
immunosuppressed (15 HIV+ patients). 35 (67.7%) were
previously treated with corticosteroids or anti-infectious
agents, with higher percentage (93.3%) in the immuno-
suppressed group. Biopsy results were diagnostic in 48
(75%) cases. More frequent diagnosis were infectious
diseases in 20 (31.2%), inflammatory diseases in 13 (20.3%)
and neoplastic in 12 (20%). Brain biopsy resulted on impact
on patient’s clinical management in 56 (87.5%), of which
69.8% were submitted to treatment change. In-hospital
complications were registered in 4 (6.6%) patients. All
cause in-hospital mortality was 3.3%.

Conclusion: Brain biopsy had clinical impact, including a
change in treatment, in the majority of patients studied, and
may be considered a useful diagnostic option in nonneo-
plastic brain disease. However, associated complication rate
is not negligible, and previous thorough workup, patient
selection and risk-benefit assessment are important.
Disclosure: Nothing to disclose
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01006

Recurrent community-acquired bacterial
meningitis in adults

L. Ter Horst!, M.C. Brouwer!, A. Van der Ende?,

D. Van de Beek!

!Neurology, Amsterdam UMC, University of Amsterdam,
Amsterdam, Netherlands, 2Medical Microbiology department
and the Netherlands Reference Laboratory for Bacterial
Meningitis, Academic Medical Centre, Amsterdam,
Netherlands

Background and aims: Recurrent episodes of bacterial
meningitis have previously been described in 5% of cases
and has been associated with a relatively favorable
prognosis. Recent changes in epidemiology of bacterial
meningitis may have changed the risk factors and
characteristics. Furthermore, it is unclear whether vaccines
failures occur.

Methods: We analyzed adults with recurrent episodes from
a prospective nationwide cohort study of community-
acquired bacterial meningitis.

Results: We identified 143 recurrent episodes of
community-acquired bacterial meningitis out of 2264
episodes (5%) in 123 patients. The median age was 57 years
(IQR 43-66) and 57 episodes (46%) occurred in men. The
median duration between the first and the current episode
was 5 years (IQR 1-15). For 82/123 patients (67%) it was
the first recurrent episode, 30 patients had 2-5 previous
episodes (24%), 2 had 6-10 episodes (2%), and 2 had >10
episodes. Predisposing factors were identified in 86/123
patients (70%), most commonly consisted of ear or sinus
infections (45/123 [37%]) and cerebrospinal fluid leakage
(36/122 [30%]). The most common pathogens were
Streptococcus pneumoniae (80/123 [65%]) and
Haemophilus influenzae (16/123[13%]). The outcome was
unfavorable (Glasgow outcome scale score<5) in 22
patients with recurrent meningitis (18%) versus 806 (40%)
for non-recurrent meningitis patients (p<0.001). Five versus
363 patients died (4% vs. 18%, p<0.001).

Conclusion: Recurrent meningitis frequently occurs due to
predisposing factors, most commonly ear or sinus infections
and CSF leakage. Recurrent episodes are predominantly
caused by S. pneumoniae and H. influenzae. The disease
course is less severe with a lower mortality rate compared
with non-recurrent meningitis patients.

Disclosure: Nothing to disclose

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1-102
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01007 Conclusion: The overall incidence of GBS meningitis
. . .. remained stable. The incidence of sepsis increased mainly

Molecular epidemiology, incidence and due to the rise of ST17.

mortality of neonatal group B Disclosure: Nothing to disclose

streptococcal meningitis and sepsis in the
Netherlands

M. Van Kassel'!, S. Teeri!, D. Jamrozy?, S. Bentley?,
M.C. Brouwer!, A. Van der Ende?, D. Van de Beek!,

M. Bijlsma'

!Neurology, Amsterdam UMC, Amsterdam, Netherlands,
2Wellcome Genome Campus, Wellcome Sanger Institute,
Hinxton, United Kingdom, ’Medical Microbiology
department and the Netherlands Reference Laboratory for
Bacterial Meningitis, Academic Medical Centre, Amsterdam,
Netherlands

Background and aims: Group B streptococcus (GBS) is
the most common cause of neonatal meningitis and sepsis.
We assessed the molecular epidemiology, incidence and
mortality of invasive neonatal GBS infections in the
Netherlands.

Methods: Culture positive GBS cases in patients 0-3
months old between 1987 and 2016 were identified through
Netherlands Reference Laboratory for Bacterial Meningitis.
Serotyping was performed by latex agglutination. Sequence
types (ST) were determined using whole genome
sequencing. Outcome data was obtained through the
Municipal Personal Records Database.

Results: 1396 episodes in 1386 patients were identified;
177 (13%) were cultured from cerebrospinal fluid (CSF),
344 (25%) from CSF and blood, and 875 (63%) from blood
only. The annual incidence of meningitis remained stable,
due to a decline in ST19 cases (b=-0.001, p<0.001) with a
concurrent non-significant increase of ST17. The incidence
of sepsis increased from 0.06 in 1987 to 0.29 per 1000
livebirths in 2016 (b=0.009, p<0.001), mainly due to a rise
in ST17 (b=0.003, p<0.001). Serotype III was associated
with meningitis, causing 403/508 (79%) of the meningitis
and 433/838 (52%) of the sepsis cases (p<0.001). Mortality
rate was 8% (27/323) in meningitis cases and 6% (39/656)
in sepsis cases (p=0.175). Serotype Ib was associated with
mortality in meningitis (OR 8.78 95%CI 1.92-40.05)
compared to serotype III, even after correcting for multiple
testing.
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Central Nervous System Vasculitis in
Whipple Disease: a Case Report

C. Zivelonghi!, D. Cardellini!, G.M. Schiavi',

M. Tagliapietra?, F. Alessandrini3, A. Giollo?,

S. Monaco’, G. Vattemi®

!University of Verona, Verona, Italy, ?Padua, Italy,
SNeuroradiology, University of Verona, Verona, Italy,
‘Rheumatology, University of Verona, Verona, Italy, *Verona,
Italy, SNeurology, University of Verona, Verona, Italy

Background and aims: Whipple disease (WD) is a rare
systemic infection with possible involvement of the central
nervous system (CNS). The neurological manifestations of
the disease are various and can mimic any neurologic
condition.

Methods: Case report.

Results: A 46-year-old woman developed acute right-sided
hemiparesis and dysarthria. She had a 10-year history of
diffuse arthralgias, episodic fever and rash of unclear
etiology poorly responsive to different immunotherapies.
Brain MRI demonstrated multiple anterior circulation
infarctions and stenosis of the bilateral M1 segments of the
middle cerebral artery on MR angiography. Black blood
sequences revealed contrast enhancement of the vessel
walls consistent with vasculitis (Figure 1). Cerebrospinal
fluid (CSF) analysis was unrevealing, including PCR for
viruses and bacteria. A working diagnosis of primary CNS
vasculitis and progressive neurologic deterioration with
abnormal behavior and altered mental status prompted the
initiation of intravenous (IV) methylprednisolone followed
by cyclophosphamide without significant improvement.
Re-evaluation of the long-standing history of ill-defined
rheumatologic  manifestations unresponsive to
immunotherapy led to wide-spectrum investigations. PCR
for Tropheryma Whippleii was positive in stool, urine,
blood and CSF, and duodenal mucosal biopsies confirmed
the diagnosis. A combination of ceftriaxone, doxycycline,
and hydroxychloroquine was initiated. Three days later the
patient developed periocular burning pain and cutaneous
vesicles consistent with shingles. Varicella-zoster virus
DNA was detected in CSF and IV acyclovir was started. At
3 months follow-up neurologic examination was
unremarkable except for a slightly fatuous behavior.
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Brain MRI FLAIR sequences revealing hyperintense lesions in the
subcortical white matter of both hemispheres (A-B). C, DWI sequences
showing several recent ischemic lesions bilaterally with prominent
involvement of the left frontal lobe. D, black blood sequences
documenting enhancement and thickening of the wall vessel of both
MCAs (red circles).

