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..Keep walking..

To my opinion, an imaginative commercialization is the 'keep walking’ project, steps that
move us on forward. | do believe that changing the name of our journal to Archives of
Clinical Neurology and our effort and persistence to enrich it with articles in English, reflects
the meaning of keep walking forward. Our first attempt with content in English language
to place the journal in PUBMED was not successful, but we will persist, ...keep walking...

This is the last issue of 2023 and contains four articles, the two in English. Koropouli et al
provided a brief outline of the roles that B cells exert in Multiple Sclerosis, and highlighted
the safety and efficacy of B cell-targeting therapies in Multiple Sclerosis, along with practical
recommendations regarding the use of B cell-targeting therapies in different MS subtypes.

In the second narrative review, Keramida et al, summarized the existing literature focusing
on the clinico-radiological characteristics and diagnostic criteria of Neuromyelitis Optica
Spectrum Disorders (NMOSD), along with a brief information of the current therapeutics
of the disease. Additionally, the authors reported characteristic examples of NMOSD cases
from their clinical experience focusing on the diagnostic approach to the disease.

The third review from Amaslidou and colleagues on psychological impact of Multiple
Sclerosis, focuses on the impact of the disease to the people with MS, as well as to the
family, from the psychological point of view. As all, well described in the article, negative
emotions intrude to the everyday life, affecting the persons directly, relationships, activities
and psychosocial adaptation, neurologists should be aware and refer the patient to a mental
health specialist.

The fourth article is an interesting case report from a Historical Hospital of Athens. The
authors presented a Restless Legs Syndrome of unclear etiology, and they concluded that
rarely the syndrome may be caused by a stroke affecting subcortical structures.

At the end of the year, | appeal to all Greek Neurologists at home and abroad, to submit
enough articles mainly in English. Having a sufficient content in English the journal’s
probability of inclusion in PUBMED will be much higher. Colleagues and friends, just keep
walking....

Sotirios Giannopoulos, MD, PhD,

National & Kapodistrian University of Athens
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B LYMPHOCYTE-TARGETING THERAPIES IN MULTIPLE
SCLEROSIS: A NARRATIVE REVIEW

Eleftheria Koropouli, MD', John Tzartos, MD', Dimitrios Tzanetakos, MD', Dimitrios Kitsos, MD', Maria Chondrogianni, MD', Anna
Keramida, MD?, Vasileios Giannopapas, MD'?, Maria Maili, MD', Konstantinos Melanis, MD', Maria-loanna Stefanou, MD’, Sotirios
Giannopoulos, MD', Georgios Tsivgoulis MD'

! Second Department of Neurology, National and Kapodistrian University of Athens, School of Medicine, “Attikon” University Hospital,
Athens, Greece
2Department of Physical Therapy, University of West Attica, Athens, Greece

Abstract

Multiple sclerosis is a chronic inflammatory demyelinating disease of the central nervous system mediated
by aberrant activation of the immune system. This leads to inflammatory and degenerative processes
that cause both discrete relapses and chronic progression and are mediated by T and B lymphocytes and
microglial cells. B lymhocytes have emerged as critical regulators of both relapsing and progressive forms
of MS and their targeting has proven to be highly effective for active disease (relapsing MS and primary
active MS). Therapies that target B lymphocytes include compounds directed against the B cell surface
protein cluster of differentiation 20 (CD20), which have been approved for the treatment of MS, and
compounds directed against the intracellular signaling effector Bruton’s tyrosine kinase (BTK) that are
currently under evaluation in randomized-controlled clinical trials. These agents are deemed to target
both relapse-associated and progression-associated inflammatory pathways, albeit their efficacy in halting
disease progression needs to be further evaluated. The current narrative review provides a brief outline of
the roles that B cells exert in MS and highlights the safety and efficacy of B cell-targeting therapies in MS.
We also provide practical recommendations regarding the use of B cell-targeting therapies in different MS
subtypes.

Key Words: Multiple sclerosis, lymphocytes, B cells, monoclonal antibodies, Bruton’s tyrosine kinase inhibitors

OEPATIEIEZ MOY X:TOXEYOYN TA B AEMOOKYTTAPA
2THN NMOAAANAH KAHPYNZH

EdeuBepia Koporounn', lwdwvns T{dptos', Anuntpios Tlavetdkos', Anuntpios Kitoos', Mapia Xovbpoyidwvn', Avva Kepapibd', Baoifisios
Mavvénanas'?, Mapia Maifin, Kwvotavtivos Meddvns', Mapia-lwdvva Ltepdvou, Xwthpios Mavdénounos', [ewpyios ToiByounns’

"' B' Mavernotnpiakn Neuponoyikn KAivikn, 2xoin latpikis, EQvikoU kai Kanobiotpiakou [Maveniotnuiou ABnvawy, Maveriomuiakd Mevikd
Noookopegio «Attkdv», ABnva, EAddda
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MNepiAnyn

H NoAnanAn ZxAnpuvon (MY) eival pia xpovia eAgypovoddns anopueAivatikh vOoos Tou KEVTPIKOU VEUPIKOU
OUCTAPATOS PE €KTOMN EVEPYOMOINGN TOU avOoomnointkoU cuothuatos. Autd odnyei o gpAeypovmOEls Kal
ekQuAIotkEs diepyaaies nou npokafoUv UNotPonEs tns vooou kail npoodeutkdtnta kai diapecoapouvtal
and 1w T kal ta B Agugokyttapa kai ta pikpoynolakd kuttapad. Ta B Agugokuttapa éxouv avadeixBei ws Ke-
VIPIKOI pUBHIOTES TOOO0 TwV UNotponialdviwy 600 Kal Twv NPOOOEUTIKWY HOPPWOY TS VOOOU KAl N OTOXEUCH
tous éxel anobeixBei e€aipeukd anoteAeopaukn yia v noAdanAn okAnpuvon pe evepydtnta (unotponid-
Couoa NX & npwtonabms npoioloa ML pe evepydtnta). O1 Bepaneies nou otoxeUouv td B AgppokUttapa
nepiAapBAavouv tous Napdyovies Nou oTPEPOVIAl €vavtl ToU KUTtapikoU avuyévou enigaveias twv B Aepgo-
kuttdpwy CD20, ol onoiol €xouv eykplBei yia tn Bepaneia ths noAdanAhs okAhpuvons, kal NapAyovies nou
OTPEPOVTal EVAVTIOV TNS TUPOGIVIKAS KIvAons tou Bruton nou Bpiokovtarl oto otddio aioAdynons o€ KAIVIKES
penétes. O1 napdyovies autol gaivetal 6T oToxeUouv 1O00 Us PAsypovwdels diepyaaies nou oxetidovial Pe s
unotponés 600 kal us PAsypovwdels diepyaaies nou oxetiovial e TNV NPoodeuTKOTNTA TS VOOOU, av Kal N
anoteAeopaukoTNTd Tous atis Npoodeutikés popPés noAfanins okAnpuvons xpelddetal va eKuunBei nepaité-
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pw. H napouca avackénnon napéxel pia ouviopn avagopd oto poéno nou naiouv ta B Asupokuttapa otny
MoAdanAA ZkAnpuvon kaBws Kal oty aoPAfela Kal anoteAEoPATKOTNTA Twv Bepaneidv NoU CToxelouv
1a B Aepgpokuttapa otnv MoAdandh ZkAhpuvon. Enions ava@épovial NpaktkEs CUCTATEIS YIa TN Xphon Twv
napayoéviwy nou otoxelouv ta B Asupokuttapa oe Sidpopes poppés noAnanins okAnpuvons.

Né€eis Eupetnpiou: MoAdanain okAnpuvon, Agu@okyttapa, B KUTtapa, OVokAwVIKG aviiowuata, avactonels ts tupoai-

VIKNS Kivdons tou Bruton

Introduction

Multiple sclerosis (MS) is a chronic inflammatory
disease of the central nervous system (CNS) char-
acterized by demyelination and neuronal degenera-
tion. It can follow various patterns of CNS inflam-
mation in space and in time affecting multiple brain
and spinal cord regions. MS may present with a
relapsing-remitting course (RRMS) or present either
at the beginning or later in its course with clini-
cal and/or imaging signs of constant progression,
adopting a primary progressive phenotype (PPMS),
a secondary progressive phenotype (SPMS) or a pro-
gressive relapsing phenotype (PRMS). Inflammation
in MS, originally thought of to be driven primarily
by T cells, has been shown to be mediated also
by B lymphocytes (also known as B cells) and cells
of the innate immunity including microglia, which
are the CNS-resident macrophages. In particular, B
lymphocytes have emerged as central regulators of
the immune processes that lead to the emergence
and perpetuation of inflammation in MS and medi-
ate a large part of inflammatory injury in the CNS
of MS-affected individuals'. Of note, B cells is the
hallmark cellular constituent of ectopic lymphoid
follicles seen mostly in progressive MS?. MS-asso-
ciated immune activation causes the acute focal
inflammatory lesions that underlie disease relapses
resulting in relapse-associated worsening (RAW),
and constant chronic inflammation that leads to

a slowly progressive course with subsequent signs
of neurodegeneration causing loss of neural tissue,
disability accumulation and progression independent
of relapse activity (PIRA)®. The latter is reflected in
the significant brain volume decrease observed in
MS patients suffering from the disease for several
years*, attributed to axonal damage and neuron
death®. Whether inflammatory and degenerative
mechanisms intersect and the mechanisms by which
they do so remain for the most part unknown.
The course of MS reflects the entire disease com-
plexity that includes relapses resulting from focal in-
flammatory lesions, chronic inflammation in distinct
CNS compartments, inflammation-mediated neural
degeneration, primary degenerative processes as well
as processes of neuronal repair and remyelination®®
(Table 1). In this narrative review, we highlight the
roles of B lymphocytes in both inflammatory and de-
generative pathways activated in MS and discuss the
current B cell-targeting therapies in MS including the
approved anti-CD20 monoclonal antibodies, directed
against the cluster of differentiation 20 (CD20), and
the currently evaluated in randomized-controlled clini-
cal trials (RCTs) Bruton'’s tyrosine kinase (BTK) inhibi-
tors. We also provide a summary of the effects of
these compounds on MS-associated neuroinflamma-
tion and neurodegeneration. Finally, we also provide
practical recommendations regarding the use of B
cell-targeting therapies in different MS subtypes.

Table 1. Cellular processes in the course of Multiple Sclerosis. The course of multiple sclerosis is characterized of dis-
crete relapses due to focal inflammatory lesions visualized with magnetic resonance imaging, long-standing slowly
progressive inflammation that leads to degeneration in the absence of detectable focal lesions, inflammation-indepen-
dent degeneration and sparse remyelination consisting of thin incomplete myelin sheaths surrounding degenerating
axons. These processes are differentially activated in time and in space in the course of MS.

Cellular processes in the course of Multiple Sclerosis and their anatomical correlates

Relapses (inflammation-mediated) Acute focal inflammatory lesions

Inflammation-mediated progression Compartmentalized CNS inflammation

Slowly expanding lesions

Loss of CNS volume
(brain and spinal cord atrophy)

Neurodegeneration-mediated progression

Oligodendrocyte clusters around lesions
Thin/incomplete myelin sheaths

Remyelination
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Functions and areas of residency of B cells in
multiple sclerosis

B lymphocytes, the mediators of humoral adap-
tive immunity, and their differentiated counter-
parts plasma cells that produce antibodies directed
against select antigens, constitute a significant
part of anatomical MS lesions and pursue a lot of
immune responses aberrantly activated in MS. B
lymphocytes have been postulated to drive inflam-
mation in MS, possibly in antibody-dependent and
antibody-independent mechanisms®. The latter
comprise antigen presentation to and activation
of T cells as well as release of inflammatory media-
tors including cytokines, chemokines and cytotoxic
factors that lead to inflammation-dependent and
inflammation-independent injury that may be cul-
minated in cell death of neuronal and non-neuronal
cells’®'. There is apparently a reciprocal interaction
between B cells and T cells in MS in that T cells en-
hance the clustering and function of B cells at niches
of inflammation within the CNS'. Of note, B cells
that reside in the CNS of MS-affected individuals
have altered molecular identity compared to B cells
in non-diseased individuals. In particular, they may
carry hypermutations and synthesize antibodies with
their constituent domains rearranged'. The main
roles of B lymphocytes in immune diseases, which
may also apply in the CNS of MS-affected individu-
als, are summarized in Table 2.

B cell localization in the CNS of patients suffer-
ing from MS is important for understanding the
exact roles that these cells play in the pathogenesis
of the disease. B cells infiltrate the meninges and
form aggregates arranged in a follicular pattern.
These B cell aggregates are known as B cell follicles
and localize in the vicinity of active inflammatory
lesions. They are thought to play important roles
in the induction and maintenance of inflammation
within the adjacent cortical tissue, specifically in
cases with SPMS but not in PPMS', in accordance
with the role of such ectopic lymphoid clusters
in other chronic inflammatory diseases’. CD20+
B cells have also been detected in white matter
perivascular spaces, suggesting that these regions
serve as areas of active ongoing inflammation.
Moreover, cerebrospinal fluid contains B cells and
plasma cells which contribute to the intrathecal
synthesis of antibodies'. Therefore, it has been
hypothesized that B cells exert both local effects
by acting in clusters at juxtacortical compartments
and systemic effects by secreting circulating anti-
bodies and/or by being disseminated throughout
the CNS by means of CSF°. These observations have
expanded our view of the role of B lymphocytes in
CNS inflammatory disorders and have revived the
interest for targeting B cell-dependent pathways
in MS.

Table 2. Known roles of B-cells in autoimmune diseases that may apply in Multiple Sclerosis (MS) pathogenesis. The
various roles of B lymphocytes, presented at the top part of the table, reflect their complex contribution in MS patho-
physiology. The localization areas of B cells, presented at the bottom part of the table, point to their role in regulating

disease activity.

B cell functions that may apply in Multiple Sclerosis

Antigen presentation

Activation of T lymphocytes

Antibody production

Secretion of inflammatory mediators

Secretion of cytotoxic factors and induction of cell death

Host cells for demyelination-inducing viruses

B cell localization in Multiple Sclerosis

Meningeal lymphoid follicles

Perivascular spaces (mostly periventricular)

Active lesions

Slowly expanding lesions

Cerebrospinal fluid
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Therapies directed against B lymphocytes in
multiple sclerosis

Therapies that target and deplete B lymphocytes
in multiple sclerosis include anti-CD20 monoclo-
nal antibodies and Bruton'’s tyrosine kinase (BTK)
inhibitors.

Anti-CD20 monoclonal antibodies

CD20 is a transmembrane protein expressed in
a selective pattern on the cell surface of B lym-
phocytes. Monoclonal antibodies directed against
CD20 have been developed as potent and selective
inhibitors of CD20-expressing B lymphocytes and
are thereafter referred to as anti-CD20 monoclonal
antibodies. Four anti-CD20 monoclonal antibodies,
Rituximab, Ocrelizumab, Ofatumumab and Ublitux-
imab are currently in use in MS, and are directed
against adjacent or partially overlapping epitopes on
CD20 extracellular domains'®'’ (Table 3).

General considerations:

The administration of anti-CD20 monoclonal an-
tibodies has been associated with infusion-related
reactions (short-term effects) and with long-term

effects that include infections, malignant disease ac-
tivation and potential teratogenic effects in pregnant
women [rituximab: US Food and Drug Administration
(FDA) pregnancy category: C; ocrelizumab: US FDA
pregnancy category: Not assigned; ofatumumab:
US FDA pregnancy category: Not assigned; Ublitux-
imab: US FDA pregnancy category: Not assigned)].
Therefore, prior to the initiation of treatment with
an anti-CD20 monoclonal antibody, screening for
active infections, screening for active malignant dis-
ease, sufficient vaccination for select pathogens and
pregnancy programming in women of child-bearing
age is recommended. Infectious diseases routinely
screened include hepatitis B, hepatitis C, human
immunodeficiency virus infection and tuberculosis.
Contraindications for the administration of this class
of drugs include life-threatening infusion-related
reaction and active HBV infection.

