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Long-term efficacy and safety of eculizumab in AQP4 IgG+
neuromyelitis optica spectrum disorder

Sean J Pittock
Mayo Clinic, Rochester, MN, USA

Aquaporin-4 immunoglobulin G antibody-positive (AQP4-IgG+) neuromyelitis optica
spectrum disorder (NMOSD) is a rare autoimmune disease, characterized by relapses
that can trigger irreversible neurological disability.” Patients need treatments that are
well tolerated and effective in reducing the long-term risk of relapse.’

In patients with NMOSD, the complement pathway cascade — which can be triggered
by aquaporin-4 autoantibodies — leads to inflammation, cell lysis and astrocyte
damage.”® The terminal complement component 5 (C5) inhibitor eculizumab
significantly reduced relapse risk and demonstrated a favourable safety profile in
comparison with placebo in a phase 3, time-to-event trial in patients with AQP4-IgG+
NMOSD (PREVENT, NCT01892345).°

An open-label extension (OLE; NCT02003144) of PREVENT is ongoing. Interim data
were collected from 137 patients who received eculizumab in PREVENT and/or its
OLE for a median of 132.1 weeks. Most of the 119 patients entering the OLE remained
relapse-free (95.6% at 144 weeks), and eculizumab treatment reduced the annualized
relapse rate versus placebo.” The adverse event profile was similar across treatment
groups, and few serious infections occurred.”” A subgroup analysis of data from 50
Asian participants treated with eculizumab in PREVENT and/or its OLE revealed
similar safety and efficacy profiles to those in the overall PREVENT study population.
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Evolving MS treatment under COVID-19

Michael Robert Wilson, MD, MAS, FAAN

Associate Professor In Residence, Step 1 Neurology
School of Medicine
University of California, San Francisco

The COVID-19 pandemic has posed special challenges for the immunocompromised
population, including patients with autoimmune diseases like multiple sclerosis
(MS) who are treated with disease modifying therapies (DMTs) that have widely
varying mechanisms of action. Since the earliest days of the pandemic, national
and international consortia formed to identify MS-specific risk factors for worse
clinical outcomes with COVID-19, including any extra risks posed by different
DMTs. Now that highly efficacious and safe SARS-CoV-2 vaccines are available,
additional, urgent studies are being conducted to determine to what degree MS
DMTs impact the robust protection against COVID-19 afforded by the growing
number of vaccines. We will review the latest data on the 1) immune response
to SARS-CoV-2 infection (primarily B and T cell responses), 2) how this response
is impacted by MS DMTs, including anti-CD20 monoclonal antibody therapy,
and 3) how MS physicians have been managing DMTs for their patients during
this period of heightened risk from infectious disease. Lastly, we will review the
emerging immunology literature on how the immune response to SARS-CoV-2
vaccines is impacted by different MS DMTs and how MS specialists are adjusting
their practice patterns.
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Interleukin-6:
A Central Cytokine in Neuromyelitis ptica pectrum Disease

Jeffrey L. Bennett, MD, PhD

Professor of Neurology & Ophthalmology
Department of Immunology Program in Neuroscience
University of Colorado School of Medicine

Interleukin-6 (IL-6) is a cytokine that has diverse physiological effects.
Laboratory, histopathologic, and clinical data indicate that IL-6 signaling plays
a key role in the pathophysiology of neuromyelitis optica spectrum disorder
(NMOSD), a disease marked by the production of pathogenic autoantibody
against the aquaporin-4 (AQP4) water channel. IL-6 levels are increased
in the peripheral blood and cerebrospinal fluid (CSF) of NMOSD patients,
and IL-6 levels in the CSF correlate with clinical and laboratory markers of
disease activity. IL-6 signaling may drive NMOSD pathophysiology through
pleiotropic effects on peripheral immune cells, blood-brain barrier function,
and inflammatory signaling. In the periphery, IL-6 signaling is utilized for
the differentiation and maturation of plasma cells, T follicular helper cells, T
regulatory cells, and pathogenic Thl7 cells, which have been implicated in the
production of AQP4 autoantibodies and cellular autoimmunity. At the blood-
brain barrier, IL-6 decreases barrier function, enhances chemokine expression,
and facilitates leukocyte transmigration. And, in the CNS, IL-6 produced during
NMOSD lesion formation amplifies injury and stimulates further inflammatory
activity. This lecture will examine the mechanisms through which IL-6 signaling
may propagate NMOSD activity and correlate these mechanisms with clinical
data from retrospective and prospective trials of IL-6 receptor inhibitors in
affected patients.
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Dr. Jeffrey L. Bennett is the Gertrude Gilden Professor for Neurodegenerative

Disease Research in the Departments of Neurology and Ophthalmology at the
University of Colorado School of Medicine. He is also a faculty member of the
Programs in Immunology and Neuroscience, and the Rocky Mountain MS Center
at Anschutz Medical Campus.