Conclusion: Recognition of rare manifestations of WD is
important to avoid diagnostic delay and inappropriate,
potentially harmful treatments.

Disclosure: Dr. Matteo Tagliapietra receives training grant
from Pfizer
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Neuromuscular junction diseases;
peripheral nerve disorders

01009

Zilucoplan, an investigational peptide
inhibitor of complement component 5,
blocked muscle weakness in a humanized
passive transfer model of immune-
mediated necrotizing myopathy

0. Boyer!, O. Benveniste?, L. Drouot!, S. Ragunathan?,
A. Ricardo?, C. Sayegh?, D. Vadysirisack?

!Université de Rouen Normandie, Rouen, France, 2Sorbonne
Université, INSERM U974, Assistance Publique-Hopitaux de
Paris, Pitie-Salpétriere Hospital, Paris, France, 3Ra
Pharmaceuticals, Cambridge, USA

Background and aims: Immune-mediated necrotizing
myopathy (IMNM) is a rare and severe inflammatory
myopathy. On biopsy, necrosis of skeletal muscle fibers,
prominent complement activation and deposition of C5b-9
membrane attack complex (MAC) is observed.
Autoantibodies against signal recognition particle and
hydroxy-3-methylglutaryl-CoaA reductase (HMGCR) are
associated with IMNM subtypes. Zilucoplan is a convenient,
subcutaneously self-administered macrocyclic peptide
inhibitor of complement component 5 (C5) developed by
Ra Pharma, currently in Phase 2 development for IMNM
and in Phase 3 development for acetylcholine receptor-
positive generalized myasthenia gravis (gMQG).

In this study, we provide preclinical evidence of the
protective role for C5 inhibition by Zilucoplan in a
humanized murine model of IMNM.

Methods: C5-deficient B10.D2/0Sn mice received daily
intraperitoneal injections of IgG-depleted human serum as
source of human complement. Disease was induced by
injection of IgG purified from an anti-HMGCR+ IMNM
patient or healthy donor as control every other day. A
subgroup was treated with daily subcutaneous injections of
zilucoplan (Figure 1). Muscle strength following sciatic
nerve electrostimulation of a gastrocnemius and markers of
CS activation in sera and muscle tissue sections were
measured at day 8.

19G + human complement injection (i.p.)
OO0 O0O0OO4
} -
& o1 DO o1 2 03 D4 o5 0§ D7 08
s QOO OOOO P
J Zilucoplan (s.c.) 30 min
before complement injection

v

muscle strength

Blood
(DO: 30 min and 5 hrs) blood and organs

To reduce anti-ht g immune r mice received a single dose of 300 mg/kg of

cyclophosphamide at day-1. A total of 24 mice for a n=8 per group was used.

Figure 1: Description of dosing-regimen for the IMNM passive transfer
model

Results: Administration of zilucoplan completely prevents
the decrease in muscle strength observed following
co-administration of human complement and anti-HMGCR
autoantibodies (Figure 2). C5 activation is inhibited in the
sera of animals treated with zilucoplan. Histological data
(ongoing) will be provided.
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Control IgG group: Control IgG and human complement

Anti-HMGCR+ IgG group: Anti-HMGCR" IgG and human complement

Anti-HMGCR+ IgG + zilucoplan group: Anti-HMGCR*+ human complement + zilucoplan at 10 mg/kg
Data are presented as mean + SD; *p<0.05, **p<0.01 by Mann-Whitney two-tailed test

Figure 2: Zilucoplan completely prevents muscle weakness following
passive transfer of anti-HMGCR and human complement to
C5-deficient B10.D2/0Sn mice

Conclusion: Our data establish a central role for C5
activation in a preclinical IMNM model, supporting the
therapeutic evaluation of zilucoplan in an ongoing
multicenter Phase 2 IMNM clinical trial (NCT04025632).

Disclosure: This work received financial support from Ra
Phamaceuticals. SR, AR, CS, and DV are employees and
shareholders of Ra Pharmaceuticals.
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Clinical correlations and progression rate
of patients with late-onset dysferlinopathy
(=30 years): a French nationwide
retrospective study

G. Fernandez-Eulate!, G. Querin!, K. Mariampillai?,

G. Bassez!, A. Béhin!, S. Leonard-Louis!, M. Masingue',
P. Merle3, M. Spinazzi*, G. Solés, T. Kuntzer®, Y. Pereon’,
L. Feasson®, A. Nadaj-Pakleza®, A.-L. Bedat-Millet!?,

E. Salort-Campana'!, S. Attarian'!, B. Eymard’,

T. Stojkovic!

IService de Neuro-Myologie, Institut de Myologie, Paris,
France, *Institut de Myologie, Paris, France, 3Centre de
Competence des Maladies Neuromusculaires, CHU Amiens
Picardie, Amiens, France, Centre de Reference des
Maladies Neuromusculaires, CHU d’Angers, Angers,
France, "Neuromuscular Reference Center, CHU Bordeaux,
Bordeaux, France, ‘Centre de Reference des Maladies
Neuromusculaires Rares Atlantique-Occitanie-Caraibes,
CHUYV Lausanne, Lausanne, France, "Centre de Reference
des Maladies Neuromusculaires Rares Atlantique-Occitanie-
Caraibes, Hotel-Dieu, Nantes, Nantes, France, $Unité de
Myologie, CHU de St Etienne, St Etienne, France,
‘Neuromuscular Reference Center, CHU Strasbourg, Angers,
France, "'Centre de Reference des Maladies
Neuromusculaires, CHU Rouen, Rouen, France,

I Neuromuscular and ALS center, La Timone Hospital, Aix-
Marseille. Université Marseille, Marseilles, France

Background and aims: Dysferlinopathies are a group of
muscle disorders caused by mutations in the DYSF gene.
Onset of disease is rarely beyond 30 years. With the advent
of NGS technologies, patients with late-onset
dysferlinopathy are recognized more frequently, although
descriptions as a group are lacking. The aim of this study is
to characterize this subgroup of “milder” forms of the
disease and to define clinical correlations and progression.

Methods: Nation-wide retrospective study of French
neuromuscular network (FILENEMUS) centers. Inclusion
criteria are i)symptomatic patients ii)onset >30 years iii)
absent dysferlin on muscle immunoblot/western-blot iv)2
DYSF gene mutations. Clinical, paraclinical and fonctional
data will be collected (at first and last visits). Patients from
the international dysferlinopathy cohort from the JAIN
foundation will be ascertained following the same criteria.

Results: 22 patients were ascertained in France and 20
(90.9%) already included. Mean age is 59.8+9.52SD years
and 63.2% are females. Symptom onset was at 39.5+9.1SD
years, 12 between 30-39 years (late-onset) and 8§ after 40
years (very-late-onset). Phenotypes at onset encompass
Miyoshi myopathy (40%), pseudometabolic (40%) and
axial (20%). 73.3% showed proximal lower-limb weakness
on follow-up (at 12.9+5.9SD years). One patient has lost
ambulation, and one patient presents respiratory
insufficiency. Genetic heterogeneity was noticed.
Furthermore, 19 patients fulfilling inclusion criteria from
the JAIN international cohort will be added.

Conclusion: We will provide a full characterization of
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patients with late-onset dysferlinopathy with the goal of
better understanding this subgroup of patients who will
influence power and design of clinical trials.