Vaccination against common pathogens is strong-
ly recommended and completed prior to treatment.
All immunizations should be performed according
to the immunization guidelines, at least 4 weeks
for live and live-attenuated vaccines and at least
2 weeks for non-live vaccines, before the initiation
of treatment. Screening for malignant diseases is
guided by patient’s history and age and may include

Table 3. Anti-CD20 monoclonal antibodies in different forms of multiple sclerosis. Anti-CD20 monoclonal antibodies
(Anti-CD20 mAb) with efficacy against different forms of MS are presented with respect to their composition, route of
administration, administration scheme and forms of MS for which they have a formal approval based on randomized-
controlled clinical trials (Ocrelizumab, Ofatumumab, Ublituximab) or they have proven efficacy without approval (Ritux-
imab, off-label use). Abbreviations: RMS, relapsing multiple scleroris; PPMS, primary progressive multiple sclerosis;
SPMS, secondary progressive multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis.

Anti-CD20 mAb composi- Administration | Administration Use in Multiple
mAb tion route scheme Sclerosis types
Rituximab Chimeric Intravenous infu- | 4 weekly infusions; PPMS with activ-
sion subsequently every | ity

6 months SPMS

Ocrelizumab Humanized Intravenous infu- | 2 initial doses, 300 RMS
sion mg each, with a PPMS with activ-

2-week interval; ity

subsequently, 600

mg every 6 months
Ofatumumab Human (100%) Subcutaneously 3 initial doses, 20 RMS with active

mg each, at weeks disease

0, 1, 2; subsequent-

ly monthly (starting

at week 4)
Ublituximab Chimeric, glycoen- | Intravenous infu- | 2 initial doses: 1+, RMS: RRMS, ac-

gineered sion 150 mg; 2", 450 tive SPMS

mg; subsequently

450 mg every 6

months
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routine or more rigorous diagnostic approaches.
Active infections and active malignant diseases are
contraindications for initiating treatment with anti-
CD20 monoclonal antibodies. Nevertheless, if suc-
cessfully treated, such conditions do not prevent
the patient from receiving anti-CD20 therapy at
a later time point. To minimize the risk of short-
term reactions related to the infusion of rituximab,
ocrelizumab and ublituximab special precautions are
taken with administration of preparative medica-
tions including corticosteroids, antihistamines and
paracetamol. However, this premedication scheme
does not rule out the possibility of allergy and the
need for a close follow-up of the patient during and
shortly after infusion. Anti-CD20 antibodies should
be administered under the supervision of an expe-
rienced physician or nurse, and at a health center
where resuscitation facilities are readily available.

Of particular importance is the alertness for pro-
gressive multifocal leukoencephalopathy (PML) in
patients who present with a rapid and severe dete-
rioration, given that PML associated with anti-CD20
antibodies has been reported in isolated cases'®.

The four available anti-CD20 monoclonal antibod-
ies are briefly presented below:

Rituximab:

It is @ mouse/human chimeric IgG1 antibody di-
rected against the CD20 transmembrane protein
expressed on B cell surface. Rituximab has been ap-
proved for autoimmune disorders including rheuma-
toid arthritis. Rituximab has shown efficacy in the
treatment of RRMS in phase Il RCTs™%, and it has
been used for years as an off-label therapy for MS
in particular for cases refractory to other MS treat-
ments or in MS patients with concomitant systemic
autoimmune disorders?”.

Administration: It is administered in 4 weekly in-
travenous infusions at a dose of 375 mg/m? of body
surface area each, and thereafter every 6 months.

Side-effects: The most common are infusion-relat-
ed reactions and infections.

Contraindications: Life-threatening hypersensitiv-
ity, active infection, severely immunocompromised
state.

Ocrelizumab

It is a humanized IgG1 monoclonal antibody di-
rected against CD20+ B cells. It has been approved
by FDA and EMA for adult patients with RMS and
active PPMS according to the results of OPERA I/
and ORATORIO trials, respectively??23.

Administration: It is administered by intravenous
infusion. The initial dose is 600 mg administered
as two separate infusions, 300 mg each, with a

2-week interval. Subsequent doses, 600 mg each,
are administered every 6 months, with the first one
of these being administered 6 months after the first
initial dose.

Side-effects: The most common are infusion-relat-
ed reactions and infections.

Contraindications: Life-threatening hypersensitiv-
ity, active infection, severe immunocompromise,
active malignancy.

Ofatumumab

Itisa 100% human IgG1 antibody directed against
CD20 and subsequently against CD20-expressing B
lymphocytes. It has been approved by FDA and EMA
for use in adult patients with relapsing forms of MS,
including RRMS or a secondary progressive course
with disease activity, based on the results of the
ASCLEPIOS | and Il trials?*.

Administration: It is administered by subcutaneous
injection containing 20 mg of ofatumumab at weeks
0, 1 and 2, and thereafter monthly starting at week
4. The first dose should be administered under the
care of a physician or specialized nurse. Subsequent
doses can be self-administered at home.

Side-effects: The most common are local and sys-
temic reactions associated with the infusion and
infections.

Contraindications: Life-threatening hypersensitiv-
ity, active hepatitis B infection.

Ublituximab

It is a glycoengineered chimeric monoclonal an-
tibody directed against the CD20 transmembrane
protein expressed on B lymphocytes. It has been ap-
proved by the Food and Drug Administration (FDA,
USA) and the European Medicines Agency (EMA,
EU) for use in adult patients with relapsing forms of
MS, including RRMS and SPMS with activity, based
on the results of ULTIMATE I/Il trials?>26.

Administration: It is administered by intravenous
infusion. The administration scheme of ublituximab
includes two initial doses and subsequently, one
dose every six months (two infusions per year), as
follows: first infusion, 150 mg IV over 4 hours; sec-
ond infusion, 2 weeks after the first infusion, 450
mg IV over 1 hour; subsequent infusions (starting
6 months after the first infusion), 450 mg IV every
24 weeks (6 months) over 1 hour.

Side-effects: The most common are infusion-asso-
ciated reactions and infections.

Contraindications: Active hepatitis B infection,
life-threatening infusion reaction.

Bruton'’s tyrosine kinase inhibitors
Bruton’s tyrosine kinase (BTK) is expressed in B
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lymphocytes and constitutes an integral component 4). However, it seems that all BTK inhibitors may
of B cell receptor signaling playing important roles cause derangements in liver function tests, which
in regulating the survival, proliferation, maturation although asymptomatic and reversible, have raised
and function of B lymphocytes. It is also required serious concerns about their safety and are the cause
for the proper function of microglia?’. BTK inhibition of placing a partial or complete hold in some of
disrupts B cell receptor signaling pathways critical to the ongoing randomized-controlled clinical trials
B lymphocyte survival and function and leads to B preventing them from recruiting more patients.
cell dysfunction and ultimately apoptosis?®. Owing Whether there are predisposing factors for the de-
to their ability to target B lymphocytes, BTK inhibi- velopment of this side effect is currently under study.
tors are being tested for their efficacy in a variety of
B cell disorders including MS. In MS, BTK inhibitors . .
are being tested both with respect to their ability to Z\CI:;?:S‘;;, target B lymphocytes in multiple
prevent relapses and with respect to their effective- _ ) _
ness in halting disease progression independent of MS displays multi-level heterogeneity that results
relapses. BTK inhibitors have a low molecular weight from the var|a_b|I|ty of affgcted areas o_f the CNS,
that allows them to pass the blood-brain barrierand ~ the pathophysiology of lesions among different pa-
enter the CNS. As such, their therapeutic potential tients and in the same patient, the temporal course
may extend beyond reducing relapses to halting (rate of progression, ssquence of relapses) anql the
disease progression seen particularly in progressive ~ 'esponse to treatment’. There are apparently differ-
MS2:0, There are currently five BTK inhibitors, Evo- gntlz_al contributions of immune system components
brutinib, Tolebrutinib, Remibrutinib, Orelabrutinib In different subse_ts of patients, as proven by.the
and Fenebrutinib, which are being evaluated for their h|gher.or Iowevr efficacy ,Of the same MS medications
efficacy in relapsing MS (RMS) including relapsing in patients with seemingly the.sar_ne MS course.
remitting and progressive MS with activity. The landscape of I\/IS _therapeu‘ucs is further com-
Different members of the BTK inhibitor family pllcafced by comorbidities and the 5|_de effects of the
differ in their affinity to bind and inhibit BTK, their medlcat]ons that affect the selection of fche most
pharmacokinetics, their ability to cross the blood- ~ @PPropriate drug. These factors make evident the
brain barrier and their risk to provoke side-effects ~ need for personalized therapeutic approaches, which
related to their on- and/or off-target effects (Table =~ May Now become at least to some extent feasible
Table 4. Bruton’s tyrosine kinase inhibitors currently under evaluation in multiple sclerosis. Five Bruton's tyrosine
kinase inhibitors are being evaluated in phase Il randomized-controlled clinical trials for their efficacy and safety
in relapsing MS. Please note that results from the EVOLUTION clinical trials showed evobrutinib did not meet its
primary endpoint of annualized relapse rate for up to 156 weeks compared to oral teriflunomide in both studies.
https://www.merckgroup.com/en/news/evobrutinib-phase-Ill.html
BTK inhibitor  Binding MS subtypes in clini- Phase Administra- Company
cal trials TRIAL NAME tion route
Evobrutinib Covalent, Relapsing MS Oral Merck
irreversible EVOLUTION M
Tolebrutinib Covalent, RRMS GEMINI I, 1l Il Oral Sanofi-Gen-
irreversible Relapsing SPMS HER- zyme
CULES Il
PPMS PERSEUS Il
Orelabrutinib Covalent, RRMS I Oral InnoCare
irreversible Pharma
Remibrutinib Covalent, Relapsing MS (RRMS, Oral Novartis
irreversible active SPMS)
REMODEL |, Il
Il
Fenebrutinib Non-cova- Relapsing MS FEN- Oral Genentech
lent, revers-  hance, FENhance 2 Il
ible PPMS FENtrepid
Il
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thanks to the growing list of available MS drugs. At
present, MS medications for individual patients may
be selected by certain experienced MS physicians
based on the clinical course and the lesions visual-
ized in MRI of the CNS, as well as on the therapeutic
criterion as evident by the response of the patient to
previous immune treatments (e.g. plasmapheresis,
corticosteroids). Given this complexity and our inabil-
ity to dissect the exact roles that B lymphocytes play
in individual MS patients, the clinical course of MS
is probably the most important criterion in making
a decision as to which medication is the most ap-
propriate for individual patients. Based on available
evidence'®, we suggest some clinical scenarios in MS
where B cell-depleting therapies may be considered:

*  Progressive MS, including primary progressive
MS, secondary progressive MS, and progres-
sive relapsing MS.

e RRMS with high disease activity that does
not respond to other potent agents (e.qg.
Natalizumab).

e Refractory or recurrent optic neuritis, in par-
ticular if it has sufficiently responded to plas-
mapheresis.

e QOverlapping syndromes characterized by the
co-occurrence of multiple sclerosis with a sys-
temic autoimmune disorder, such as Sjogren
syndrome, rheumatoid arthritis or systemic
lupus erythematosus (off-label use).

e CNS demyelination as a result of a systemic
autoimmune disease (off-label use).

Effects of B cell-targeting therapies on mul-
tiple sclerosis-associated neuroinflammatory
and neurodegenerative pathways

MS leads to progressive disability by distinct re-
lapses resulting from new focal CNS lesions and by
slow progressive worsening resulting from chronic
inflammation in distinct CNS compartments that is
complicated by concurrent degenerative processes®®.
The slowly progressive pathways that lead to insidi-
ous cumulative disability in MS have been thus far
difficult to hamper because of lack of effectiveness
of the available therapeutic compounds on the mo-
lecular and cellular substrates of these processes®'.
This section focuses on the cellular and molecular
evidence for the effects of B cell-depleting thera-
pies in MS signaling pathways and/or on MS-related
pathology.

Anti-CD20 monoclonal antibodies may disrupt
B cell clusters localized at the meninges in SPMS32,
Further, BTK inhibitors, as potent B cell modulators,
may have the potential to halt disease progression
through their robust effects on multiple stages of
B cell cycle and function®. Indeed, BTK inhibition
has been shown to downregulate B cell-dependent

immune responses® and recent evidence demon-
strates high efficacy of investigational BTK inhibi-
tors in halting MS progression in a mouse model of
SPMS34, suggesting an effect of these compounds
in disease-associated inflammation and progressive
degeneration. However, the mechanisms by which
they exert such effects are not completely under-
stood given that B cell-depleting therapies may not
affect the formation of ectopic lymphoid follicles,
which are thought to be critical for inflammation
maintenance and additive disability in progressive
MS35. In consistency with preclinical data, RCTs have
provided preliminary evidence regarding the efficacy
of BTK inhibitors in relapsing MS.3¢3” However, it
should be noted that results from the EVOLUTION
clinical trials showed evobrutinib did not meet its
primary endpoint of annualized relapse rate for up
to 156 weeks compared to oral teriflunomide in
both studies.

Conclusions

B cells, the cellular substrate of humoral adaptive
immunity, reside in multiple areas of the MS-affected
CNS including the CSF and various areas of the pa-
renchyma. Their broad localization pattern reflects
their multifaceted roles in inducing and maintaining
MS-related pathology by the exertion of local and
systemic effects resulting in activation of a multitude
of immune signaling mediators and effectors. In par-
ticular, their detection in areas of rapidly progressive
and slowly progressive inflammatory lesions points
toward a role of these cells in both relapsing and
progressive forms of MS.

In support of the central regulatory role of B
cells in MS, B cell-targeting or depleting drugs have
emerged as powerful tools for various forms of MS
including refractory RRMS, progressive MS or over-
lapping syndromes of MS with a systemic autoim-
mune disorder. After the advent and establishment
of efficacy of the first anti-CD20 monoclonal anti-
bodies, there is an ever-growing list of compounds
that deplete B cells and/or abrogate their function
and are highly effective in RCTs or have already been
approved for active MS. This has demonstrated that
even if B cells are not the only players in MS signaling
cascades, they apparently constitute the cornerstone
of inflammation-mediated injury that occurs in MS.

B cell-targeting therapies are currently being ex-
panded by the advent of the new anti-CD20 mono-
clonal antibodies Ofatumumab and Ublituximab and
the currently tested in clinical trials BTK inhibitors.
Halting the relentlessly progressive course of MS
reflected in brain and spinal cord atrophy observed in
chronic MS-affected individuals remains a challenge
and is a parameter for success for the new drugs
being added in the armamentarium of MS thera-
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peutics. Of note, BTK inhibitors have broader effects
on the immune system by affecting both adaptive
and innate immunity, which raises promise for pro-
gressive MS types that have been difficult to treat.
The efficacy of the new B cell-targeting therapies
in slowing down MS-associated neurodegeneration
requires a long-term follow-up after treatment ini-
tiation, with more sophisticated biochemical and/or
imaging approaches of the CNS (volume loss quanti-
fication of the entire brain, spinal cord or select CNS
structures, markers of neurodegeneration) that will
allow the in vivo study of the effects of these drugs
on MS-related degenerative processes.
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Abstract

Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune inflammatory demyelinating disease
of the central nervous system (CNS), characterized by severe clinical involvement of the brain, spinal
cord and optic nerves. The diagnostic approach is based on magnetic resonance imaging and testing for
antibodies against aquaporin-4 in the serum, categorizing patients as seropositive or seronegative. Due
to the uniqueness of the pathogenesis of the disease, specific clinical-imaging patterns usually emerge in
NMOSD in comparison with other autoimmune or demyelinating diseases of the CNS. Sufficient knowledge
of these characteristics is now deemed necessary for a correct and early diagnosis of the disease, thereby
enabling the use of appropriate targeted immunotherapies. In the present narrative review, we summarize
the existing literature focusing mainly on the clinico-radiological characteristics and diagnostic criteria
of NMOSD patients, with a brief description of the current therapeutics of the disease. We also provide
characteristic examples of NMOSD cases from our own clinical experience that focus on the diagnostic
approach of the disease based on current neuroimaging and clinical diagnostic criteria.