Dr. Bennett received his medical and doctoral degrees at Stanford University
and completed his internship and residency in Neurology at the University
of Colorado. He subsequently completed a clinical fellowship in neuro-
ophthalmology at the University of Pennsylvania and post-doctoral research at
the University of Colorado Boulder.

Dr. Bennett directs basic, translational, and clinical research programs on
neuromyelitis optica spectrum disorder, multiple sclerosis, optic neuritis, and
MOGAD, and maintains active specialty practices in neuro-ophthalmology
and neuro-immunology. He has received the Stephen Reingold Award from the
National Multiple Sclerosis Society and the CU Inventor of the Year Award from
the University of Colorado.

Dr. Bennett has been a leader in understanding the role of B cells in
demyelinating disorders. Using single cell recombinant monoclonal antibody
technology, his laboratory has probed the targets of the immune response in
NMOSD and MS. His research in NMOSD has elucidated the pathogenicity of
AQP4 autoantibodies, identified B cell epitopes on AQP4 protein, and assisted in
the development of novel antigen-specific therapies.

Dr. Bennett is widely published, is a regular member of scientific review
committees for the National Institutes of Health and the National Multiple
Sclerosis Society. He performs editorial services for numerous scholarly
publications in fields of neuro-immunology and neuro-ophthalmology.
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COVID-19 and Multiple Sclerosis:
personal experience and literature review.

Fioravante Capone, MD PhD

Neurology, Neurophysiology and Neurobiology Unit,
Department of Medicine, Universita Campus Bio-Medico di
Roma, Rome, Italy

The COVID-19 pandemic has radically changed the world in a few weeks.
Although COVID-19 has affected all human communities around the world, for
people with multiple sclerosis (MS) the situation has carried additional reasons
for concern. First of all, the use of drugs acting on immune system, the mainstay
of treatment for MS, could influence the susceptibility to SARS-COV-2 infection,
the disease course of COVID-19, and the response to therapies and vaccination.
Moreover, people with MS seem to be more vulnerable to negative psychological
effects of pandemic with potential consequences on crucial factors such as the
patient—physician relationship and the attitude toward health care (especially,
COVID-19 vaccines and MS treatment).

In this talk, after a brief review of available data on this topic, I will report my
personal experience about the management of MS people during COVID-19 in
[taly, a high-prevalence area for MS that was the first European country to suffer
the effects of the pandemic.
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2016: PhD “Scienze dell’invecchiamento e della rigenerazione tissutale” at
Universita Campus Bio-Medico di Roma, Rome, Italy
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2012- to date. Neurologist — Unit of Neurology, Neurophysiology, Neurobiology,
Department of Medicine, Universita Campus Bio-Medico di Roma, Rome, Italy,
Via Alvaro del Portillo 200, 00128, Roma.

2019- to date. Assistant Professor of Neurology (RTDA) - Unit of Neurology,
Neurophysiology, Neurobiology, Department of Medicine, Universita Campus Bio-
Medico di Roma, Rome, Italy, Via Alvaro del Portillo 200, 00128, Roma.

ADDITIONAL INFORMATION

scientific activity, research experience, prizes.

Currently, the main area of research is the use of neurophysiological techniques
for the diagnosis of neurological disorders, for the evaluation of the effects of
drugs on the intact human brain and for the study of human brain plasticity.
The main areas of clinical expertise are: multiple sclerosis and other CNS
inflammatory diseases, neurophysiology, neurorehabilitation, acute stroke care,
motor neuron disorders, dementias.

On March 2017, he received the “Abilitazione a professore di II fascia nel settore
concorsuale 06/N1 Scienze delle professioni sanitarie e delle tecnologie mediche
applicate”

On December 2019, he received the “Premio Merck in Neurologia Edizione 2019”
for the following project: MIND4MS (Mindfulness INnovative Device-assisted For
Multiple Sclerosis patients).

On May 2020, he received the “Abilitazione nazionale alle funzioni di professore
di II fascia nel SSD MED/26 Neurologia”
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