Disclosure: Nothing to disclose
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Role of next generation sequencing
in the diagnosis of congenital
neuromuscular diseases: the
experience of an Italian centre

E. Mauri'!, F. Magri?, D. Piga’, R. Brusa', A. Govoni!,

D. Ronchi4, S. Corti®, G. Comi!

!Milan, Italy, 2IRCCS Foundation Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy, Milan, Italy,
3Neuroscience, IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Milan, Italy, *Dino Ferrari Centre, Neuroscience
Section, Department of Pathophysiology and Transplantation,
University of Milan, IRCCS Foundation Ca’ Granda -
Ospedale Maggiore Policlinico, Milan, Italy., Milan, Italy,
SNeurological Sciences, University of Milan, Milan, Italy

Background and aims: Congenital myopathy (CM),
congenital muscular dystrophies (CMD) and congenital
myasthenic syndromes (CMS) are heterogeneous groups of
genetic disorders. In last years, genetic techniques
developed from Sanger to Next Generation Sequencing
(NGS) and Whole Exome/Genome Sequencing allowing
the discovery of disease-related genes and a better
understanding of molecular disease-basis.

Methods: We analysed our 10-year experience in the
diagnosis of congenital neuromuscular diseases from a
clinical, histopathologic and genetic point of view. We
select a cohort of 90 patients/86 probands with a clinical
suspect of congenital neuromuscular disease, which
underwent extensive genetic analysis; most of patients
underwent muscle biopsy prior to genetic testing.

Results: The cohort presented 54 CM (60%), 26 CMD
(29%) and 10 CMS (11%). 60% of patients manifested
early-onset disease (6+7 m), 6 patients in infantile age
(7.3£2.7 y), 33% was adult-onset (42+15 y). A molecular
diagnosis was reached in the 59% (53/90): among CM 28
mutations were identified in 9 genes (14 novel mutations);
in CMD 24 mutations in 9 genes (15 novel mutations); in
CMS 8 novel mutations in 5 genes (6 novel mutations).
NGS was applied in 52% (47/90) of patients and was
diagnostic in 44%. In undiagnosed group we identified 92
variants of unknown significance in 31 genes.

I Muscle Biopsy — Genetic Testing

90 patients (86 probands)

Muscle biopsy n= 85

Total diagnostic rate 52,5%
Sanger diagnostic rate 36%
INGS diagnostic rate 39%

Total diagnostic rate 65%
Sanger diagnostic rate 32%
NGS diagnostic rate 50%

Total diagnostic rate 80%

Sanger diagnostic rate 80%

m1

NGS diagnostic rate 0%

Sanger 31/82

NGS/WES 21/44
38% a4

Flow diagram to visualize the step-wise diagnostic workup and the
number of positive genetic results (absolute number and frequency) for
all patients. Biopsy findings and clear phenotypic data that guided the
targeted testing are mentioned in detail and in their frequency.

61 pathogenic mutations identified in 21 genes
- 34 novel mutations
- 27 previously reported mutations

I Prevalence of Mutated Genes
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Prevalence of mutated genes and their distribution in CM, CMD and
CMS.

Conclusion: NGS panels reached a molecular diagnosis in
a higher number of patients and identified overlapping
genes and phenotypes; however, many patients remain
without a molecular diagnosis: this will be fundamental for
patient’s selection for treatments under development.
Finally, we propose a diagnostic algorithm for congenital
neuromuscular diseases.

I Diagnostic Algorithm

Suspected congenital neuromuscular disease
Clinical information
Neurological examination
cPK
EMG/ENG
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Molecular diagnosis

Disclosure: Nothing to disclose
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Exploring possible predictors of clinical
outcomes following nusinersen
treatment of Spinal Muscular Atrophy
(SMA): interim results from the Phase 2
NURTURE Study

V.A. Sansone!, J. Kirschner?, D.C. De Vivo3, E. Bertini,
W.L. Hwuw’, R. Foster®, D. Ramirez-Schrempp’,

S. Fradette’, R. Chin’7, W. Farwell”

INeurorehabilitation Unit, NEMO Clinical Center in Milan,
Milan, Italy, 2Department of Neuropediatrics, University
Hospital Bonn, Bonn, Germany, 3Departments of Neurology
and Pediatrics, Columbia University Irving Medical Center,
New York, NY, USA, *Unit of Neuromuscular and
Neurodegenerative Disorders, Bambino Gesu Children's
Research Hospital, Rome, Italy, ’Departments of Medical
Genetics and Pediatrics, National Taiwan University
Hospital, Taipei, Taiwan, Chinese Taipei, ‘Biogen,
Maidenhead, Berkshire, United Kingdom, "Biogen,
Cambridge, MA, USA

Background and aims: NURTURE is an ongoing open-
label study (NCT02386553) examining the efficacy and
safety of intrathecal nusinersen initiated in presymptomatic
infants with 2 or 3 SMN2 copies.

Methods: Enrolled infants were age <6 weeks at first dose,
clinically presymptomatic, and genetically diagnosed with
SMA. Primary endpoint is time to death or respiratory
intervention (invasive/non-invasive ventilation for >6
hours/day continuously for >7 days or tracheostomy).
Cerebrospinal fluid (CSF) was drawn prior to nusinersen
administration to assess phosphorylated neurofilament
heavy chain (pNF-H) levels on Days 1, 15, 29, 64, 183 and
every 119 days subsequently. Correlations (Spearman’s rho)
were determined between pNF-H levels and HINE-2 motor
milestone total score and WHO motor milestone walking
alone, with additional correlational analyses.

Results: NURTURE enrolled 25 infants (2 copies SMN2,
n=15; 3 copies, n=10). As of 29 March 2019 interim
analysis, median age at last visit was 34.8 (range 25.7-45.4)
months. All infants were alive and none required permanent
ventilation. CSF pNF-H levels rapidly declined after
initiation of nusinersen before stabilizing at lower plateau
levels. CSF pNF-H levels at Baseline and Day 64 in the
overall population were significantly correlated with earlier
achievement of WHO motor milestone walking alone and
HINE-2 total score at Day 302. In participants with 2 SMN2
copies, Day 64 weight for age and CMAP amplitude were
correlated with achievement of WHO walking alone and
HINE-2 total score at Day 302.

Conclusion: CSF and plasma pNF-H levels following
nusinersen loading may predict future motor function in
NURTURE participants.

Disclosure: This study was sponsored by Biogen
(Cambridge, MA, USA). Writing and editorial support for
the preparation of this abstract was provided by Excel
Scientific Solutions (Fairfield, CT, US): funding was
provided by Biogen.
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Knockdown and replacement of MFN2:
a gene therapy to treat dominantly
inherited peripheral neuropathy CMT2A

E. Abati!, F. Rizzo?, R. De Gioia?, S. Bono*, N. Bresolin’,
M.-D. Ruepp®, G.P. Comi’, M. Nizzardo?, S. Corti?
Milan, Italy, °Neurological Sciences, University of Milan,
Milan, Italy, *University of Milan, Milan, Italy, ‘Neural Stem
Cells Lab, Neurology Department, University of Milan,
Milan, Italy, "Neurology, University of Milan, Milan, Italy,
SMaurice Wohl Clinical Neuroscience Institute, King's
College, London, United Kingdom, "IRCCS Foundation Ca’
Granda Ospedale Maggiore Policlinico, Dino Ferrari
Center, Neuroscience Section, Department of
Pathophysiology and Transplantation, University of Milan,
Milan, Italy.

Background and aims: Charcot-Marie-Tooth type 2A
(CMT2A) is an inherited, debilitating sensory-motor
neuropathy caused by missense mutations in the MFN2
(Mitofusin2) gene. MFN2 mutations appear to induce the
disease with a dominant-negative mechanism, where the
expression of the wild-type MFN2 allele is negatively
regulated by the mutant protein. Although no effective
treatment exists, the molecular silencing of the mutant
pathological protein, in combination with the replacement
of wild-type activity, represents a possible treatment for this
disease.