Key Words: Neuromyelitis Optica Spectrum Disorder, NMOSD clinical evaluation, Neupoaneikévion NMOSD, NMOSD
diagnosis.

KAINIKA KAI NEYPOAIEIKONIZTIKA XAPAKTHPIZTIKA
AXOENQN ME AIATAPAXH TOY ®AZMATOZ THX OMNTIKHZ
NEYPOMYEAITIAAZ: BIBAIOTPA®IKH ANAZKOINMHZH

Awva Kepapiba', Anuntpios Tlavetdkos', MixanA MNanaviwviou?, AdeEdvbpa AkpiBdkn', Euayyedia Anuntpigbou’, Baoifeios Mavvoéna-
nas',Anuntpios Kitoos', Zwtipios Mavvénoudos', Mapia MpUuAAid?, lwdvvns X. T{dptos', lewpyios ToiByoudAns'

! B’ Mavernotnuiakn Neupodoyikn KAviki EKTIA, MNavernotnuiako Meviké Noookopegio «Attikovr, ABnva, EAAdba
2 Neuponoyikni KAivik, Feviké Noookopigio ABnvav «ewpyios levvnuatds»,ABrva, EANdba

MNepiAnyn

H diatapaxh tou pdopatos s onukns veupopueniudas (NMOSD) avikel ous autodvooes pAsyovmdels
ANOPUERIVWTIKES VOOOUS TOU KEVIPIKOU VEUpIKoU cuothpatos (KNX), xapakinpilduevn and Bapeies kAIvIkES
npooPonés Tou eykeEPANoU, TOU vwTiaiou YUeAoU Kal Twv Ontikwy veupwv. H diayvwotkh npooéyyion Baaci-
(etal ot payvnukhn topoypaia kal otnv avadhtnon twv aviowpdtwy Evavu tns akouanopivns-4 otov opo,
KaTtnyoplonolwvtas €10l tous aoBevels oe opoBetkoUs h opoapvnTkous. AGyw tns povadikdtntas otov na-
Boyeveukd pnxaviopd s vooou, ouvhBws NPOKUNTOUV CUYKEKPIUEVA €10IKA KAIVIKO-AMNEIKOVIOUKA npdtund
otnv NMOSD o€ oxéon pe dAfa autodvooa N anopugnivitikd voohpata tou KNE. H enapkhs yvon autwv
TWV XApaKINPIoUKWOV Kpivetal nAéov avaykaia ge otdxo th owaoth Kal éykaipn Sidyvwon ts vooou, divovias
Kat' enéktaon tn duvatdtnta epappoyns kataAANAws otoxeupévwy avoooBepaneimy. Yto napdv dpbpo
npayuatonolgital avackénnon s undpxouoas BiRRioypagias ecuddovias Kupiws ota KAIVIKO-aneIKovIoTKd
xapaktnplotikd kal dlayvwotkd Kpithpla twv acBeviv pe NMOSD, pe ouvonukhn ngpiypapn s cUyxpovns
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Bepaneutikns tns vooou, napéxovias napdiinia napadeiyuata pe nepiotaukd pe didyvwon NMOSD and
wn 6IkA pas kAIvikA epneipia. H Siayvwaoukh npoogyyion pe Baon ta KAvIKE Kal aneikovioUKA XapakinpIouKé
twv aoBevav avanuetal ye Pdon ta oclyxpova undpxovia KpIthpia.

Né€eis eupetnpiou: Odoua tns Onuxns Neupopuenitbas, KAvikn eikéva NMOSD, Neupoaneikoviotkd Xxapaktnpiotikd ts

NMOSD, Aiayvwotuka kpitnpia ths NMOSD.

INTRODUCTION

Neuromyelitis Optica Spectrum Disorder (NMOSD)
is anautoimmune inflammatory demyelinating disor-
der of the central nervous system (CNS), character-
ized by clinical attacks usually affecting the optic
nerves (unilaterally or bilaterally), spinal cord and
brainstem. Initially, neuromyelitis optica (NMO) was
considered a subtype of multiple sclerosis (MS), fre-
guently termed “opticospinal MS”'. In 2004 Lennon
et al. recognized a serum IgG antibody binding to
astrocytic foot processes in most NMO patients and
specifically to aquaporin-4 (AQP4) water channel;
thus a new biomarker for NMO emerged?3but op-
timum treatments differ. The relation of neuromy-
elitis optica to optic-spinal multiple sclerosis in Asia
is uncertain. We assessed the capacity of a putative
marker for neuromyelitis optica (NMO-IgG. The neu-
ropathologic studies in NMO lesions also showed
thata primarily astrocytopathic process associated
with complement deposition was present, with a
secondary demyelination effect, therefore NMO was
distinguished from MS*%. Currently, according to the
2015 Revised diagnostic criteria for NMOSD’which
is stratified further by serologic testing (NMOSD
with or without AQP4-IgG (Table) patients with
NMOSD phenotype are categorized into seropositive
(AQP4(+)NMOSD) or seronegative (AQP4(-)NMOSD)
based on the presence of AQP4-IgG in serum. In a
small percentage of AQP4(-)NMOSD patients with
NMOSD-like clinical and radiological features, serum
MOG-IgG can be detected, consistent with myelin
oligodendrocyte glycoprotein antibody-associated
disease\(MOGAD)®"2. MOGAD nowadays is con-
sidered a distinct clinicopathological entity from
AQP4(+)NMOSD, histopathologically characterized
by grey and white matter demyelination in brain
and spine'.

The use of cell based assays (CBA) is considered
the gold standard method for the detection of both
antibodies''*"3a universally accepted CBA has not
been adopted yet. We aimed to analyze the clinical
and radiological features of patients with anti-MOG
IlgG1-antibodies detected with a live-cell CBA and
to compare the three most popular MOG-CBAs. We
screened sera from 1300 Greek patients (including
426 patients referred by our 8 clinics. Interestingly,
dual seropositivity for AQP4-IgG and MOG-IgG in
adult and paediatric patients is considered to be
extremely rare.’®'This phenomenon could possibly

reflect the different immunopathogenic mechanisms
involved in AQP4(+)NMOSD and MOGAD. Regarding
the epidemiology of NMOSD, its prevalence and inci-
dence depends on geographical location and ethnic
origin. More specifically, the prevalence range is esti-
mated to be 0.5-4/100,000%8", but it can be higher
in the island of Martinique (11.5/100,000)%°and in
patients of African origin®. The annual incidence
(per million population) of NMOSD is reported to be
0.5-0.8 in Whites?'™2%and up to 7.3 in Blacks?®.Sex dif-
ferences are also present in NMOSD patients; specifi-
cally, the female to male ratiois 10:1 in seropositive
and 3:1 in seronegative patients'®2. It is typically an
adulthood disorder. AQPA(+)NMOSD patients tend to
have a mean age of 40 years at onset, and likewise
38.5 years for the AQP4(-)NMOSD patients, though
it can affect any age.?*? Accordingly, NMOSD cases
have also been observed in childhood?® but also at
a late age.?’to compare the outcome with that of
early-onset (EO-NMOSDAIso of note is the further
characterization of NMOSD as late-onset (=50
years)?’to compare the outcome with that of early-
onset (EO-NMOSD and very late-onset (=75 years in
several studies?®? reporting also poor prognosis of
these patients.Even though NMOSD is considered to
be mainly sporadic, there is gathering evidence of a
familial clustering component indicating a genetic
predisposition to the manifestation of the disease®.

The current narrative review aims to highlight
NMOSD clinical features and recapitulate the main
neuroimaging patterns of the disease, providing
also real-world clinical insights. Magnetic resonance
imaging (MRI) examples from seropositive NMOSD
patients diagnosed and therapeutically managed in
our Departments of Neurology in tertiary care centers
in Athens are also displayed.

CLINICAL PRESENTATION IN NMOSD

The typical presentation of NMOSD is characterized
by recurrent attacks of optic neuritis (ON), myelitis
and symptoms arising from brainstem involvement.
ON can manifest with blurred vision, retrobulbar pain
and/or pain during eye movements, phosphenes,
non-central scotoma, altitudinal defect, color
desaturation; on examination reduced visual acuity,
relative afferent pupillary defects and sometimes
papilledema may be found. Nevertheless, the
latter is more commonly detected in MOGAD
patients.”#3'which is stratified further by serologic
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testing (NMOSD with or without AQP4-IgG Even
though bilateral ON can be encountered in AQP4(+)
NMOSD patients, it is more common in MOGAD
cases, with the paradox that contralateral ON might
present in the primarily non-affected eye within a few
weeks after the initial attack, a fact that warrants
to repeat ophthalmologic examinations to assess
the full extent of the attack®. Additionally, NMOSD-
associated ON tends to lead to severe visual deficits
(20/200 for high contrast visual acuity).

Another common presentation in NMOSD,
encountered in approximately 10-15% of the
patients, is the area postrema syndrome (APS)
including uncontrollable bursts of nausea, vomiting
or hiccups that can possibly lead to an initial
misdiagnosis of a pure gastrointestinal cause/
disorder. Consequently, specific diagnostic criteria
have been proposed by Shosha et al.3*duration, and
severity of intractable nausea, vomiting, or hiccups
in aquaporin-4-immunoglobulin G (AQP4-IgG for
APS: 1) acute or subacute onset of nausea vomiting
and hiccups, which may be episodic or constant, 2)
persistent symptoms for > 48 hours with incomplete
resolution after symptomatic therapy, 3) the exclusion
of any other etiology. Duration shorter than 48 hours
is deemed sufficient when MRI reveals abnormalities
in the area postrema. The differential diagnosis of the
APS is quite broad, including metabolic etiologies,
CNS tumors, stroke, migraine and psychiatric
disorders®. Moreover, the differential diagnosis from
MS is always clinically relevant. However, brainstem
involvement without symptomatology consistent with
APS has been described in NMOSD as well, such as
facial palsy, hearing loss or oculomotor disturbances.
Of note, initial presentation with APS, male sex and
age over 45 years-old are considered risk factors for
tumor association in NMOSD patients, even though
the disease is not tumor-associated®. Another clinical
manifestation of NMOSD, usually overlooked, is pain;
it is mainly neuropathic and commonly associated
with paroxysmal tonic spasms, pruritus, allodynia,
and hyperalgesia®*-3¢. Acute cerebral syndrome (ACS)
with NMOSD-typical brain lesions on MRl is part of
the core clinical features of the disease as well;it
includes a variety of symptoms such as headache,
encephalopathy and epileptic seizures.3” However,
memory deficits are also quite commonly reported
in up to 44% of NMOSD patients, a clinical finding
that has been associated with the white matter lesion
load.®

The diencephalic syndrome is another rare
presentation in NMOSD cases, detected in
approximately 3.4% of thems according to Etemadifar
et al®. It is characterized by narcolepsy, hypotension,
hypo or hyperthermia, anorexia, anhidrosis,
amenorrhea and syndrome of inappropriate
antidiuretic hormone secretion™which is stratified
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further by serologic testing (NMOSD with or
without AQP4-IgG. Additionally, neuropsychiatric
manifestations of NMOSD have been described rarely,
even in cases with absence of cortical lesions®. They
include hallucinations, agitation, speech disturbances
and lethargy/confusion. These symptoms do not
abate with antipsychotic medications.

Moreover, it has been recently reported by Liu
et al. that headache presenting with characteristics
of trigeminal autonomic cephalalgia could be the
first manifestation of in the context of an NMOSD-
associated brainstem attack.*’ Moreover, sudomotor
dysfunction was commonly reported in approximately
half of the patients with NMOSD in a cohort
published by Habek et al.#> NMOSD patients can
experience symptoms of myeloradiculitis* including
motor, sensory, bowel and bladder dysfunction.
Interestingly, motor symptoms tend to indicate
an AQP4(+)NMOSD etiology, whereas orthocystic,
sexual and conus medullaris disorders are in favor
of MOGAD diagnosis.#4°

NMOSD-associated myelitis consists a key
feature of the disease and is typically manifested as
longitudinally extensive transverse myelitis (LETM)
extending over >3 complete vertebral segments’which
is stratified further by serologic testing (NMOSD with
or without AQP4-IgG. NMOSD-myelitis may present
with severe para- or tetraplegia, sensory deficits and
bladder symptoms, thus being a main contributor to
accrual disability and poor outcomes?®*. Meanwhile,
spinal atrophy is also common in the NMOSD
phenotype, resulting also in severe clinical disability
and mortality’#’which is stratified further by serologic
testing (NMOSD with or without AQP4-IgG.

NMOSD PROGNOSIS

Regarding NMOSD prognosis, the majority of these
patients (approximately 90%) exhibit a relapsing
course with clinical attacks, with a high risk for
accrual disability after a clinical episode®. In general,
AQPA4(+)NMOSD-related attacks are usually more
severe than the ones encountered in MS-related
attacks. According to a recent study of Lana-Peixoto
et al. on NMOSD, only a 3% of these patients follow
a benign course® that has been associated with low
annual relapse rate, Caucasian race and lack of spinal
lesions at disease onset.

Moreover, it should be clarified that according to
the 2015 IPND (International consensus diagnostic
criteria for neuromyelitis optica spectrum disorders)
criteria’which is stratified further by serologic testing
(NMOSD with or without AQP4-IgG, the definition
of a relapse is a new attack that follows after =4
weeks after the initial attack. This is important
regarding the management of the initial attack
and the severity of the disease in each patient since
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symptoms emerging within 4 weeks after the initial
attack should be considered part of the same attack.
NMOSD attacks may present with a vast variety
of symptoms, from ON and mild paresthesias, to
tetraplegia and respiratory distress due to cervical
myelitis*®. Notwithstanding the provided treatment,
it is reported that in 80-85% of NMOSD cases
neurologic disability accumulates during the disease
course.*In another study, 8 years after symptom
onset, two thirds of the patients were blind and half
of them were mono- or paraplegic*®. Even though
chronic progressive deterioration without well-
defined clinical episodes is considered atypical for
NMOSD, silent disease activity with asymptomatic
new lesions should not be excluded*'->3"

Mortality has always been an important issue in

NMOSD patients; specifically, before the advent of
current treatments high mortality rate was observed
(approximately 2-30%)%545%, whereas under
immunotherapies and with earlier diagnosis mortality
rate was significantly reduced (approximately
3-15%)?>°5-%°. Infections and respiratory failure in
the context of extensive cervical myelitishave been
reported as the main causes of mortality in NMOSD>.

NEUROIMAGING FEATURES IN NMOSD

Brain and spinal imaging with MRI is an essential
component in the diagnosis of NMOSD and are
incorporated in the 2015 IPND criteria’which is
stratified further by serologic testing (NMOSD with
or without AQP4-IgG(Table). With regards to NMOSD

Table. International consensus diagnostic criteria for neuromyelitis optica spectrum disorders (modified from
Wingerchuk et al., 2015)’which is stratified further by serologic testing (NMOSD with or without AQP4-IgG

DIAGNOSTIC CRITERIA FOR SEROPOSITIVE AQP4-IgG NMOSD PATIENTS:

> 1 core clinical characteristic

Exclusion of alternative diagnoses

CORE CLINICAL CHARACTERISTICS

Optic neuritis

Acute myelitis

Are postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting

Acute brainstem syndrome

Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD-typical diencephalic MRI lesions

Symptomatic cerebral syndrome with NMOSD-typical MRI lesions

DIAGNOSTIC CRITERIA FOR NMOSD WITH UNKNOWN OR NEGATIVE AQP4-IGG STATUS

ments:

Dissemination in space (= 2 core clinical characteristics)

>2 core clinical characteristics occurring as a result of =1 clinical attacks, meeting ALL of the following require-
>1 core clinical characteristic must be ON, LETM or area postrema syndrome

Fulfillment of additional MRI requirements, as applicable

Negative testing for serum AQP4-IgG using the best detection method or testing unavailable

Exclusion of alternative diagnosis

ADDITIONAL MRI REQUIREMENTS

Acute ON:
OR

> 12 of the optic nerve length or involving optic chiasm

brain MRI with (a) normal findings or nonspecific white matter lesions,

(b) optic nerve MRI with T2-weighted hyperintense lesion or T1-weighted gadolinium enchancing lesion extending

Acute myelitis:
OR

patible with acute myelitis

requires associated intramedullary MRI lesion extending > 3 contiguous segments (LETM)

(b) (as defined previously) OR > 3 contiguous segments of focal spinal cord atrophy in patients with history com-

Area postrema syndrome with dorsal medulla/ area postrema lesions

Acute brainstem syndrome with periependymal brainstem lesions
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patients presenting with ON, high signal on the optic
nerves may be evident on T2-weighted (T2w) or Fluid
attenuated inversion recovery (FLAIR) images,with or
without gadolinium contrast enhancement on T1-
weighted (T1w) images. A longitudinally extensive
optic nerve lesion can be found involving more than
half of the length of the optic nerve, commonly
extending posteriorily into the optic chiasm.#64-6%
Additionaly, residual optic nerve atrophy can be
depicted on follow-up MRIs®”. Nevertheless, brain
MRI in the context of NMOSD optic neuritis can be
normal or with only non specific white matter lesions
as well. If available, a fat-suppressed MRI sequence
is recommended for more efficient evaluation of the
optic nerves®.

MRI findings of NMOSD-associated myelitis
include usually longitudinally extensive lesions (= 3
continuous vertebral segments) with high signal on
T2w/ short tau inversion recovery (STIR) images; spinal
edematous appearance can be present in the acute
phase; upper cervical lesions might also extend to the
medulla showing commonly a linear shape’®which is
stratified further by serologic testing (NMOSD with or
without AQP4-IgG. Spinal lesions in NMOSD are more
located centrally in the axial plane, but may extend to
full transverse myelitis. Interestingly, shorter lesions
can also be depicted in NMOSD-related myelitis
(7-14%)*>57'some patients with otherwise typical
NMO have additional symptoms not attributable to
optic nerve or spinal cord inflammation or have MS-
like brain MRI lesions. Furthermore, some patients
are misclassified as NMO by the authors’ earlier
proposed criteria despite having a subsequent course
indistinguishable from prototypic MS. A serum
autoantibody marker, NMO-IgG, is highly specific for
NMO. The authors propose revised NMO diagnostic
criteria that incorporate NMO-IgG status. METHODS:
Using final clinical diagnosis (NMO or MS. Gadolinium
enhancement (Gd+) on T1w sequences of myelitis is
common but with variable patterns of Gd+; a lens-
shaped Gd+ pattern on saggital images is detected
in up to 1/3 of patients with NMOSD diagnosis’'-73.
We assessed the frequency and characteristics of
ring-enhancing spinal cord lesions in neuromyelitis
optica spectrum disorder (NMOSD.

After the acute myelitis phase, spinal atrophy may
be detected on follow-up MR, so the timing of MR
is important.¢”¢8Another new neuroimaging feature
with high specificity (89-94%)for AQP4(+) NMOSD
is the “bright spotty lesion”(BSL). BSLs are defined
as T2-weighted hyperintensities with similar or
increased signal compared to the CSF and also hypo-
or iso-intense on T1w images’7%and to determine
whether the \"bright spotty lesions\" (BSLs. BSLs are
more likely to be non-gadolinium-enhancing lesions.””

In AQP4(+)NMOSD the pattern of brain lesions
is believed to be related to the sites where AQP4-

Archives of Clinical Neurology 32:6-2023, 27-37

IgG binds to AQP4, and especially where AQP4
is abundant, thus causing regional astrocytic
damage’®®. Accordingly, typical-NMOSD brain
lesions'>which is stratified further by serologic testing
(NMOSD with or without AQP4-IgG?8' are observed
as high signal on T2w/FLAIR sequences including
the following localization (Table): 1) dorsal medulla
(mainly area postrema), 2) peri-ependymal areas
of the 4™ ventricle and 3 ventricle, 3) thalami, 4)
hypothalamus, 5) corpus callosum, 5) periaqueductal
grey matter, 6) corticospinal tracts (long lesions
contiguously with the internal capsule and cerebral
peduncle). Of great interest is the corpus callosum
NMOSD, wherelong lesions having also in some cases
edematous appearance have been described'>which
is stratified further by serologic testing (NMOSD with
or without AQP4-IgG. Interestingly, Nakamura et
al. have described the “marbled pattern”® in acute
callosal lesions i.e. a specific pattern of heterogeneous
intensity in T2w/FLAIR images.

Regarding brain hemispheric lesions in
NMOSD,when both the posterior limb of the internal
capsule and the corticospinal tract are involved and
vasogenic edema is present the pathology might
result in the temporal lobe presenting in a trident
shaped way.2 Brain MR lesions that are perpendicular
to the ventricles, strictly cortical or juxtacortical lesions
including the U-fibers or temporal lobe lesions should
raise the suspicion of a different diagnosis than
NMOSD. Additionally, large hemispheric/tumefactive
brain lesions (>2cm), confluent, in the subcortical or
deep white matter can also occur in NMOSD##

On post-contrast-T1w images, different Gd+
patterns have been described in NMOSD patients
including 1) cloud-like Gd+, 2) thin periventricular
Gd+, 3) pencil-thin linear ependymal Gd+, 4)
meningeal Gd+°768%0_|t has been estimated that Gd+
is present in 9-36% of NMOSD patients.®®The classic
“ring” and “open ring” gadolinium enchancing
pattern of MS is rarely seen in NMOSD.

Of great interest as a neuroimaging biomarker is the
detection of leptomeningeal contrast enhancement
(LMCE) on specially designed MRI protocols.
Specifically, in NMOSD patients brain and spinal LMCE
has been visualized on post-contrast-T1w images®+2¢;
nonetheless, LMCE is not specific for NMOSD and
can occur in other chronic neuroinflammatory
diseases too®. Interestingly,brain LMCE has been
also observed in MS&#&f|uid-attenuated inversion
recovery (FLAIR and MOGAD® patients using post-
contrast-3D-FLAIR sequences. Examples of AQP4(+)
NMOSD-associated myelitis and optic neuritis/atrophy
are shown in Figures 1-4.

NMOSD DIAGNOSIS
Currently, the 2015 published IPND criteria are
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Figure 1. Longitudinally extensive transverse myelitis in an
AQP4(+)NMOSD 47-year-old female patient presenting with
paraplegia. A long lesion extending from the cervical (A) to
the upper thoracic cord (D) is demonstrated on saggital
STIR image. Axial T2-weighted images demonstrate the
involvement of almost the entire cross-section of the cord (B)
and a “bright spotty lesion” (arrow C). Lesion enhancement
is also seen on saggital T1-weighted contrast-enhanced
images (arrows E).

used for the diagnosis of NMOSD.”’which is stratified
further by serologic testing (NMOSD with or without
AQP4-1gG For AQP4-IgG seropositive patients at least
one core clinical characteristic and the exclusion of
alternative diagnosis are required. For the detection
of serum AQP4-IgG live cell-based assay is consid-
ered to be the gold standard and is also strongly
recommended)®®as mentioned before, but nowadays
fixed cell-based assays are almost as specific and sen-
sitive. Immunofluorescence methods are less sensitive
but present with good specificity;enzyme linked im-
munosorbent assays (ELISA) are the least sensitive and
specific, but permit ready estimation of an antibody

Figure 3. Right optic nerve involvement in a 48-year-old female
with AQP4(+)NMOSD. The patient had an acute attack of
right optic neuritis 19 months before the MRI, resulting in
permanent loss of sight to the right eye. On axial (A) and
saggital (B) 3D-FLAIR images a longitudinally extensive right
optic nerve lesion with high signal is shown (red circle),
involving more than half of the length of the optic nerve.

Figure 2. Chronic bilateral optic nerve atrophy in an AQP4(+)
NMOSD 45-year-old female. The patient had a history of
recurrent bilateral optic neuritis episodes over the last 30
years, resulting in bilateral blindness. Axial (A) and coronal (B)
T2-weighted images depicting bilateral optic nerve atrophy.

titre when positive®,6!Neteworthy, nayrofilament light
chain and glial fibrillary acidic protein , in serum and
cerebrospinal flud (CSF),are emerging new biomark-
ers of neuronal and astroglial damage respectively in
NMOQOSD.>66263 There are specific diagnostic challenges
for patients with NMOSD phenotype but seronegative
or with unknown status for AQP4-IgG, thus requiring
additional characteristics for the diagnosis. The IPND
criteria are summarized in Table.

Lumbar puncture is usually performed in patients
suspected of suffering from NMOSD; CSF findings
include pleocytosis usually greater than the ones
observed in MS, with neutrophils and eosinophils
present in some cases;oligoclonal bands (OCBs) are
detected less frequently than in MS, with OCB posi-

Figure 4. Examples of AQP4(+)NMOSD-associated myelitis.
Sagittal STIR images depicting a longitudinally extensive
transverse myelitis (LETM) of the cervical cord (A) and also high
signal and atrophy of the lower thoracic cord (B) in a AQP4-IgG
positive 66 year-old-female. The patient had presented with
paraparesis and hypesthesia with a Th3 sensory level. MRI of
a 63 year-old-female patient presenting with cervical pain and
right hemiparesis; LETM of the cervical cord with edematous
appearance and extension of the lesion to the area postrema
are demonstrated on saggital STIR image (C).
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tiviy of <30%, protein levels are usually slightly el-
evated’which is stratified further by serologic testing
(NMOSD with or without AQP4-IgG.Moreover, there
are several mimics of NMOSD, including chronic infec-
tions (e.g,HIV or syphilis), neoplasms and paraneoplas-
tic diseases, sarcoidosis, non-infectious inflammatory
diseases and vasculitic diseases(e.g.systemic lupus
erythematosus, CADASIL), metabolic abnormalities
and leukodystrophies

THERAPEUTIC STRATEGIES IN NMOSD

Therapeutic strategies in NMOSD can be
distinguished into a ) treatments of the acute
attacks and b) maintenance long-term therapies,
aiming the reduction of the number and severityof
relapses andthus the progression of clinical
disability.Acute NMOSD attacks are usually treated
with intravenous high-dose methylprednisolone,
whereas plasma exchange is used for corticosteroid-
refractory cases®*®are difficult to treat, and leave
residual deficits. Here, we analyzed the frequency,
sequence, and efficacy of therapies used for NMO
attacks. METHODS A retrospective review was
made of patient records to assess demographic/
diagnostic data, attack characteristics, therapies,
and the short-term remission status (complete
remission [CR], partial remission [PR], no remission
[NR]. With regards to maintenance therapies,
few off-label immunosuppressive treatments for
NMOSD have shown some effectiveness in relapse
prevention, such as low-dose oral corticosteroids,
azathioprine, methotrexate, mycophenolate mofetil
and rituximalp'0.91-%,

Recently, four new biological agents received
approval from the European Food Agency (EMA) for
the treatment of AQP4(+)NMOSD, based on efficacy
data from double-blind randomized-controlled
clinical trials; 1) eculizumab, 2) ravulizumab, 3)
inebilizumab, 4) satralizumab. These newly approved
immunotherapies are analyzed in detail in the position
paper of the Hellenic Neurological Society and the
Hellenic Academy of Neuroimmunology that has
been recently published in the Archives of Clinical
Neurology.®’

CONCLUSION

AQP4(+)NMOSD is a CNS demyelinating disease
astrocytopathyusually associated with severe and
long-term disability; thus the understanding and deep
knowledge of NMOSD characteristics by neurologists
is a requisite for timely diagnosis and swift initiation
of specific immunotherapies. In the present narrative
review, we have analyzed and summarized the
main epidemiological, clinical and neuroradiological
features of NMOSD patients. Given the importance
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of MRI findings in the workup of patients with a
suspected diagnosis of NMOSD, clinicians must be
competent in identifying the typical and atypical
imaging characteristics of the disease,since a
significant percentage of NMOSD patients (up to
50%) present with non-specific imaging findings®'.
In view of the former considerations, neurologists
and neuroradiologists should always bear in mindthe
plethora of imaging patterns and diversity of the
clinical characteristics of NMOSD patients in order
to achieve a swift and accurate diagnosis.

References

[1] Kira J. Neuromyelitis optica and opticospinal
multiple sclerosis: Mechanisms and patho-
genesis. Pathophysiology. 2011;18(1):69-79.
doi:10.1016/j.pathophys.2010.04.008

[2] Lennon PVA, Wingerchuk DM, Kryzer TJ, et al.
A serum autoantibody marker of neuromyelitis
optica: Distinction from multiple sclerosis. Lan-
cet. 2004,364(9451):2106-2112. doi:10.1016/
S0140-6736(04)17551-X

[3] Lennon VA, Kryzer TJ, Pittock SJ, Verkman AS,
Hinson SR. IgG marker of optic-spinal multiple
sclerosis binds to the aquaporin-4 water channel.
J Exp Med. 2005;202(4):473-477. doi:10.1084/
jem.20050304

[4] Misu T, Fujihara K, Kakita A, et al. Loss of aquapo-
rin 4 in lesions of neuromyelitis optica: distinction
from multiple sclerosis. Brain. 2007;130(5):1224-
1234. doi:10.1093/brain/fawm047

[5] Aktas O, Smith MA, Rees WA, et al. Serum Glial
Fibrillary Acidic Protein: A Neuromyelitis Opti-
ca Spectrum Disorder Biomarker. Ann Neurol.
2021;89(5):895-910. doi:10.1002/ana.26067

[6] MisuT, Takano R, Fujihara K, Takahashi T, Sato S,
[toyama Y. Marked increase in cerebrospinal fluid
glial fibrillar acidic protein in neuromyelitis optica:
an astrocytic damage marker. J Neurol Neurosurg
&amp;amp; Psychiatry. 2009;80(5):575 LP - 577.
doi:10.1136/jnnp.2008.150698

[71 Wingerchuk DM, Banwell B, Bennett JL, et
al. International consensus diagnostic criteria
for neuromyelitis optica spectrum disorders.
Neurology. 2015;85(2):177-189. doi:10.1212/
WNL.0000000000001729

[8] Jarius S, Aktas O, Ayzenberg |, et al. Update on
the diagnosis and treatment of neuromyelits
optica spectrum disorders (NMOSD) - revised
recommendations of the Neuromyelitis Optica
Study Group (NEMQOS). Part I: Diagnosis and dif-
ferential diagnosis. J Neurol. 2023;270(7):3341-
3368. doi:10.1007/s00415-023-11634-0

[9] Banwell B, Bennett JL, Marignier R, et al. Di-
agnosis of myelin oligodendrocyte glycopro-
tein antibody-associated disease: International

3§ EAAHNIKH
7| NEYPOAOQTIKH
2=J ETAIPEIA



Awa Kepapiba, k.a

(10]

(11]

(12]

(13]

[14]

[15]

[16]

(17]

(18]

MOGAD Panel proposed criteria. Lancet Neu-
rol. 2023;22(3):268-282. doi:10.1016/S1474-
4422(22)00431-8