Methods: We produced an adenovirus associated type 9
co-expressesing short hairpin (sh)-RNA targeting MFN2 for
degradation and shRNA-resistant MFN2 ¢cDNA. This vector
has been tested in in vitro (patient-specific induced
pluripotent stem cell (iPSCs)-derived motor neurons (MN))
and in vivo (Mitocharcl mice) disease models, evaluating
the rescue of disease hallmarks previously identified (Rizzo
et al., 2016; Cartoni et al., 2010).

Results: We demonstrated the correct silencing of MFN2
endogenous alleles and their replacement with an exogenous
copy of the functional wild-type gene. This approach
significantly rescues the CMT2A MNs phenotype in vitro,
promoting correct mitochondrial axonal transport and
mitophagy process. Finally, we demonstrated that this
approach allows proper MFN2 therapeutic correction also
in vivo in MitoCharcl transgenic mice.

Conclusion: This study yields proof-of-principle data for
the first effective treatment of CMT2A or other dominantly
inherited forms of CMT, representing the preclinical basis
to move towards clinical translation.

Disclosure: This work is supported by a grant from
“Associazione MFN2” and a grant from “Telethon
Foundation”
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Small fiber neuropathy in clinical practice:
a diagnostics algorithm

L. KreB, N. Egenolf, C. Meyer Zu Altenschildesche,
F. Gross, S. Claudia, N. Uceyler
Neurology, University of Wiirzburg, Wiirzburg, Germany

Background and aims: Small fiber neuropathy (SFN) is a
subgroup of painful sensory neuropathies which affects
A-delta and C nerve fibers. A diagnostic gold standard is
missing for SFN.

Methods: We recruited 92 patients with a pain history
indicative of SFN and applied six small fiber tests: complete
neurological examination, skin punch biopsy for
intraepidermal nerve fiber density (IENFD), quantitative
sensory testing (QST), corneal confocal microscopy
(CCM), pain-related evoked potentials (PREP), and
quantitative sudomotor axon reflex test (QSART). SFN was
diagnosed if >2 tests were abnormal.

Results: Distal IENFD 61/92 (66%) and neurological
examination 53/92 (53%) most frequently reflected small
fiber impairment in patients followed by CCM 20/57 (53%)
and PREP 27/57 (47%). Combining neurological
examination, distal [IENFD, and CCM and/or PREP resulted
in 49/57 (86%) patients diagnosed with SFN, while QST
and QSART were of low diagnostic impact.

Conclusion: We show that neurological examination and
distal IENFD are key, but additional measures of small fiber
abnormality enhance the diagnostic yield in SFN. We
further propose a new diagnostic algorithm for SFN in
clinical practice, which enables to increase the diagnostic
yield when adding CCM and/or PREP to the clinical work-
up.

Disclosure: Nothing to disclose

01015

The role of observing corneal whorl-like
nerve plexus in evaluating small fiber
neuropathy in transthyretin familial
amyloid polyneuropathy

Y. Zhang!, X. Liu!, Z. Liv?, D. Fan!

!Neurology Department, Peking University Third Hospital,
Beijing, China, °Ophtalmology Department, Peking
University Third Hospital, Beijing, China

Background and aims: Small fiber nerve is firstly involved
in transthyretin familial amyloid polyneuropathy (TTR-
FAP). In vivo corneal confocal microscopy (CCM) is a
rapid, noninvasive technique to detect small-fiber
polyneuropathy (SFN). The whorl-like pattern of the
corneal nerve plexus provides a potential static landmark
for observation. We evaluated whether CCM images of the
whorl-like patterns can sensitively evaluate SFN and
monitor disease progression in FAP patients.

Methods: 15 FAP patients and 15 health controls underwent
neurological evaluation and CCM observation. Corneal
nerve fiber length (CNFL), density (CNFD), branch density
(CNBD) detected by conventional method and inferior
whorl length (IWL), branch density (IWBD), fiber density
(IWFD) were compared in controls and patients. Langerhans
cells (LCs) density in each image was calculated.

Results: CCM parameters were significantly reduced with
disease progression (tablel). IWL, CNFL, CNBD and
CNFD were significantly lower in early phase patients.
Only IWL was significantly reduced in preclinical patients
(p=0.008). LCs density was significantly increased around
the whorl area in early phase patients, and was declined in
the progressive patients (figure 1). Both IWL and CNFL
correlated with severity of neuropathy. IWL was more
significantly reduced with disease progression (figure 2).
The area under the ROC curve for CNFL and IWL was
88.0% and 89.3%, exceeding other parameters.

Control Phase | Phase Il P P
(n=14) (n=10) (n=5) Controlvs | 1vsll
24364339 18264714 1142347 0,006+ 0001++
87.79+3271 721941458 154241247 026 0001+
39.445961 341741180 15834745 024 0008~
22544320 18424361 11374253 0,005+ 004+

CNBD(/mm’) 68.13:23.36 4209241497 12.08:6.49 0008+ 0.00

CNFD(/mm’) 4113:8386 32504762 233241180 0014 021

CNFT() 1418147.02 140.36:6.60 139.20:5.60 053 100

IW LC(n/mm2) 86.95:38.93 226.074175.02 129.20+107.89 0002+ 031
LC(conventional)(n/mm2) 36832965 35.28+3058 3758+17.62 068 059
IW LC- LC(conventional) 500539962 19079 + 18219 99979626

(p=0.07) (p=0.009) (p=0.19)

IWL(mm/mm’)
IWBD(/mm’)
IWFD(/mm’)

CNFL(mm/mm’)

IWL: inferior whorl length: IWBD: inferior whorl branch density. IWFD: inferior whorl fiber density: CNFL: corneal nerve fiber length:
CNEBD: corneal nerve branch density: CNFD: corneal nerve fiber density: CNFT: corneal nerve fiber tortuosity: LC: Langerhans cells:

CCM parameters in controls, early phase (phase I) and progressive
phase (phase II) of FAP patients.
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CCM images of the central cornea and IW in control subject (a and b),
preclinical FAP patient (c and d), early phase patient (e and f) and
progressive phase patient (g and h). Distinctive whorl-like pattern of
the sub-basal nerve plexus could be detected and LC clustered could be
noted at preclinical and stage I patient.
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Correlation Between Corneal Nerve Length and Neurologic Findings.
IWL was more significantly reduced with the progression of disease.

Conclusion: IWL is a more sensitive surrogate to detect
SFN in FAP patients and can best discriminate FAP patients
from controls. The converge of immature LCs at the whorl
area might reflect the inflammation response of small nerve
fiber at the very early stage.

Disclosure: Nothing to disclose
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Cardiovascular safety of erenumab in
patients with migraine with or without
a history of aura

M. Ashina!, P.J. Goadsby?, D.W. Dodick?, S.J. Tepper?,
F. Xue’, F. Zhang?, J. Olearczyk?,

G. Paiva Da Silva Lima’

!Department of Neurology, Danish Headache Center,
Rigshospitalet Glostrup, Faculty of Health and Medical
Sciences, University of Copenhagen, Copenhagen, Denmark,
2NIHR-Wellcome Trust King's Clinical Research Facility,
Kings College London, London, United Kingdom,
3Department of Neurology, Mayo Clinic, Scottsdale, AZ,
USA, “Geisel School of Medicine at Dartmouth, Hanover,
NH, USA, *Amgen Inc., Thousand Oaks, CA, USA

Background and aims: Migraine with aura is associated
with cardiovascular and cerebrovascular disease. We
evaluated cardiovascular safety of erenumab (erenumab-
aooe in the US) in patients with migraine with or without a
history of aura.