Weinshenker BG, Wingerchuk DM. Neu-
romyelitis Spectrum Disorders. Mayo Clin
Proc. 2017;92(4):663-679. doi:10.1016/j.
mayocp.2016.12.014

Mader S, Gredler V, Schanda K, et al. Comple-
ment activating antibodies to myelin oligoden-
drocyte glycoprotein in neuromyelitis optica
and related disorders. J Neuroinflammation.
2011;8(1):184. doi:10.1186/1742-2094-8-184
Tzartos JS, Karagiorgou K, Tzanetakos D, et al.
Deciphering anti-MOG IgG antibodies: Clini-
cal and radiological spectrum, and compari-
son of antibody detection assays. J Neurol Sci.
2020;410(January):116673. doi:10.1016/j.
jns.2020.116673

Hoftberger R, Guo Y, Flanagan EP, et al. The pa-
thology of central nervous system inflammatory
demyelinating disease accompanying myelin oli-
godendrocyte glycoprotein autoantibody. Acta
Neuropathol. 2020;139(5):875-892. doi:10.1007/
s00401-020-02132-y

Marignier R, Hacohen Y, Cobo-Calvo A, et al. My-
elin-oligodendrocyte glycoprotein antibody-asso-
ciated disease. Lancet Neurol. 2021,;20(9):762-
772. doi:10.1016/S1474-4422(21)00218-0
Wingerchuk DM, Banwell B, Bennett JL, et
al. International consensus diagnostic criteria
for neuromyelitis optica spectrum disorders.
Neurology. 2015,;85(2):177-189. doi:10.1212/
WNL.0000000000001729

Kunchok A, Chen JJ, McKeon A, Mills JR, Fla-
nagan EP, Pittock SJ. Coexistence of Myelin Oli-
godendrocyte Glycoprotein and Aquaporin-4
Antibodies in Adult and Pediatric Patients. JAMA
Neurol. 2020;77(2):257. doi:10.1001/jamaneu-
rol.2019.3656

Spiezia AL, Carotenuto A, lovino A, et al. AQP4-
MOG Double-Positive Neuromyelitis Optica Spec-
trum Disorder: Case Report with Central and Pe-
ripheral Nervous System Involvement and Review
of Literature. Int J Mol Sci. 2022;23(23):14559.
doi:10.3390/ijms232314559

Evans C, Beland SG, Kulaga S, et al. Incidence
and prevalence of multiple sclerosis in the amer-

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

2016;79(5):775-783. doi:10.1002/ana.24617
Jonsson DI, Sveinsson O, Hakim R, Brundin L.
Epidemiology of NMOSD in Sweden from 1987
to 2013: A nationwide population-based study.
Neurology. 2019;93(2):E181-E189. doi:10.1212/
WNL.0000000000007746

Sep Iveda M, Aldea M, Escudero D, et al. Epide-
miology of NMOSD in Catalonia: Influence of the
new 2015 criteria in incidence and prevalence
estimates. Mult Scler J. 2018,;24(14):1843-1851.
doi:10.1177/1352458517735191

Papp V, llles Z, Magyari M, et al. Nationwide
prevalence and incidence study of neuromyelitis
optica spectrum disorder in Denmark. Neurol-
ogy. 2018;91(24):E2265-E2275. doi:10.1212/
WNL.0000000000006645

24, Paul F, Marignier R, Palace J, et al.
International Delphi Consensus on the Man-
agement of AQP4-lgG+ NMOSD: Recommen-
dations for Eculizumab, Inebilizumab, and
Satralizumab. Neurol Neuroimmunol neuroin-
flammation. 2023;10(4):e200124. doi:10.1212/
NXI.0000000000200124

Jarius S, Ruprecht K, Wildemann B, et al. Con-
trasting disease patterns in seropositive and se-
ronegative neuromyelitis optica: A multicentre
study of 175 patients. J Neuroinflammation.
2012;9(1):14. doi:10.1186/1742-2094-9-14
Tenembaum S, Yeh EA. Pediatric NMOSD: A Re-
view and Position Statement on Approach to
Work-Up and Diagnosis. Front Pediatr. 2020;8.
doi:10.3389/fped.2020.00339

Sepulveda M, Delgado-Garc a G, Blanco Y,
et al. Late-onset neuromyelitis optica spec-
trum disorder: The importance of autoanti-
body serostatus. Neurol Neuroimmunol neuro-
inflammation. 2019;6(6):1-10. doi:10.1212/
NXI.0000000000000607

Papp V, lljicsov A, Rajda C, et al. A population-
based epidemiological study of neuromyelitis
optica spectrum disorder in Hungary. Eur J Neurol.
2020;27(2):308-317. doi:10.1111/ene. 14079
Krumbholz M, Hofstadt-van Oy U, Angstwurm K,
et al. Very late-onset neuromyelitis optica spec-
trum disorder beyond the age of 75. J Neurol.
2015;262(5):1379-1384. doi:10.1007/s00415-
015-7766-8

icas: A systematic review. Neuroepidemiology. [30] Carnero Contentti E, L pez PA, Pettinicchi JP, et

2013;40(3):195-210. doi:10.1159/000342779 al. Neuromyelitis optica spectrum disorders with
[19] Garcal pezFJ, Garc a-Merino A, Alcalde-Cabero and without associated autoimmune diseases.

E, de Pedro-Cuesta J. Incidencia y prevalencia Neurol Sci. 2023;44(5):1731-1737. doi:10.1007/

de la esclerosis m Itiple en Espa a. Una revisi n $10072-023-06611-4

sistem tica. Neurolog a. June 2022. doi:10.1016/.  [31] Petzold A, Fraser CL, Abegg M, et al. Diagnosis

nrl.2022.02.006 and classification of optic neuritis. Lancet Neurol.
[20] Flanagan EP, Cabre P, Weinshenker BG, et al. 2022;21(12):1120-1134. doi:10.1016/S1474-

Epidemiology of aquaporin-4 autoimmunity 4422(22)00200-9

and neuromyelitis optica spectrum. Ann Neurol.  [32] Shosha E, Dubey D, Palace J, et al. Area pos-

) EAMMHNIKH . o
NEYPOAOTIKH Archives of Clinical Neurology 32:6-2023, 27-37
=) ETAIPEIA



KAINIKA KAI NEYPOATEIKONIZTIKA XAPAKTHPIETIKA ALOENQN ME AIATAPAXH TOY OAZMATOX
THZ OMTIKHZ NEYPOMYEAITIAAL: BIBAIOTPA®IKH ANAZKOIMHZH

trema syndrome: Frequency, criteria, and se-
verity in AQP4-1gG-positive NMOSD. Neurol-

rin-4 antibody. Neurology. 2012;79(17):1826-
1828. doi:10.1212/WNL.0b013e3182703ff7

ogy. 2018;91(17):e1642-e1651. doi:10.1212/  [44] Sundaram S, Nair SS, Jaganmohan D, Unnikrish-
WNL.0000000000006392 nan G, Nair M. Relapsing lumbosacral myelora-
[33] Sep Iveda M, Armangué T, Sola-Valls N, et diculitis: An unusual presentation of MOG anti-
al. Neuromyelitis optica spectrum disorders: body disease. Mult Scler J. 2020,26(4):509-511.
Comparison according to the phenotype and doi:10.1177/1352458519840747
serostatus. Neurol Neuroimmunol neuroin- [45] Etemadifar M, Salari M, Kargaran PK, et al. Conus
flammation. 2016;3(3):e225. doi:10.1212/ medullaris involvement in demyelinating disor-
NXI.0000000000000225 ders of the CNS: A comparative study. Mult Scler
[34] Pellkofer HL, Havla J, Hauer D, et al. The Major Relat Disord. 2021,54:103127. doi:10.1016/j.
Brain Endocannabinoid 2-AG Controls Neuro- msard.2021.103127
pathic Pain and Mechanical Hyperalgesia in Pa-  [46] Mealy MA, Mossburg SE, Kim S-H, et al. Long-
tients with Neuromyelitis Optica. Premkumar LS, term disability in neuromyelitis optica spectrum
ed. PLoS One. 2013;8(8):e71500. doi:10.1371/ disorder with a history of myelitis is associated
journal.pone.0071500 with age at onset, delay in diagnosis/preven-
[35] Lucas S, Lalive PH, Lascano AM. Paroxysmal pain- tive treatment, MRI lesion length and pres-
ful tonic spasms in neuromyelitis optica spec- ence of symptomatic brain lesions. Mult Scler
trum disorder. eNeurologicalSci. 2023,30:100443. Relat Disord. 2019;28:64-68. doi:10.1016/j.
doi:10.1016/j.ensci.2023.100443 msard.2018.12.011
[36] Kim S-M, Go MJ, Sung J-J, Park KS, Lee K-W. [47] lJiao Y, Fryer JP, Lennon VA, et al. Aquaporin 4
Painful Tonic Spasm in Neuromyelitis Optica. IgG Serostatus and Outcome in Recurrent Lon-
Arch Neurol. 2012;69(8). doi:10.1001/archneu- gitudinally Extensive Transverse Myelitis. JAMA
rol.2012.112 Neurol. 2014;71(1):48. doi:10.1001/jamaneu-
[37] Nakahara K, Nakane S, Nagaishi A, Narita T, rol.2013.5055
Matsuo H, Ando VY. Very late onset neuromy-  [48] Wingerchuk DM, Hogancamp WF, O'Brien
elitis optica spectrum disorders. Eur J Neurol. PC, Weinshenker BG. The clinical course of
2021;28(8):2574-2581. doi:10.1111/ene.14901 neuromyelitis optica (Devic's syndrome). Neu-
[38] Moghadasi AN, Mirmosayyeb O, Mohammadi rology. 1999;53(5):1107-1107. doi:10.1212/
A, Sahraian MA, Ghajarzadeh M. The prevalence WNL.53.5.1107
of cognitive impairment in patients with neuro-  [49] Lana-Peixoto MA, Talim NC, Callegaro D, et
myelitis optica spectrum disorders (NMOSD): A al. Neuromyelitis optica spectrum disorders
systematic review and meta-analysis. Mult Scler with a benign course. Analysis of 544 patients.
Relat Disord. 2021,49:102757. doi:10.1016/j. Mult Scler Relat Disord. 2023;75:104730.
msard.2021.102757 doi:10.1016/j.msard.2023.104730
[39] Etemadifar M, Nouri H, Khorvash R, Salari M, [50] Kleiter |, Gahlen A, Borisow N, et al. Neuromyeli-
Ghafari K, Aghababaee A. Frequency of dien- tis optica: Evaluation of 871 attacks and 1,153
cephalic syndrome in NMOSD. Acta Neurol Belg. treatment courses. Ann Neurol. 2016;79(2):206-
2022;122(4):961-967. doi:10.1007/513760-021- 216. doi:10.1002/ana.24554
01792-1 [51] Carnero Contentti E, Lopez PA, Tkachuk
[40] Tang H, Wang L, Zhou H, Hao X. Psychiatric V, et al. Frequency of new asymptomatic
symptoms as initial manifestation in neuromy- MRI lesions during attacks and follow-up of
elitis optica spectrum disorder without cortical patients with NMOSD in a real-world set-
lesions: A report of two cases. J Neuroimmu- ting. Mult Scler J. 2023;29(10):1240-1249.
nol. 2021;359:577693. doi:10.1016/j.jneuro- doi:10.1177/13524585231187120
im.2021.577693 [52] Shah SS, Morris P, Buciuc M, et al. Frequency
[41] Liu J, Xiao S, Yang F, et al. Symptomatic tri- of Asymptomatic Optic Nerve Enhancement in
geminal autonomic cephalalgias in neuro- a Large Retrospective Cohort of Patients With
myelitis optica spectrum disorders. Mult Scler Aquaporin-4+ NMOSD. Neurology. 2022;99(8).
Relat Disord. 2023;74:104722. doi:10.1016/j. doi:10.1212/WNL.0000000000200838
msard.2023.104722 [53] Camera V, Holm-Mercer L, Ali AAH, et al. Fre-
[42] Habek M, Andabaka M, Fanciulli A, et al. Su- quency of New Silent MRI Lesions in Myelin
domotor dysfunction in people with neuromy- Oligodendrocyte Glycoprotein Antibody Dis-
elitis optica spectrum disorders. Eur J Neurol. ease and Aquaporin-4 Antibody Neuromyelitis
2022;29(9):2772-2780. doi:10.1111/ene.15413 Optica Spectrum Disorder. JAMA Netw Open.
[43] TakaiY, Misu T, Nakashima |, et al. Two cases of 2021,4(12):€2137833. doi:10.1001/jamanet-

lumbosacral myeloradiculitis with anti-aquapo-

workopen.2021.37833

. .. ¥ EAAHNIKH
Archives of Clinical Neurology 32:6-2023, 27-37 NEYPOAOTIKH
=) ETAIPEIA



Awa Kepapiba, k.a

[54] Wingerchuk DM, Weinshenker BG. Neuromyelitis tis Optica Spectrum Disorder and MOG-Antibody
optica: clinical predictors of a relapsing course Disease With Imaging. Neurology. 2023;100(3).
and survival. Neurology. 2003,60(5):848-853. doi:10.1212/WNL.0000000000201465
doi:10.1212/01.wnl.0000049912.02954.2¢ [66] BarnettY, Sutton lJ, Ghadiri M, Masters L, Zivadi-

[55] Cabre P, Gonzalez-Quevedo A, Bonnan M, et nov R, Barnett MH. Conventional and Advanced
al. Relapsing neuromyelitis optica: long term Imaging in Neuromyelitis Optica. Am J Neurora-
history and clinical predictors of death. J Neurol diol. 2014;35(8):1458-1466. doi:10.3174/ajnr.
Neurosurg Psychiatry. 2009;80(10):1162-1164. A3592
doi:10.1136/jnnp.2007.143529 [67] Cacciaguerra L, Flanagan EP. Updates in NMOSD

[56] Mealy MA, Kessler RA, Rimler Z, et al. Mortal- and MOGAD Diagnosis and Treatment. Neu-
ity in neuromyelitis optica is strongly associated rol Clin. 2024;42(1):77-114. doi:10.1016/.
with African ancestry. Neurol Neuroimmunol ncl.2023.06.009
Neuroinflammation. 2018;5(4). doi:10.1212/ [68] Kim HJ, Paul F, Lana-Peixoto MA, et al. MRI
NXI.0000000000000468 characteristics of neuromyelitis optica spectrum

[57] Kitley J, Leite MI, Nakashima |, et al. Prognos- disorder. Neurology. 2015;84(11):1165-1173.
tic factors and disease course in aquaporin-4 doi:10.1212/WNL.0000000000001367
antibody-positive patients with neuromyelitis  [69] Jarius S, Wildemann B. The history of neuromyeli-
optica spectrum disorder from the United King- tis optica. J Neuroinflammation. 2013;10(1):797.
dom and Japan. Brain. 2012;135(6):1834-1849. doi:10.1186/1742-2094-10-8
doi:10.1093/brain/aws109 [70] Wingerchuk DM, Lennon VA, Pittock SJ, Luc-

[58] Carnero Contentti E, Lopez PA, Pettinicchi JP, chinetti CF, Weinshenker BG. Revised diag-
et al. Mortality of neuromyelitis optica spec- nostic criteria for neuromyelitis optica. Neurol-
trum disorder patients in an Argentinean ogy. 2006;66(10):1485-1489. doi:10.1212/01.
population: A study from the RelevarEM reg- wnl.0000216139.44259.74
istry. Mult Scler J - Exp Transl Clin. 2023;9(4).  [71] Marrodan M, Gait n M, Correale J. Spinal Cord
doi:10.1177/20552173231205444 Involvement in MS and Other Demyelinating Dis-

[59] DuQ, ShiZ, Chen H, et al. Mortality of neuromy- eases. Biomedicines. 2020;8(5):130. doi:10.3390/
elitis optica spectrum disorders in a Chinese pop- biomedicines8050130
ulation. Ann Clin Transl Neurol. 2021;8(7):1471-  [72] lorio R, Damato V, Mirabella M, et al. Distinc-
1479. doi:10.1002/acn3.51404 tive clinical and neuroimaging characteristics

[60] Waters PJ, Pittock SJ, Bennett JL, Jarius S, of longitudinally extensive transverse myelitis
Weinshenker BG, Wingerchuk DM. Evaluation associated with aquaporin-4 autoantibodies. J
of aquaporin 4 antibody assays. Clin Exp Neu- Neurol. 2013;260(9):2396-2402. doi:10.1007/
roimmunol. 2014;5(3):290-303. doi:10.1111/ s00415-013-6997-9
cen3.12107 [73] Zalewski NL, Morris PP, Weinshenker BG, et al.