Methods: Safety of erenumab was assessed in a post-hoc
analysis of adverse events (AEs) from four double-blind,
placebo-controlled studies and their open-label extensions
in patients with episodic or chronic migraine with/without
a history of aura. Standardised search terms were used to
identify cardio/cerebrovascular and hypertension AEs.
Results: Of 2443 patients treated with erenumab (70
mg/140 mg once monthly) or placebo during double-blind
treatment phase (DBTP), 1140 (47%) had a history of aura.
At baseline, > 2 cardiovascular risk factors were present in
more patients with aura than without (35% vs 27%).
Vascular disease risk factors were more prominent in the
aura subgroup (Table). Cardio/cerebrovascular AE rates
were low throughout the erenumab exposure period (up to
256 weeks) with no differences among patients with/
without aura (n=6, 0.4/100 patient-years; n=5, 0.3/100
patient-years). Hypertension-related AEs were reported at
similar rates in both subgroups (n=30, 2.3/100 patient-
years; n=37, 2.2/100 patient-years). Rates of cardio/
cerebrovascular and hypertension-related AEs, general AEs,
and all serious adverse events were similar between the
placebo and erenumab treatment groups during the 12-week
DBTP regardless of aura history.

Table. Vascular disease risk factors in the subgroup populations with aura and without aura

Vascular disease risk factors With Without

aura aura
Diabetes 2.6% 1.0%
History of hypertension 8.2% 6.6%
High blood pressure (systolic >140 mm Hg or diastolic >90 mm Hg) 7.5% 6.1%
High lipids (triglyceride >150 mg/dL) 26.7% 22.5%
BMI >30 kg/m* 30.4% 20.6%
Elevated cholesterol (total cholesterol >200 mg/dL, LDL >130 mg/dL, or | 47.9% 47.7%
HDL <40 mg/dL)

BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein

Conclusion: The vascular safety profile of long-term
erenumab treatment was similar in patients both with and
without a history of aura and was comparable to that of
placebo over 12 weeks, with no increased emergence of
events over time.

Disclosure: Novartis Pharma AG, Basel, Switzerland,
funded this study. Erenumab is co-developed by Amgen and
Novartis. A detailed disclosure from each author will be
included in the oral/poster presentation. Abstract also
submitted to AAN 2020; acceptance outstanding.
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Characteristics of the first head-to-head
randomized, double-blind, double-dummy
trial of erenumab and topiramate for the
prevention of episodic and chronic
migraine

M. Ehrlich!, U. Reuter?, A. Gendolla’, A. Heinze*,

J. Klatt>, S. Wen¢, M. Groth’, M. Koch§,

M. Maier-Peuschel’, C. Hentschke’

!TA Neuroscience, Novartis Pharma GmbH, Nuremberg,
Germany, *Berlin, Germany, 3 Praxis fiir Neurologie,
spezielle Schmerztherapie, Psychotherapie, Essen, Germany,
‘Migrdne-und Koprschmerzzentrum, Kiel, Germany, ’Basel,
Switzerland, °Novartis Pharmaceuticals Corporation, East
Hanover, NJ, USA, "Novartis Pharma GmbH, Nuremberg,
Germany, $Nuremberg, Germany

Background and aims: Migraine is one of the most
common causes of disability worldwide. In the past, several
drug classes with a multitude of mechanisms have been
used for prophylactic treatment of migraine, most of which
are associated with high treatment discontinuation rates due
to poor tolerability or insufficient efficacy. In 2018, the
FDA and EMA approved erenumab as the first specifically
developed prophylactic migraine treatment. For the first
time, erenumab will directly be compared to one of the most
commonly prescribed first-line prophylactic drugs.
Methods: HER-MES is the first head-to-head trial
comparing the tolerability and efficacy of erenumab to the
highest individually tolerated dose of topiramate in a
German cohort of 750 episodic and chronic migraine
patients who are naive to, not suitable for or have already
failed up to three previous prophylactic treatments.
HER-MES comprises a 24-week double-blind, double-
dummy treatment epoch (DBTE) in which patients receive
either 70mg or 140mg erenumab (investigator’s choice) and
a topiramate-placebo. The control group receives an
erenumab-placebo and the maximally tolerated dose of
topiramate, titrated within the first six weeks of the DBTE.
Patients will complete eDiaries during baseline (4-weeks)
and DBTE to evaluate treatment efficacy. As primary
endpoint, tolerability will be assessed by the rate of
treatment discontinuation due to adverse events.

Results: We will present the detailed study design and an
analysis of the population characteristics of the enrolled
patients.

Conclusion: This analysis will provide insights into the
patient population enrolled in the first head-to-head trial
comparing the tolerability and efficacy of erenumab and
topiramate.

Disclosure: Nothing to disclose.
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Type of headache at onset and severity
of reversible cerebral vasocontriction
syndrome

K.S. Lange!, C. Burcin?, J. Mawet?, C. Roos?, A. Ducros!
!Montpellier, France, ?Neurology, Lariboisiere Hospital,
Paris, France, 3Paris, France

Background and aims: In a recent Italian study, 30% of
patients with reversible cerebral vasoconstriction syndrome
(RCVS) presented without typical thunderclap headache
(TCH), and had a tendency to present more severe forms of
RCVS than patients with TCH (Caria et al., Cephalalgia
2019). We aimed to analyze the severity of RCVS in
patients with and without TCH at onset.

Methods: In a cohort of 173 French patients with RCVS,
we compared patients with and without TCH at onset
regarding rates of any brain lesions on imaging and any
neurological complications (namely persistent focal deficit,
seizures, dissections and brain lesions); and severity of
RCVS defined as mild (absence of brain lesions, mRS 0 at
3 months) vs. moderate/severe (presence of brain lesions,
mRS > 1 at 3 months).

Results: As compared to the 142 patients with TCH at
onset, the 31 patients without TCH had significantly more
brain lesions (52% versus 30%, p=0.035, OR 2.5 [1.1-5.4]),
neurological complications (64.5% versus 34%, p=0.002,
OR 3.6 [CI 1.6-8.0]), and a higher risk of having a moderate/
severe form of RCVS (52% versus 30%, p=0.035, RR 1.7
[CI 1.1-2.6)).

Conclusion: Absence of TCH at onset might predict a
higher risk of severe RCVS. Our results warrant further
studies in order to provide better pathophysiological
understanding and clinical management of patients with
RCVS.

Disclosure: Nothing to disclose

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1-102
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BRAIN NETWORKS IN MIGRAINE:

a pilot study using advanced fMRI
tchniques in experimentally-induced
attacks

D. Martinelli!, G. Castellazzi?, R. De Icco!, A. Bacila?,
F. Palesi*, G. Savini®’, M. Allena®, E. Guaschino®,

G. Sances®, A. Pichiecchio?,

C.A. Gandini Wheeler-Kingshott’, C. Tassorelli'

!Pavia Headache Centre, C. Mondino National Institute of
Neurology Foundation, IRCCS, Dept. of Brain and
Behavioral Sciences University of Pavia, Pavia, Italy, ?Dept
of Electrical, Computer and Biomedical Engineering, Pavia
University, Pavia, Italy, ’Neuroradiology Unit, IRCCS
Mondino Foundation , Pavia, Italy, *Dept of Brain and
Behavioural Sciences, Pavia University, Pavia, Italy, Brain
MRI 3T Center, IRCCS Mondino Foundation, Pavia, Italy,
SHeadache Science Centre, C. Mondino National
Neurological Institute, Pavia, Italy, "Neuroinflammation,
Queen Square MS Centre, UCL Institute of Neurology,
London, United Kingdom

Background and aims: Resting state functional magnetic
resonance imaging (rs-fMRI) studies have depicted cyclical
functional connectivity changes during the ictal and inter-
ictal phase of the migraine attack.

In this pilot study, FC changes during nitroglycerin (NTG)
induced migraine attacks versus pain-free state were
assessed on 5 subjects with episodic migraine (EM) without
aura (3M-2F, 33+46.5 years). NTG-triggered a spontaneous-
like migraine attack in all the 5 EM subjects without aura.
Methods: All subjects underwent 4 rs-fMRI repetitions
during different phases of the attack (baseline, prodromal,
full blown, recovery phase) using a 3T MRI-scanner.
Subjects’ rs-fMRI data were processed with a seed-based
correlation analysis (SCA), selecting different brain areas as
seeds, according to literature in the pain field.

Results: In EM, results showed that the brainstem elements
involved in the pain circuits (such as the spinal trigeminal
nucleus, periaqueductal grey and dorsal raphe nuclei) and
the thalamus exhibit an altered functional coupling within
themselves and the hypothalamus, particularly during the
prodromal phase. The whole brain activity coupled with the
left thalamus instead, showed greater involvement during
the full-blown phase.

Conclusion: These findings reveal that during the NTG-
induced migraine attack the whole brain FC changes
systematically, involving areas well known for their roles in
pain modulation and migraine generation. Therefore, this
study with the NTG model applied to advanced fMRI
approach promotes the idea of migraine as a cyclical
functional disorder in which brainstem pain-modulating
circuitry and hypothalamus have a leading role in the
premonitory phase, while the thalamus plays a more
relevant role in the full-blown phase.

Disclosure: Nothing to disclose

01020

Prevention of post-dural puncture
headache - a randomized controlled trial

J. Salzer!, G. Granasen?, P. Sundstrom!, M. Végberg!,

A. Svenningsson?

!Department of Clinical Science, Neurosciences, Umed
University, Umed, Sweden, *Public Health and Clinical
Medicine, Epidemiology and Global Health Unit, Umed
University, Umed, Sweden, 3Department of Clinical Sciences,
Karolinska Institutet Danderyd Hospital, Stockholm, Sweden

Background and aims: The objectives were to investigate
the effects of needle size, needle design and stylet reinsertion
on the risk for post-dural puncture headache (PDPH). To
this end, we investigated n=952 subjects undergoing
diagnostic LP.

Methods: This randomized double-blind study was
performed at Umed University Hospital in Sweden during
2013-2018. Subjects were randomly assigned one of three
needles (22 Gauge (G) atraumatic, 25G atraumatic and 25G
cutting); and stylet reinsertion before needle withdrawal or
not. The main outcome measure was PDPH assessed by
standardized telephone interview(s) 5 days after the LP,
repeated until headache cessation. We used logistic
regression to calculate odds ratios (ORs) with 95% CIs for
PDPH.

Results: Mean (SD) age was 51.1 (16.7) years and 53.6%
were females. The smaller bore (25G) atraumatic needle
incurred a lower risk for headache, 22.0% (69/314),
compared with the larger bore (22G) atraumatic needle,
30.2% (98/324), OR (95% CI) = 0.65 (0.45-0.93); and
compared with the cutting needle, 32.8% (103/314), OR
(95% CI) = 0.58 (0.40—-0.82). Reinserting the stylet before
needle withdrawal did not reduce the risk for headache,
26.3% (125/475) vs. 30.4% (145/477), OR (95% CI) = 0.82
(0.62-1.1).

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1-102
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Proportion of subjects within each needle arm reporting post-dural
puncture headache (PDPH). The PDPH was graded as mild (not
needing intervention), intermediate (exceeding the previous grade but
not meeting the criteria for severe headache), and severe (preventing
daily activities such as studies, work etc.).

Conclusion: This study provides class 1 evidence that a
25G atraumatic needle is superior to a larger atraumatic
needle, and to a same sized cutting needle, to prevent PDPH
after diagnostic LP; and that stylet reinsertion does not
prevent PDPH.

Disclosure: This study was funded by a research grant from
the Department of Clinical Science, Neurosciences at Umea
University.
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Clinical and genetic findings in a
multigenerational Austrian family
harbouring a SCA40 mutation

M. Amprosi!, A. Moedlhammer?, W. Nachbauer!,

E. Indelicato!, A. Eigentler!, R. Schneider?, S.M. Boesch!
!Department of Neurology, Medizinische Universitt
Innsbruck, Universitdtsklinik fiir Neurologie, Innsbruck,
Austria, *Institute of Biochemistry, University of Innsbruck,
Innsbruck, Austria

Background and aims: We report clinical features and
genetic findings of the first Austrian and third reported
family worldwide with Spinocerebellar Ataxia Type 40
(SCA40). SCA40 is an autosomal dominant disease.
Clinical symptoms include ataxia, spastic paraparesis, and
parkinsonian symptoms. It is caused by mutations in the
CCDCS88C gene on chromosome 14, which activates the
c-Jun terminal kinase (JNK) pathway and triggers apoptosis.
To date only two families (China, Poland) with SCA40 have
been reported.

Methods: We identified a family with six affected patients
from three generations. Clinical follow-up is available in
three patients for up to nine years. Genetic workup, repeated
neurological examinations, and cerebral imaging were
performed in affected family members. Interestingly, two
affected patients suffer from haemochromatosis, diabetes
mellitus and one of non-Hodgkin lymphoma. We undertook
further genetic and functional testing to elaborate the
pathogenicity of the mutation and its impact on downstream
pathways.

Results: First clinical symptom was gait disturbance in
their mid-thirties. All patients subsequently developed a
slowly progressive pure cerebellar syndrome. MR imaging
displayed cerebellar atrophy. SARA-scores range from 10.5
to 14/40 points. Genetic testing revealed a new missense
mutation (¢.956G>A;p.Arg319GlIn) in the conserved hook
domain of the CCDC88C gene. It was classified as Variant
of unknown Significance. Functional testing in fibroblasts
revealed hyperphosphorylation of JNK.

Conclusion: We hereby present the third reported family
with SCA40. Our patients presented with an adult onset
slowly progressive cerebellar syndrome. Genetic and
functional testing indicated pathogenicity of the mutation.
Functional testing on the impact on downstream pathways
is under way.

Disclosure: Nothing to disclose

01022

Disruption of white matter tracts and
cognitive decline after deep brain
stimulation in Parkinson’s disease

G. Costentin, S. Derrey, D. Wallon, F. Le Goff,
M.P.M.-L. Welter, D. Maltete
CHU Rouen, Rouen, France

Background and aims: Deep brain stimulation of the
subthalamic nucleus (STN-DBS) is a well established
treatment with marked motor benefits for patients with
Parkinson’s disease (PD). However, adverse cognitive
effects have been described and their mechanisms are still
poorly understood. It has been suggested that it may be
related to a microlesion effect due to the electrodes
trajectories. We evaluated the lesions of white matter tracts
as a possible reason for cognitive side effects of STN-DBS.
Methods: A consecutive group of 51 PD-patients underwent
neuropsychological assessment before DBS and 6 months
after in on-drug/on-stimulation condition. It included a
global cognitive evaluation and selective cognitive
investigation comprising attentional-executive functions,
verbal memory, phonemic and semantic verbal fluency
tasks. Pre-operative brain MRI and post-operative CT were
acquired. We segmented the trajectories of the electrodes
and after normalization we used a white matter tract atlas
(Tractotron Software) to obtain probability and proportion
of fibers disconnection.