[61] Prain K, Woodhall M, Vincent A, et al. AQP4 Ring-enhancing spinal cord lesions in neuromyeli-
Antibody Assay Sensitivity Comparison in the Era tis optica spectrum disorders. J Neurol Neurosurg
of the 2015 Diagnostic Criteria for NMOSD. Front Psychiatry. 2017;88(3):218-225. doi:10.1136/
Neurol. 2019;10. doi:10.3389/fneur.2019.01028 jnnp-2016-314738

[62] Watanabe M, Nakamura Y, Michalak Z, et al. Se-  [74] Yonezu T, Ito S, Mori M, et al. Bright spotty le-
rum GFAP and neurofilament light as biomarkers sions” on spinal magnetic resonance imaging
of disease activity and disability in NMOSD. Neu- differentiate neuromyelitis optica from multi-
rology. 2019;93(13):E1299-E1311. doi:10.1212/ ple sclerosis. Mult Scler J. 2014,20(3):331-337.
WNL.0000000000008160 doi:10.1177/1352458513495581

[63] Dinoto A, Sechi E, Flanagan EP, et al. Serum  [75] Rabasté S, Cobo-Calvo A, Nistiriuc-Muntean V,
and Cerebrospinal Fluid Biomarkers in Neu- et al. Diagnostic value of bright spotty lesions on
romyelitis Optica Spectrum Disorder and My- MRI after a first episode of acute myelopathy. J
elin Oligodendrocyte Glycoprotein Associated Neuroradiol. 2021;48(1):28-36. doi:10.1016/j.
Disease. Front Neurol. 2022;13. doi:10.3389/ neurad.2020.04.006
fneur.2022.866824 [76] Pekcevik Y, Mitchell CH, Mealy MA, et al. Dif-

[64] Tatekawa H, Sakamoto S, Hori M, et al. Imaging ferentiating neuromyelitis optica from other
Differences between Neuromyelitis Optica Spec- causes of longitudinally extensive trans-
trum Disorders and Multiple Sclerosis: A Multi- verse myelitis on spinal magnetic resonance
Institutional Study in Japan. Am J Neuroradiol. imaging. Mult Scler. 2016;22(3):302-311.
2018;39(7):1239-1247. doi:10.3174/ajnr.A5663 doi:10.1177/1352458515591069

[65] Cortese R, Prados Carrasco F, Tur C, et al. Differen-  [77] Clarke L, Arnett S, Lilley K, Liao J, Bhuta S, Broad-

tiating Multiple Sclerosis From AQP4-Neuromyeli-

ley SA. Magnetic resonance imaging in neuromy-

) EAMMHNIKH . o
NEYPOAOTIKH Archives of Clinical Neurology 32:6-2023, 27-37
=) ETAIPEIA



KAINIKA KAI NEYPOATEIKONIZTIKA XAPAKTHPIETIKA ALOENQN ME AIATAPAXH TOY OAZMATOX
THZ OMTIKHZ NEYPOMYEAITIAAL: BIBAIOTPA®IKH ANAZKOIMHZH

elitis optica spectrum disorder. Clin Exp Immunol.

doi:10.1177/1352458516678083

2021;206(3):251-265. doi:10.1111/cei.13630  [90] Tzanetakos D, Tzartos JS, Vakrakou AG, et
[78] Wingerchuk DM, Lennon VA, Lucchinetti CF, Pit- al. Cortical involvement and leptomeningeal
tock SJ, Weinshenker BG. The spectrum of neu- inflammation in myelin oligodendrocyte gly-
romyelitis optica. Lancet Neurol. 2007;6(9):805- coprotein antibody disease: A three-dimen-
815. doi:10.1016/51474-4422(07)70216-8 sional fluid-attenuated inversion recovery
[79] Paul S, Mondal GP, Bhattacharyya R, Ghosh KC, MRI study. Mult Scler J. 2022;28(5):718-729.
Bhat IA. Neuromyelitis optica spectrum disorders. doi:10.1177/13524585211034362
J Neurol Sci. 2021;420:117225. doi:10.1016/j.  [91] Tahara M, Oeda T, Okada K, et al. Safety and
jns.2020.117225 efficacy of rituximab in neuromyelitis optica spec-
[80] Clarke L, Arnett S, Lilley K, Liao J, Bhuta S, Broad- trum disorders (RIN-1 study): a multicentre, ran-
ley SA. Magnetic resonance imaging in neuromy- domised, double-blind, placebo-controlled trial.
elitis optica spectrum disorder. Clin Exp Immunol. Lancet Neurol. 2020;19(4):298-306. doi:10.1016/
2021;206(3):251-265. doi:10.1111/cei. 13630 S1474-4422(20)30066- 1
[81] Cacciaguerra L, Meani A, Mesaros S, et al. Brain  [92] Carnero Contentti E, Correale J. Neuromyelitis
and cord imaging features in neuromyelitis optica optica spectrum disorders: from pathophysiology
spectrum disorders. Ann Neurol. 2019;85(3):371- to therapeutic strategies. J Neuroinflammation.
384. doi:10.1002/ana.25411 2021;18(1):1-18. doi:10.1186/s12974-021-
[82] Nakamura M, Misu T, Fujihara K, et al. Occurrence 02249-1
of acute large and edematous callosal lesions in -~ [93] Kitley J, Elsone L, George J, et al. Methotrexate
neuromyelitis optica. Mult Scler J. 2009;15(6):695- is an alternative to azathioprine in neuromy-
700. doi:10.1177/1352458509103301 elitis optica spectrum disorders with aquapo-
[83] Dutra BG, da Rocha AJ, Nunes RH, Maia ACM. rin-4 antibodies. J Neurol Neurosurg Psychiatry.
Neuromyelitis Optica Spectrum Disorders: Spec- 2013;84(8):918-921. doi:10.1136/jnnp-2012-
trum of MR Imaging Findings and Their Differ- 304774
ential Diagnosis. RadioGraphics. 2018;38(1):169-  [94] Giovannelli J, Ciron J, Cohen M, et al. A meta-
193. doi:10.1148/rg.2018170141 analysis comparing first-line immunosuppressants
[84] Asgari N, Flanagan EP, Fujihara K, et al. Disrup- in neuromyelitis optica. Ann Clin Transl Neurol.
tion of the leptomeningeal blood barrier in 2021;8(10):2025-2037. doi: 10.1002/acn3.51451
neuromyelitis optica spectrum disorder. Neurol  [95] Nikoo Z, Badihian S, Shaygannejad V, Asgari N,
Neuroimmunol Neuroinflammation. 2017;4(4). Ashtari F. Comparison of the efficacy of aza-
doi:10.1212/NX1.0000000000000343 thioprine and rituximab in neuromyelitis optica
[85] FanY, ShanF, LinS, et al. Dynamic change in mag- spectrum disorder: a randomized clinical trial. J
netic resonance imaging of patients with neuro- Neurol. 2017;264(9):2003-2009. doi:10.1007/
myelitis optica. Int J Neurosci. 2016;126(5):448- s00415-017-8590-0
454. doi:10.3109/00207454.2015.1055356 [96] Kim SH, Jeong IH, Hyun JW, et al. Treatment
[86] long Y, Chen M, Zhang B, et al. Brain gadolinium outcomes with rituximab in 100 patients with
enhancement along the ventricular and lepto- neuromyelitis optica: Influence of FCGR3A
meningeal regions in patients with aquaporin-4 polymorphisms on the therapeutic response to
antibodies in cerebral spinal fluid. J Neuroimmu- rituximab. JAMA Neurol. 2015;72(9):989-995.
nol. 2014,269(1-2):62-67. doi:10.1016/j.jneu- doi:10.1001/jamaneurol.2015.1276
roim.2014.02.006 [97] TzartosJS, Tzanetakos D, Bakirtzis C, et al. New
[87] Absinta M, Cortese ICM, Vuolo L, et al. Lepto- prophylactic treatments for neuromyelitis optica
meningeal gadolinium enhancement across the spectrum disorder with aquaporin-4 antibodies:
spectrum of chronic neuroinflammatory diseases. a position paper of the Hellenic Neurological So-
Neurology. 2017,88(15):1439-1444. doi:10.1212/ ciety. Arch Clin Neurol. 2023;32(4):18-30.
WNL.0000000000003820
[88] Absinta M, Vuolo L, Rao A eﬁ al. Gadolin- Disclosures.
ium-based MRI characterization of lepto- _
meningeal inflammation in multiple sclerosis. JTand GT report unrestricted grant support from
Neurology. 2015:85(1):18-28. doi:10.1212/ Roche Hellas.
WNL.0000000000001587
[89] Zivadinov R, Ramasamy DP, Vaneckova M, et al.

Leptomeningeal contrast enhancement is associ-
ated with progression of cortical atrophy in MS:
A retrospective, pilot, observational longitudi-
nal study. Mult Scler. 2017,;23(10):1336-1345.

. .. ¥ EAAHNIKH
Archives of Clinical Neurology 32:6-2023, 27-37 NEYPOAOTIKH
=) ETAIPEIA



38 ANAXKOIMHZH REVIEW ARTICLE

NMOAAAMNAH ZKAHPYNZH: Ol WYXOAOTIKEZ AIAZTAXEIX
MIAZ XPONIAZ NOXOY ME ABEBAIH NMOPEIA

Avbn Auaodibou, lwdvva lepobdiakévou-Mnévou, lwdvvns Nnuatoubns

[ Mavernotnpiaxkn Yuxiatpikin KAvikn A.MM.6.

MNepiAnyn

H noAdanAn okAnpuvon (MX) anotedsl v nio ouxvn, Pn tpaupatikns artodoyias, eAsypovmdn véoo tou
KevipikoU NeupikoU Zuothuatos nou npokadei avannpia, pe tnv évapén tns va tonobeteital cuvhBws otnv
veapn evhndikn {wn. H aruodoyia tns gival autodvoon Kal pnopei va ennpedoel 6Aa t1a cuctnpatd, onws
Kal tnv wuxikh ogaipa. H npéodos ts vOoou, ol UNOTPONES, 10 €i60S Twv cUUNTWHATWY Kal N eEEAIEA Tous
otov xpdvo eival povadikd yia kdBe dtopo, pe anotéfeopa va pnv akofouBeital Jia ouyKekpipévn nopeia.
To Wuxikd KOOTOS pIas xpdvias vooou €ival oAU peydno yia ta dtopa nou vooouly, néco pdniov étav dev
urnopouv va npofnéwouv nms Ba eival n katdotaon s UYEias tous oUte tnv endpevn nuépd. H enidpaon
s vooou ato dropo anid kal otov nepiyupd tou eivarl peydnn, oxi pévo Adyw twv QUaOIKwy duckonihy Nou
avupetwnidel, anAd kal Adyw twv cuvaloBnpatkwy anokpioewvy tou. Etal, kupiws oto €dagos twv noAfa-
nAwv anwAeidv nou Piwvel (Uyeia, autovopia, KOIVWVIKES Oxéaels, epyacia, éAgyxos tns KaBnpuepivotntas
ktA), avakivouvtal noAAd apvnukd cuvaioBhpata. OAiyn, Buuds, evoxn, viponn, povadld eugavidovial
ouxvdé otous ndoxovies andé Mx, ennpedlovias apvnukd Us KABNPEPIVES TOUS OXETEIS Kal HpaoTNPIOTNTES, TNV
PUXOKOIVWVIKNA ToUs npocappoyn kai tefikd v noidtnta {whs tous. Eival anapaitnto ol Bepdnovies 1atpof
va €ival eVAPEPOI YIa aUTéS TS ouvaloBnpatikés anfayés, mote va s avayvwpidouv Kal va napanéunouy to
dtopo pe M og kdnolov €16IKG PUXIKNS UYEIas.

Né€eis eupetnpiou: noAdanAn okAnpuvon, PUxonoyIKEs ENIMTMOEIS, cuvaloBnuata

PSYCHOLOGICAL IMPACT OF MULITPLE SCLEROSIS

Anthi Amaslidou, loanna lerodiakonou-Benou, loannis Nimatoudis

3rd Psychiatric Department, Aristotle University of Thessaloniki

Summary

Multiple sclerosis (MS) consists the most common, non-traumatic, inflammatory disease of the Central
Neural System that results in disability, with onset in early adulthood. The etiology is autoimmune, and
the symptoms vary vastly, coming from every system, even the psychiatric sphere. Each person experiences
different disease course, relapses, symptoms, evolution of the symptoms in the timeline, so that there is not
a specific way MS progresses. The psychological burden of every chronic illness is enormous, let alone MS
is unpredictable. The impact of this disease to the person with MS (PwMS), as well as to the family, is very
important, not only because of the changes in the physical function, but also because of the psychological
ones. Thus, considering the variety of the losses a PwMS experiences (health, job, sociality, activities,
autonomy etc), many negative feelings emerge. Sorrow, anger, guilt, shame, loneliness are very common
feelings that appear in MS. Finally, these emotions intrude to the everyday life, affecting the persons
relationships, activities, psychosocial adaptation and of course the quality of life. It is very important that
neurologists be aware of these psychological changes, recognize them and refer the patient to a mental
health specialist.

Keywords: Multiple sclerosis, Psychological impact, Emotions
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H MoAnannn ZkAnpuovn (M.X.), h cUPPwva pe na-
Aidtepn oponoyia, kAhpuvon Katd Midkas, anotenef
uia dyvwotns aruofoyias veupoekpuiioukh vooo, pe
@AeypovmbEels xapaKtNpes Kal autodvoon apxn*2. H
vOO0S MEPIYPAPNKE yIa NPWTN Gopd and tov NatEpa
ns veuponoyias™ Jean Martin Charcot (1825-1893),
10 1868. O Charcot nepiéypaye v «1pIdda twv ou-
untwpdtwy s ZKM» (ducapBpia, vuotaypos, 1pduos)
Kal ava@épBnKE otn «oNUAavukn atovia s pvAapns»
Kal ToV «apyd OXNUATOoPS EVWOIMV» WS CUPNTMOUATA
s vooou. O Charcot eionyaye tov 6po «XkAhpuvon
katd MAdkas» yla va xapaktnpioel us eyKEQPANIKES
nAdkes nou npokadouvial and tn vooo Kai kKabws
htav naBodoyoavatdpos, NEpIEypaws AENTOPEPWS TS
dopikés alfayés nou cuvienolvtal otov eykéPpano?.