Results: We found a decline six months after surgery in
global cognitive evaluation and in selective cognitive
domains including episodic verbal memory, executive
functions and phonemic and semantic verbal fluency. The
tract atlas analysis revealed that the electrodes intersected
with the frontal aslant tract, arcuate tract, superior
longitudinal fasciculus, anterior thalamic radiation and
fronto-striatal tract. We found a correlation between decline
in cued recall in verbal memory and proportion of lesion of
superior longitudinal fasciculus.

Figure. Axial slices and 3D reconstruction of Superior Longitudinal Fasciculus (blue) and
Inferior Longitudinal Fasciculus (orange). In red : electrodes trajectory.

Axial slices and 3D reconstruction of Superior Longitudinal Fasciculus
(blue) and Inferior Longitudinal Fasciculus (orange). In red : electrodes
trajectory.

Conclusion: The trajectories of electrodes in STN-DBS
intersect with tracts involved in different cognitive domains.
Our study provides further support for a micro-lesion effect
in cognitive decline after surgery.

Disclosure: Nothing to disclose
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A prediction model for functional
movement disorders based on associated
features

T. Lagrand!, I. Tuitert?, G. Kramer?, M. Klamer!,

J. Van der Palen’, M.A.J. De Koning-Tijssen*
!Groningen, Netherlands, ?Neurology, UMC Groningen,
Groningen, Netherlands, SMST Enschede, Enschede,
Netherlands, *Department of Neurology, University
Medical Center Groningen, Groningen, Netherlands

Background and aims: Functional movement disorders
(FMD) pose a diagnostic challenge for clinicians. Over the
years several associated features showed to be suggestive
for FMD. We examined which of the associated features
mentioned in literature are discriminative between
functional and organic movement disorders. Secondly, we
developed a prediction model for FMD based on these
differences.

Methods: We reviewed the medical records of all
consecutive patients who visited the hyperkinetic outpatient
clinic from 2012 till 2019 and compared 12 different clinical
characteristics and associated features in patients with
functional versus organic movement disorders. We
performed an independent t-test for the continuous variable
age of onset and Pearson Chi-square analyses for all other
categorical variables. Multivariate logistic regression
analysis was applied to develop a model for the prediction
of FMD.

Results: A total of 874 patients were eligible for inclusion
in the study of which 554 (63%) had an organic and 320 had
a functional movement disorder. The features that
significantly differed between these groups were sex, age of
onset, more than one movement disorder, psychiatric
history, family history, pain, fatigue, abrupt onset, waxing
and waning over long term, and fluctuations during the day.
Based on these we computed a predictive model with a
discriminative value of 91%.

Conclusion: The good to excellent discriminatory capacity
of the model could be used to assist physicians identify
patients with FMD. When there is a high predicted chance
of FMD, the physician can be alert for testing positive signs
at neurologic examination.

Disclosure: Nothing to disclose
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01024

Patient characteristics, treatment
patterns and disease burden in people
with Parkinson’s disease: insights from
the Parkinson’s disease real-world
impact assessment (PRISM) study

T. Foltynie!, E. Tolosa?, J.J. Ferreira’, A. Antonini*,

A. Lees!, G. Ebersbach?, O. Rascol®, J.-F. Rocha’,

D. Magalhaes’, P. Soares-Da-Silva®

!Department of Clinical and Movement Neurosciences, National
Hospital for Neurology and Neurosurgery, London, United
Kingdom, *Parkinson Disease and Movement Disorder Unit,
Hospital Clinic, University of Barcelona, Barcelona, Spain,
3Laboratory of Clinical Pharmacology and Therapeutics,
Faculty of Medicine, University of Lisbon, Lisbon, Portugal,
‘Department of Neurosciences, University of Padova, Padua,
Italy, ’Movement Disorders Clinic, Beelitz Hospital, Beelitz,
Germany, SDepartment of Neurosciences and Clinical
Pharmacology, University of Toulouse, Toulouse, France,
’Global Parkinson's Disease Department, BIAL - Portela & Ca
S.A., Coronado, Portugal, SResearch and Development
Department, BIAL - Portela & Ca S.A., Coronado, Portugal

Background and aims: PRISM was a European survey of
the burden of Parkinson’s disease (PD), medication use,
healthcare resource utilisation and health-related quality of
life (HRQoL) in people with PD (PwP) and their care-
partners. Data on patient characteristics, treatment patterns
and burden of disease in PwP are presented.

Methods: PRISM was a descriptive, exploratory,
observational study with cross-sectional design. The survey
was designed in collaboration with The Cure Parkinson’s
Trust (a UK-based advocacy group) and an international
scientific committee. Data were collected using an online
survey completed by PwP and their care-partners as
matched samples. Multivariate analysis was used to explore
drivers of Parkinson’s Disease Questionnaire-39 (PDQ-39)
summary score.

Results: Between April-July 2019, data were collected
from 861 PwP (599 complete responses; 262 partial
responses) from six European countries (characteristics in
Table 1). Levodopa was used by 84% of PwP in the previous
12 months and as monotherapy in 22% of all PwP (Table 2).
In 67% of PwP (544/812), levodopa was the first prescribed
anti-PD  medication. PwP had impaired HRQoL
(meantstandard deviation PDQ-39 score, 32.1+18.3), a
wide range of non-motor symptoms (meantstandard
deviation Non-Motor Symptoms Questionnaire score,
12.846.0) and frequent issues with sexual functioning
(Table 3). Higher numbers of comorbidities and non-motor
symptoms were associated with worse HRQoL (Table 3).
Conclusion: Two-thirds of PRISM respondents have been
levodopa users since PD treatment start, in contrast to
previous prescription patterns [1], and experienced
decreased HRQoL in relation to more comorbidities and
non-motor symptoms.

1. Fargel et al. Clin Drug Invest 2007;27(3):207-218.
Disclosure: Study supported by Bial - Portela & C?, S.A.
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Table 1. Patient characteristics of PwP

01025

Characteristic N=861
Country,n {%) i Cerebellar rTMS theta burst for postural
Germany 2o instability in progressive supranuclear
aly 3 -
Portugal 80(93) palsy: a double blind cross-over sham-
Spain 149 (17.3) . .
UK 213247) controlled study using wearing sensors
Male gender
o - technology
raaen ) 23509) A. Pilotto!, C. Rizzetti2, A. Lombardi3, M. Biggi®,
:4 0] o ;’5(3150 ) G. Verzeroli®, A. Martinelli®, C. Hansen’, R. Romijnders?,
Ageeaat"diagnnsis, years ) ) W. Maetzler9, B. BOITOnilO, A. Padovani!!
:I - . ;‘gl 3 !Brescia, Italy, 2S. Isidoro Hospital, FERB ONLUS, Trescore
Disease duration, years — Balneario, Italy, 3Department of Clinical and Experimental
: - § ;‘1633 Sciences, University of Brescia, Brescia, Italy, *Physical
Mosetaf::quimly repored® comorbidities 263) Therapy Unit, University Milano Bicocca, Milano Bicocca,

) 845 Italy, Physical Therapy Unit, University Milano bicocc,
SZ;‘,?:SZ?;,',?:'(;‘,%’ ﬁ; g;g Milan, Italy, °Physical Therapy Unit, University Milano
Ql:"‘i"“"r.“?) - 1:'16((1105;‘1)) BicoccaP, Milan, Italy, "Department of Neurology, Christian-

eumatic Iseases, n X

2»/=10% of PwP. PwP, people with Parkinson’s disease; SD, standard deviation

Table 2. Medication use in PwP

Parameter

Current use® by agent®, %
L-dopa/DDCI, n/N (%)

659/788 (83.6)

Albrechts-University of Kiel, Kiel, Germany, $Neurogeriatry,
Univerisy of Kiel, Kiel, Germany, °Neurogeratry, University
of kiel, Kiel, Germany, 1°Department of CLinical and
Experimental Sciences, University of Brescia, Brescia, Italy,
" Department of clinical and experimental sciences,

DA, n/N (%) 397/179 (51.0) University of Brescia, Brescia, Italy
MAO-Bi, n/N (%) 318/779 (40.8)
COMT, n/N (%) 114/778 (14.7) . . : :
Rencetcine, /i e Background and aims: There are no medical effective
Rivastigmine, n/N (%) 33/174(4.3) treatments for progressive supranuclear palsy (PSP).
Anticholinergics, n/N (%) 16/773 (2.1) . i - y

Current use? by therapeutic combinations® Imaging, neurophysiology and pathology studies have been
N 800 . . e .
L-dopa monotherapy, n (%) 175 (21.9) suggesting the cerebellum as a promising target for tbrain
iy oy e ) stimulation to reduce postural instability. The objective of
L-dopa + MAO-B; n (%) 71(89) this pilot study was therefore to test the efficacy of TTS on
L-dopa + COMTi + DA, n (%) 26 (3.3) N o N N )
L-dopa + DA + MAO-Bi,n (%) 115 (14.0) postural instability in PSP patients using a cross-over
L-dopa + COMTi + MAQ-Bi + DA, n (%) 30 (3.8) .
DA mcnothe_rapy, n (%) 31(3.9) deSIgn.
i o Methods: Probable PSP patients with no dementia and able
No therapy, n (%) 46 (5.8)

*Within previous 12 months; ®n/N, affected subjects/total number of replies; ‘combinations with >/=2%

of use. COMTi, catechol-O-methyltransferase inhibitor; DA, dopamine agonist; DDCI, dopa

decarboxylase inhibitor; L-dopa, levodopa; MAO-Bi, monoamine oxidase-8 inhibitor; PD, Parkinson’s

disease; PwP, people with Parkinson’s Disease

Table 3. Current health-related quality of life in PwP

Parameter

PDQ-39 score
N

859

to walk were included. Each patient underwent a single
session of sham TBS or cerebellar TBS with a wash out
period of >14 days. Each participant was evaluated before
and after stimulation with the Berg Balance Scale (BBS),
Tinetti scale, PSP-rating scale (PSP-RS), and 30-seconds-
trials in semitandem and tandem positions with eyes open
and closed measured with validated digital mobile
technology.

i 321183) Results: 20 PSP patients (mean age 74.3 years, disease
ManlED) e duration 3.8 years, PSP-RS 29.4 + 9.6 points) entered the

Problems with sexual functioning®®
Erection (men), n/N (%)
Orgasm (women), n/N (%)
Enjoyment, n/N (%)
Arousal, n/N (%)
Interest, n/N (%)

121/205 (59.0)
51/142 (35.9)
117/335 (34.9)
115/343 (33.5)
111/348 (31.9)

Current variables associated with worsened PDQ-39
summary score, mean (95% Cl) increase in score
‘One additional comorbidity
‘One additional non-motor symptom®

3.1(1.6-4.6)
2.1(17-2.4)

study. No differences in clinical scales and clinically
assessed gait parameters in sham vs real stimulation
sessions were detected. In static balance tests with digital
technology endpoint, active stimulation was associated with
increase in time without falls in tandem/semitandem tasks
(p=0.04). Rehagait-extracted parameters revealed signifi-

3Patients reporting ‘Very much of a problem’ or ‘Somewhat of a problem’; ®n/N, affected subjects/total
number of replies; “One unit increase in NMSQsest score. Cl, confidence interval; NMSQuest, Non-Motor
Symptoms Questionnaire; PD, Parkinson’s disease; PDQ-39, Parkinson’s Disease Questionnaire-39; PwP,
people with Parkinson’s Disease; SD, standard deviation

cant improvement in volume of perturbation (p=0.007),
3D-acceleration compensatory movements (p=0.005) and
anterior-posterior speed (p=0.008) in real vs sham trials.
Conclusion: Repetitive cerebellar TBS showed a significant
effect on stability in PSP patients, when assessed with
mobile digital technology, in a double-blind design. These
results of this pilot study should motivate larger and more
intensive trials using TBS for stability improvement in PSP
patients.

Disclosure: Nothing to disclose
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The role of LRP10 mutations in
Parkinson’s disease and dementia with
lewy bodies

A. Manini', L. Straniero?, E. Monfrini3, E. Abati3,

M. Vizziello?, G. Franco?, S. Duga*, A. Di Fonzo?
!Department of Biomedical and Clinical Sciences Luigi
Sacco, University of Milan, Milan, Italy., Milan, Italy,
2Humanitas Clinical and Research Center, Rozzano, Milan,
Italy, Milan, Italy, 3IRCCS Foundation Ca’ Granda Ospedale
Maggiore Policlinico, Dino Ferrari Center, Neuroscience
Section, Department of Pathophysiology and
Transplantation, University of Milan, Milan, Italy., Milan,
Italy, “Humanitas Clinical and Research Center, Rozzano,
Milan, Italy., Milan, Italy

Background and aims: Parkinson’s disease (PD) and
Dementia with Lewy Bodies (DLB) belong to a continuum
spectrum of neurodegenerative diseases characterized by
alpha-synuclein accumulation in neurons, whose
etiopathogenesis remains largely uncovered. Recently, a
new candidate gene (LRP10) for alpha-synucleinopathies
has been identified by linkage analysis and positional
cloning on an Italian family with late-onset PD. After the
first characterization of a LRP10 pathogenic variant, other
eight mutations have been detected in an international series
of 660 PD and DLB patients. The aim of our study was to
test LRP10 in an Italian cohort of clinically diagnosed PD
patients.

Methods: A cohort of 511 PD patients was analysed by
NGS panel approach. LRP10 variants identified were
subsequently confirmed by Sanger sequencing. All variants
were searched in in-house exomes from 3500 healthy
subjects.

Results: 8 variants (MAF<1%) were identified in fifteen
patients: one was synonymous (c. 1923G>A) and predicted
to generate a potential splice site change; one was detected
in an intronic region (c. 80-23G>A); seven (c.334G>A,
c.415A>G, c.643T>C, c.1105T>C, c.1646G>A, c.1685G>A
and ¢.1991C>T) led to a missense change at protein level,
respectively V1121, M139V, S215P, S369F, R549Q, R562H
and R661C. The M139V and R562H were detected also in
3500 Italian controls, respectively 17 and 26.

Conclusion: We reported several rare LRP10 variants in
patients with PD and DLB. Considering prediction tools
and the low prevalence among general population, some of
them are possible pathogenic. Further investigations are
warranted to define their precise role in alpha-
synucleinopathies.

Disclosure: This work was supported by ADF’s funds, from
Intesa San Paolo and Fresco Institute.
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01027

Decompressive neurosurgery for patients
with cerebral venous thrombosis.

A prospective multicenter registry
(DECOMPRESS?2)

J.M. Ferreira!, S. Aaron?, M. Sanchez van Kammen3,

A. Conforto*, A. Arauz®, M. Carvalho®, J. Masjuan’,
V.K. Sharma8, M. Uyttenboogaart’, D. Werring'©,

R. Bazan!!, S. Mohindra!2, J. Putaala!3, J. Weber!4,

D. Sousal!s, P. Canhao'¢, B. Coert!7, P. Kirubakaran?,

P. Singh?, J. Coutinho'8, J.M. Ferro!?

1José Ferro LAB, Instituto de Medicina Molecular, Lisbon,
Portugal, 2Department of Neurological Sciences, Christian
Medical College, Vellore, India, 3Department of Neurology, ,
Amsterdam UMC, University of Amsterdam, Amsterdam,
Netherlands, *Stroke Unit, Hosp