H M.XZ. anotenei tnv nio ocuxvh aitia yn tpaupa-
ukhs -pAgypovddous véoou tou Kevipiod Neupikou
Yuotnpatos (K.N.X.) kupiws o€ veapoUs Kal JEoous
evhnikes 20- 50 €1V NayKoopiws. TUPPwVA HE Ta
otoixeia tou 2020 n vooos agopd 2.800.000 nd-
OXOVTES Naykoouiws, eva otnv EANGda unonoyiletal
6u avépxovtal otous 15.000. H M.Z. anotedsi vooo
ekpuAioukh pe autodvoon apxn. KaBms n ekpudion
unopei va enioupPei oe onolodnnote onpeio tou KN n
oupntwpatodoyia Gev eival ouykekpiuyévn, anAd eCap-
tétal kaBe popd and 1o onyeio tns PAGRNs. O vwuadios
HUENGs, Ta oNuKka velpa, 1o eykepanikd otélexos, n
napeykepanida kar 1o oupoyevvnukd cuotnpa NANT-
TOVTal OUXVE Kal CUVENWS, N KAIVIKA €IKOVA UNOPE( va
nepidapPavel ekdniwaoels and 6Aa ta cucthyata 43,
ONws Kal YUxIatpIkEs EKONADOEIS,

O1 yuxonoyikés Siaotaoels 1ns enidpaons s
MY otous NAOXOVIEs, anoppéouv Katd éva peydno
pépos and us Quolkés duokonies, ta eNfeippata Kal
tnv niBavh avannpia nou gykataneiner n voéoos, anid
éva aképa peyanUtepo uépos oPeinetal ous EUUEDES
ENIMTWOEIS AUTWV OTO ATopo, ONws yid napddeiyua
n anwnela twv nponyoUpevwy pdAwy, Nh s avetap-
noias. Oualkd, 1o ib1o To yeyovds s Unapéns pias
xpovias véoou, kal yaniota Pe v XapaktnpIotKA
aPBePaidtnta yia TNy Nopeia tns Nou cuvendayetal n
voonon and M, ennpeddel os noikifo Babuoé v yu-
xonoyia tou atépou®.

O1 yuxonoyikés enidpdaoels tns vooou anotenolv
éva nodudidotato Bépa, kal Ppiokovtal og pia du-
vapikh aAdnAenidpaon pe 10 CWPATKE Kal Puxiké
oupntpata, anid kal petal tous, dnuioupymvIas
ouxvé évav gauno kukAo. Etol, 1a CwpaTtKE oupnto-
pata euBuvovtal yia us YuxonoyIkEs eNIMIWaoEls tns Mx
annd kai to avénodo, pooov 0 POA0S TOU OTPES aTNV
nopeia ts véoou eival kaBonikd avayvwpIopEvos’.
Akoépa, n yuxiatplkh cupgntwpatodoyia enmBapuvel
v yuxofoyia tou atépou anAd kal 1o avtiBeto, evid
ol 61Gpopes ouvalobnuatkés avudpdoels diannéko-
vtal kal afinAoouvtnpouvtal Ye TPdMNo PN YPappiko.
Mapakdtw Ba yivel pla andéneipa va nepiypapouy
ol ouvnBéotepes Yuxonoyikés avudpdaoels kal ouval-

Apxeia Kivikns Neuporoyias 32:6-2023, 38-43

oBApata e ta onoia épxovial ouxvd avtupétwnol ol
avBpwnol nou vooouv and M.

Katapxhv, npiv aképa t€bei n didyvwon, noAdd
datopa pe NI avaeépouv dyxos, katabAinukd ou-
pntopata, apefaidtnta kar avnouxia un gnopwvias
va €ENYACOUV TNV NPOEAEUON TWV CUPNTWHAETWY Kal
ouxv@ avnouxwvias 6u anotedouv évdeign yuxiatpl-
Khs aoBévelas, Ta onoia cUPNIMPATa ouxvda enidel-
vvovtal oto Npwto didotnua petd v Sidyvwons.
Aldpopor Adyor cuvieAoUv o€ autd, kabBws noikina
apvnukd ouvaioBnpata katakAudouy to dropo: Baiyn,
aioBnpa anwneias, popos, apefaidtnta®, aBonbnaia,
ouvtpIRA, 06k, aioBnua eykatansiyns, anopdvwons-
povagids °.

Or1 avanapactdoels Nou €xel 10 ATOPOo O OXEON HE
10 U €ival n MZ Kal u onpaivel va vooeis, kaBopilouv
o€ peydno Babud kal noAdés and tus cuvaioBnuau-
Kés tou avudpdoels. Etal, n ouxvh cuoxéuon tns M
ue aoBeveis kaBnAwpévous og avannpikd Kapotadki
nupobotei, apxiké touAdxiotov, évioves cuvaloBnpa-
UKES anavinaoels, onote 1o Gtopo Pnopei va alobavetal
OUVIETPIPHEéVO' |

To i610 10 yeyovos tns aoBéveias, ndoo pdannov pias
xpdvias vdooU, avakivel oto dtouo aloBhpata Baiyns
kalr anwAelas’?. H aioBnon ts dedopévns uyeias kal
s aopdnelas Nou NPokUNtel and autiv, KAatappEel,
aQnvovTas 1o atopo e pia Babid aicBnon anweias,
ge kUpla autns ts uyeias. Onws kdBe anwnela, €tol
Kal auth ouvodeuetal and kénolo didotnua Bpnvou
kal Bniyns. H BAiyn ocuvdéctal enions pe ailobhuata
anwneias s eAnibas, twv oveipwy kal Npoypapuat-
opoU tou péNnovtos', Tou eéyxou NAvw oTo oWua,
NS akePAIOTNTAS Kal KUpiws tns tautdtntas'. Mépa
Ouws and v eaviaciwtkh anwAela, NPAyUaTIKES
anwneles enicupPfaivouv: n andAela tns autovoias,
s €pyaocias, Twv 6PAcTNPIOTATWY, TWV KOIVWVIKWDV
ox¢oswv Kal poAwv. Tenikd, autés ol anwneles ou-
vieoUv otnv nepaitépw anwsia s aioBnons s
OUVOXNS TOU atdPOoU Kal tns tautdtntas .

‘Evas aképa onpavukds napdyovias ival n aion-
on tou gléyxou. Tuxvd ol acBeveis pe ML aioBévo-
vial nws Oev €xouv NAgov tov éleyxo otnv Oiaxeipion
s Uyeias tous, Ndoo pdainov tns {wh tous, Kabws
agevos n acBéveia eival anpéBAentn otnv nopeia s
Kal aETEPOU N KATAOTAOoN NS UYEIas Tous ouxva Tous
kaBiotd e€aptpevous and tpitous' e,

O1 aoBeveis ye MY, 6Nws ava@épbnke Napanavw
eppavidouv NANBWEA CUPNTWHATWY NMOU TOUS MNEePI-
opilouv otnv KABNPEPIVOTNTA TOUS Kal Tous wlolv
va AdPBouv BonBela oe TopEis Mou MPONYOUUEVWS
Atav autdpkels kal autoegunnpetolviav. Etol, ouxvd,
10 PéAN s olkoyévelas, kadouvtal va avandBouv
Kalvouplous péAous Kal O APKETES NEPINTWOEIS va
UNOKATaoTNooUV T0 PON0 Tou NAOXOVTd, YE aMnoTé-
Aeopa N autoeKtipnon tou aoBevh va PEIDVETal, Ol
oToX0l, 1a ox€01a yia 10 péAnov, akdun Kal oI apxEs
nAavw ous onoies otpIle tn {wh ToU ws TPA, VA UETa-
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BaAdovtal avaykaotkd. Tuvenms, n anwieia eAéyxou
kal ave€aptnaoias- eNApKeIas eNNPeAdEl NEPAITEPW
apvNuKa v yuxonoyia tou atdpou, dnuioupymvias
aloBhpata, PelwPévns autoektiynons'’, avagiétntas,
aniAd kal evoxns'?, u yivovial Bdpos oe 1pita dtopa'®.
YInv avUPETOnIon twv napandvw duokoidyv, onpa-
vikd péio naifouv ol kovwvikoi Secpol, N ouvoxh
NS OIKOYEVEIas Kal ol cUunnoyol othpiEns acbeviv
ue ZKM, evdd napdninia, o idlos o aoBevihs npénel
va Npooappootel ota véa dedopéva kal va pdber va
autodiaxelpicetal tnv acBéveia's.

O BQupobs anotenei éva akdua duvatd cuvaioBnpa
nou ouxvd katakAUdel ta dtopa pe ML, avanoyiléuevol
us noAdanAés anwneles nou ugiotavtal, anid kai
v adikia nou nepiBaniel to yeyovéds tns vdonons
and pia xpoévia vooo'. O Bupds ouxvd ansubuvetal
o€ Tpitous, ol onoiol dev avudapBdavovtar h kar dev
beixvouv euaioBnoia yia us eNINWOEIs s MY otov
acBevn, otov eautd nou Sev diaxelpiletal owaotd v
Katdotaon n us unotponés, anid Kupiws apopd ouy-
XUon yla 1o yeyovos Ot n vooos neplopicel us kabn-
HEPIVES HPaaTNPIGTNTES TOU ATdpOU'e,

EninAéov, aioBhpata pova&ids kal eykatafsiyns
avaduovtal ouxva and v ouyph kiéAas s didyvw-
ons, 6nou 1o Atopo alocBAveTal NWSs PEVEI UETEWPO
Pelyovtas anod 1o YPAPEio Tou YIatpoU, Xwpis owaoth
evnpépwaon kail kaBobnynaon yia tnv véoo npakukd Kal
ouvaioBnuaukd'. Mpolodoas ths acBéveias, kal 600
au&dvetal n guoikh duckonia tou atdpou, ta alobhpa-
10 QUTd ouxva yIyavidvovial KaBws to topo Ynopsf
va anokneietal otadlakd and cuppetoxh o dpaotn-
PIOTNTES ONWS N €pyacia, ol KOIVWVIKES ekdNAMUEIS,
onop-hobby, oI cuvavaotpo@és pe alda dtopa, ta
wavia, ol doudeies tou oniuou k.a." . Akéun, nonu
ouxvh gival n aioBnon ts unapélakhs pova&ids nou
Biwvouv ta dtopa pe ME, aAAd ouciaotkd o peya-
Autepos noévos npokaneital and tnv dianpoownikn
anopévwon?®. duaoikd, eninpdobeto enifapuvukd
p6no naiel 1o otiypa nou Pickvouy ta dropa pe M
Kal o anokAeiouds Tous Nou npokuntel and auto,
€ite autds ogeinetal otous dnnous gite oto 1o 10
dtopo, 1o onoio enBUpEl va KpUYEI T0 yeyovos s
acBéveids tou?".

‘Evas akopa napdyovtas nou ennpeddel apvntikd tnv
autosikéva tou aoBevn €ival 1o aioBnpua viponns??
nou avantoogtdl OE OXEON WE T CUPNTWUATA Tou,
gite autd eival KIvnuka kal dueca opatd anod ous
yUpw?3, €ite oxetiCovial PE T0 OUPOYEVWNTIKO oUoTN-
pa?t (6nws n anweia oupwv), €ite ennpeddouv v
AeItoupyIKOTNTE ToU pe TPAMNo nou yivetal ppavis and
TOUS TPiTous 6nws pia kanola afdayh otov tpéno nou
ektenei kaBnpepivés dpaotnpidtntes (yia Napadelypa
n €viovn KONwaon Pnopei va ennPeacel v IKavotntd
10U OtV €pyaaia tou) 2.

H aBefaidtnta yia tnv nopeia s vOooU cuxvd
dnuioupyei évtovn avnouxia yia 10 pénnov'e25 27,
To dtopo aduvarei va kavel ox€dia yia 1o pénnoy,

avnouxei yia to nws Ba eCeNixBel n vooos, yia to Note
Kal nws Ba gival n endpevn unotponn, yia 1 av Ba
peivel kanolo éAdsiypa h Ba unoxwpnoesl NANPwWS
ktA. ‘Etol, aAfa aicBnpata nou avantiooovial katd
v didpkela s vdoou, 6nws gataidétnta kai anai-
o1060€ia® 28, kupiws KaBws n vOoos €ival apKetd
anpdPnentn, ennpeddouv apvnTKA TNV NPOCAPHOoYN
TOU atdpoU, Kal cuvdéovtal ouvhBws pe katdBaiyn.
Yuxvd, npoonaBwvias 10 4Topo va KAatavohaoel Ty
@uon s aoBéveias kai tov Adyo nou voonae, Pnopei
va kupleuBei and aiobnpata upwpias®®3' kal aneAni-
gias?’323 nou pe tnv oelpd tous eunodidouv 1o dtopo
va AdRel PonBeia kal va npoocappootei kadutepa .

Qs anotédeopa 6AwY WV NAPANAvw PMNopei va
gival n ePeAvion Yuxiatpikwv ekKONAMOEWY YE OU-
XvOtepWV TNV KataBiiyn 71227 kal 1o Ayxos.

H nio ouxvh ekdndwon eival n katdd®dign n
onoia epgavicetal oo 50-60% twv aoBevwv3. Ol
acBeveis autol napouaidlouv kdnoia ouypn otn {wh
tous: kataBninukn &iaBson, énneiyn evdiapépPovios
Kal euxapiotnons and us ocuvhBeis 6pactnPIOTNTES,
npoPnnuata Unvou, yuxokivnukh eniBpaduvon, ol
atapaxgs AnYns 1poens, apvntkn gikdvVa ToU Q-
00, aioBnpa evoxns, eAATIWON CUYKEVTPWONS N Kal
autoktovikd 16eaopd. Mapdna autd, nio ocuxvd ival
10 CUPNTWOPATA KOMWOoNS, PEiwons evoIapépovos,
duokodias otnv cuykévipwon. Ekupdtar éu 1o éva
étapto v aoBevayv Ba euPaviosl aUTOKTOVIKOTN-
1a3%, ev n niBavétnta oNokAnpwpévns anodneipas
autoktovias ival 1,5-2,33%3popés peyanutepn and
6,u otov yevikd nAnBuopd. Ektds and ta napandvw
gival nonu ouxvh n aotdBeia Tou cuvaloBNUaTos Kal
n atovia.

To ayxos ival n 6eUtepn ouxvOTEPN PUXIATPIKA
ekdbnAwon otous aoBeveis pe M.X., ye eninolacud
nepinou 35%, ev ev yével ol ayxwoels diatapaxés Oe-
wpouvtal NnoAy cuxvés. O Mo CUXVE aveUPIOKOPEVES
KOTaotdoels €ival n yeviKeuPévn ayx@dns diatapaxh
(18,6%), n diatapaxh navikou (10%) kabws Kal n
16eoyuxavaykaoukh diatapaxn (8,6%)%637.

Zulhtnon

Onws yivetar avuAnntod, ol yuxonoyikés enidpa-
oels ins X ota dtopa nou vooouv gival noikines
Kal puaikd epgavifovial oe dAfote dAfo Babuod kal
annote dnno xpovo otov kaBéva. O1 napayovies nou
Ba obnynoouv otnv epeavion tous eival noAnoi Kal
diapopeukoi yia kéBe dtopo, aAnd ofyoupa onPavikoé
pono naifouv N PUOIKN Katdotaon 10U atduou, N
wuxodoyikh katdotaon, n Agitoupyikdtnta, n niavn
avannpia, n nAikia, T eUAO, N KOIVWVIKA UNOCTAPIEN,
N owOoTtN EVNPEPWON K.4. LUXVA, N NPOCAPUOYh Tou
QtopoU oTNV VOO0 Kal n noldtnta {whs Tou eGaptavial
ané us napanavw avudpdoeis alfd kai us diapop-
Pwvouv aunokukiikd, e péno duvapikoé.

O avtktunos autv twv avudpdoewy eival ouxvd
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EUgavns o nolkinous topeis. Mépa and tnv enipa-
puvon tns cuvoAIKAS UyEias Tou aoBevh, CWPATIKAS
Kal Yuxikhs, ennpedadovial apvnukd ol OXECEIS E TOUS
yUpw'>16:2631 “E10l, O KOIVWVIKES ENAPES Kal dpaotn-
p1étntes ouxvé neplopifovial Adyw Tou oTyatos,
NS PEIWPEVNS QUTOEKTIUNONS TOU  AaTtOPOU NouU Tov
KAVEI MO E0WOTPEPN, TNS VIPONHS nou alioBdvetal
yla tnv avannpia nou tuxév éxel aAfd kal tou Bupou
nou aioBdvetail kal aneuBuvel Npos tpitous. Tenikd,
n aioBnon povaids nou Bickvouyv ta dropa pe M
au&dvetal kai ta ouvaioBhpata Bniyns kal aneAnicias
Sloykwvovtal, JE NEPAITEPW NEPIOPICUS TNS KOIVWVI-
KOTNTAS TOUsS.

Or1 affayés otnv A€ITOUPYIKOTNTA TwV aoBevdv
pe MZ, n anwAeia s autovopias® anld kal ol vées
anaithoels oo ava@opd otnv diaxgipion tns kabn-
pepivétntas, otnv napakodouBnon kal Bepaneia s
vOOOU, OTOV OIKOVOUIKG Npoypappatopo, avaykdlouv
NV OIKOYEVEIQ va avaBewpnoel Tous NponyoUpEvouUs,
naylwpévous pénous®. Etal, eva yia napddeypa pia
yuvaika éxel ouvnBioel va gpovtilel n idia ta péan
NS OIKOYEVEIAS TS, Tpa Ba npénel ol bounegies Tou
oniuou va polpactolv kal kanoios dndos va avandpel
Tov P40 ts. AvtioToixa, 6tav enépxetal anweia s
gpyaaias, o pdNos NoU UNOPEi va €xel 0 NATEPASs ws TO
ATOPO TO OMOIo NAPEXEI OIKOVOUIKG OTNV OIKOYEVEIQ,
Ba npénel va kaAueBei anod kdnolo dNdo pénos. Xuxvd
kal ta naidig avadapBavouv vées appodIdTNTEs, Kal
kafouvtal va egnnakolv Nepiocotepo ous Sladikaaies
nou agopouv Ty dIathpnon Tou VOIKOKUPIOU Kal Ty
ppovtiba twv pelmy s olkoyévelas. O anAayés otous
pOAoUS TNS OIKOYEVEIQS, PMOPET va avakivhoouv aliobn-
pata avagiétntas, viponns, BAiyns kal anaiciodotias
oToUs ndoxovtes, KaBws PAEnouv nws dev pnopouv
VO NapéXouV NMNEoV OTNV OIKOYEVEIG TOUS NPAKTKJ,
0IKOVOUIKG, yuxondoyikd, doa Kal npiv.

O1 oxéogls Y€oa otnv olkoyévela petaBanfovial
enions o€ noAU peyano Pabud, kaBws ouxvd ta pénn
s Ba npénel va Bpouv vées Icopponies®. H yuxo-
doyikh enifdpuvon twv PpovUCoTwY, 0 Bupds nou
avaduetal ané 6Aous anévavu otnv acBévela Kar us
annayés nou auth eNIPEPEI, TO AYVWOTO NOU €XOUV Va
avupetwnioouv andd kal n petafonh otny YuxonoyikA
Katdotaon kai 1aBeoipdtnta tou acBevn, Agltoupyouy
b1aPpwukd yia tnv oIKoyEvela.

KaBws 1o dtopo BAgnel nws 6t n kaBnuepivotntd
Tou eCaptdtal and 1o nws Ba eival ta cupntbuatd tou
v dedopévn nuépa, aioBdvetal 6u otnv oucia Oev
unopei va npoypaypaticel tinota nAéov otnv (wh tou.
Auth n aioBnon tns éAneipns enéyxou 600 avapopd
NV Nopeia s uyeias, s kaBnpepivétntas anid Kal
s i61as s {wns twv nacxéviwy, odnyei oe anaiol-
obo€ia, anwneia s eAnidas, adAd kai ns Ikavotn-
1as yia autodiaxeipion, e NEPAITEPW CUVENEIES OTNV
WUXIKA TOUS Uyeia kal otnv oxéon pe 1o nepiBaniov?!.
‘Exel pavei nws 600 NePIcoOTEPO 10 ATOPO ENIPEVE] VA
diatnpei v Ikavétnta va diaxelpietar tnv kKaBnpepl-
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vOTNTA Tou, 100 kanUtepn eival n noidtnta wns tou,
1600 N PUOIKA OO0 KAl N YUXIKA.

Ané ta napandvw avadeikvUetal N apvnuKh
enintwon nou éxel n MX oto Gtopo Kal otV OIKO-
YEVEIG TOU, PE NPOEKTAOEIS OXI HOVO OTNV KOIVWVIKN
Kal enayyenpatkn tou {wh anid kar oty NepaItépw
enibeivwon s uyeias tou. Etal, Kpivetal avaykaio ol
Bepdnovtes 1atpoi va eival euaicBntonoinpévol yia
autd ta ¢nTthata Kal va pnopouv va ta avayvwpifouv
o€ évav npwto Babud, wote va kateubBuvouv tous
aoBeveis yia nepatépw a&londynon and tous 181IKoUs
WUXIKNs uyeias. Tenikos otdxos Ba npénel va eival n
wuxoAoyikn unoothpl&n twv atdpwy Pe My, anid kal
TWV OUYYEVDV TOUS, WOTE va PelwBei n yuxonoyikn
eniBapuvon and tnv vooo, va eniteuxBei kanutepn
NPOCAPUOYH OTNV CUVEXWS petaBaniduevn kaBnpe-
pivétnta kai va BeAtwbei n noidtntas {whs tous3!42,
®uoikd, dev Ba npénel va napayvwpiletal n avaykn
yia odokANpwévn epovtida twv NAoXOVIwy PEcw OXI
H6vo NANPOUS ITPIKAS Kal Puxonoyikhs unocthpigns,
andd Kal npoypaupdtwy evnpépwaons yia v vooo,
KOIVWVIKAS €vtagns, Nnpoofaciudntas, OIKOVOUIKMY
Kal UKWV NAPOXWVY Kal JEiwons Tou otiyhatos.
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ENAIA®EPON TMEPIZTATIKO

CASE REPORT

2YNAPOMO ANHZYXQN AKPQN E AX©ENH
ME ENAOETKE®AAIKH AIMOPPATIA:

NMAPOYZIAZH MEPIZTATIKOY

ecpyios Euotabiou, Kwvatavtivos Ntaoornoudos, Aiuidios kaviids, ©ed6wpos ABpauidns

Neuporoyiki Kavikn, TNA «Kopyiadéveio - Mnevdkeio», EAdnvikds EpuBpos Xtaupds

MNepiAnyn

To oUvbpopo avhouxwy akpwv anotesl pia aioBnukokivnukh diatapaxn tns onoias n aruonoyia dev éxel
dieukpiviotel NANpws. Mia oxeukd ondvia aitia autol tou cuvopduoU €ival To eykeanikd eNeIc6dIo nou
npooPdnnel kupiws unoenolwdels dopés. ESW napouaidletal n nepintwon evos aoBevous, Mou eUPAvIOE T0
ouvdpopo petd and apeotepdnieupn evboeykePanikh algoppayia.

Né€eis eupetnpiou: alyoppayikd AEE, Banapos, ouvopopo avhAcuxwy AKpwv

RESTLESS LEGS SYNDROME IN A PATIENT
WITH INTRACEREBRAL HEMORRHAGE: A CASE REPORT

Georgios Efstathiou, Konstantinos Ntasopoulos, Aimilios Gkantzios, Theodoros Avramidis

Neurology Department, Red Cross Hospital “Korgialeneio - Benakeio”, Athens

Summary

Restless legs syndrome is a sensorimotor disorder with unclear etiology. Rarely the syndrome may be
caused by a stroke affecting subcortical structures. Here we present the case of a patient who developed

the syndrome after bilateral thalamic hemorrhage.

Keywords: intracerebral hemorrhage, thalamus, restless legs syndrome

Mapouciaon nepiotatikou

To clvdpopo avhcuxwv Akpwv gival pia oxi Kal
1000 ouxvn eninAoKA Tou ayyelakoU eykepanikou
eneicodiou. Xtnv naboyéveon tou cuvdpoduouU Qai-
vetal 6u o Bdnapos nailel kevipikd pdAo xwpis OPws
LEXPI ouypns va éxouv dieukpiviotel NnANpws ol epnie-
KOpeves SoUEs Kal VEUPWVIKA KukAwpata. Edd na-
pouaidletal pia nepintwon aoBevous nou eupavice
oUvopoPo avnouxwy AKpwv PETd and evooeyKEPa-
Ak aipoppayia apiotepol Badduou Kal Pe 1I0TopIkd
algoppayias tou 6e€lou Banduou npo €tous.

Avbpas 63 etiv diekopioBn oto TEM Adyw aipvi-
dias eppavions éviovns kepananyias. And 1o atoikd
TOU QVapvNOUKO avagEéPovial aptnpiakn uneptaon
nAnupen®s puBbpIfdpevn Kal voonieia otnv KAIVIKA
Has npo €tous Noyw evbosykepanikns aipoppayias
6e€l0U Banduou pe unonsiyuatkh apioteph NPING-

peon (o aoBevns Ntav NEPINATNTIKSS e T xphon Pa-
ktnpias). And tnv KAIVIKA €E£Ta0N NPOEKUYE QUXEVIKN
duokapyia pe onpeio Barre 6e§loU dvw dkpou Kal
abidpopo nefpauaio avtakiaoukd Oe€id kabws kal
onacukh aploteph npindpeon 4/5 (unoAgiypatkn).
H atovikh eykepanou twv enelyéviwy avédelte evoo-
eykePANIKN alpgoppayia apiotepol Banduou pe ené-
ktaon ownv tpitn koidia. H CTA 6ev avédeie kdnolo
aveUpuopd. Ano tov epyactnplakd €Agyxo (Yevikn
aipatos, nAnpns Bloxnpikés éReyxos, Bupeoeldikds
Kal avooofoyikds €ieyxos) dev SianiothBnke kAnolo
naBonoyiké eUpnpa nAnv Anlas duoAimbaipias. H
aipgoppayia anodobnke otnv appuBuiotn aptnpia-
kh nieon. Tis endpeves npépes tns voondeias Tou o
aoBevihs eppaviCe katd NepIGOOUS KIVATEIS TwV KATW
AKpwV PE eppaves 1o aioBnpa s duopopias. Avé-
Qepe OU viwBe Tnv avaykn va Kivei ta nédia tou yia
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LYNAPOMO ANHZYXQN AKPQN XE ALOENH ME ENAOETKEOQAAIKH AIMOPPATIA: TTAPOYZIAZH MEPIETATIKOY

Eikéva 1. Evboeykepanikn aipoppayia de€iou Bana-
pou (n nptn alyoppayia)

va avakougioel éva duodpeato aioBnpa tdoews nou
€viwBe oTa NEPIPEPIKA TOUS TUAPATA Kal TO 0Onoio
UNOXWPOUCE PEPIKDS PE TNV Kivnon twv dakpwv. Ol
KIVAOEIS auTes eppavifoviav kupiws otnv Unua Bon
KQl ATAV MIO OUXVES TS ANOYEUPATVES-VUXTEPIVES (DPES
Kal npokafoUoav otov acBevh atnvia kabws duoko-
Aeuav v évapén tou Unvou. O acBevns dev eppdvi-
Ce kAIvIkN eikbva noAuveupondBeias Kal enions Oev
napatnphBnkav akoUasIES KIVAOEIS TV AKPwV Katd
TOV VUKTEPIVO Unvo. Me Bdon tnv kAIVIKA Ikéva Kal
10 Qualonoyiké epyaoctnplakd éneyxo €Onke n d1d-
yvon tou cuvdpopouU avhouxwy GKpwy Cuvensia
eykepanikou eneicodiou. O aoBevhs €ONKe oe aywyn
e kAovalendaun (0,5mg to pyeonpépi kai 0,5mg npiv
10 VUKTEPIVO UNvo) Pe onpavukn BeAtiwon tns ouxvo-
TNTAs Kal NS €VIAoNs TWV CUPNTWHATWY.

Zulhtnon

To olvbpopo avhouxwy Akpwv gival pia KIVNTUKA
biatapaxn katd tnv onoia ol aoBeveis vimBouv tnv
€VIOVN avAyKn va KIVOUV CUVEX®S ta aKpa Ttous yia
va avakougioouv s ducaioBnaies nou epgavidouv
o€ autd. Autd to buadpeoto aicBnua apopd Kupiws
10 KATw AKPA KAl UNOXWPEl PEPIKMS h NANPWS UE
v Kivnon twv dkpwv. O1 KIVACEIS QUTES TEivouv va
epgavidovtal étav 1o dtopo Ppioketal katakekipé-
vo kal eppaviCouv pia kipkadia diakUpavon kabws
€ival Mo €VIOVES TS VUXTIEPIVES (DPES NPIV TNV KATA-
kAion epnodifovtas noAfés @opés tnv évapén tou
Unvou. Xe nocootd 80% pdniota cuvdudlovial Kal
UE akoUoles NePIODIKES KIVATEIS Twv GKPWY KATd Tov
unvo (periodic limb movement disorder). H cuxvétnta
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Eikéva 2. Evboeykepanikh alpgoppayia apiotepou
Banduou (uetd and auth tn BAGRN o acBevins eupd-
VIOE TN oupntwpatonoyia Tou cuvOPOLIoU aVACUXWY
AKpwv)

Tou ouvdpdpou unonoyiletal oto 3,9-15% tou yevi-
koU nAnBucopou, epeaviletal ye dinAdoia cuxvotnta
ous yuvaikes kal n enintwon tou au§avetal Ye tnv
au€non s nAikias. To cUvdpopo pnopei va eivai
eite 1610nabés gite deuteponabés cuveneia xapunAy
upwv o1dnpou, ota nAaiola eykupoolvns, VEPPIKNS
avendpkelas Kal getd and AEE. Tia tnv naboyéveon
T0U ouvOPOPIOU €xouv evoxomnoinBei diatapaxés ous
VIONAMIVEPYIKES 0O0US Tou eykeaniou. Ltn Bepaneia
TO0U OUVOPOUOU XPNOIOMNOIoUVTal Ol AYWVIOTES VIO-
napivns, n Agfoviéna kai ol Bevodialenives'.

H epgpdavion ouvbpdpou avnouxwy akpwy PETd
and AEE eival pia oxeukd acuvhBns eninfokn? pe
™ ouxvoTNTa NS va avagépetal oto 3,3-12,4% twv
aoBeviv pe AEE3* 1600 otnv ofgia @aon tou AEE
000 Kal apKeToUs phves petd. YuvnBws ol BAGRes nou
npokadouv to ouvdpopo evtonidovial unoPAoIwdms
Kal apopouv ta Baacikd yayynia, T yépupa, Tov Npo-
PAKN Kal Tov aKTvwtd otépavo’ Pe 1o oupntouata va
ep@avifovtal eite e1epdNNeUpa eite aupotepdnieupa
avanoyws s evionions s BAGRNs?. H ppdvion
TOoU ouVOpOPOoU et and Banauikd EUePaKTo eival
apKeTd ondvia Pe eNAXIOTES NEPINTWOEIS VA EXOUV
NeEPIYPAPES 6.

Mapd to 6u dev éxouv dlEUKPIVIOTEl NANPWS Ta VEU-
pwvIKd KUKAPata nou egniékovial otnv naboyéveon
ToU ouvdpoépou, o Banapos gaivetal 6u dladpapatiCel
onpavuké poédo. H kpatouoa avinnygn ival 6t 1o
oUvdpopo avhouxwv akpwv givarl pia npwtonabws
aioBnuknh Siatapaxn pe SeUTEPEUOV KIVNTIKG OTOIXEIO.

‘Exel bianiowBei éu o Banapos acBevav pe RLS na-

pouoidlel pelwpévo petaponiopd oto €0w TWhPa Tou,




lecpylos EuctaBiou, Kwvotavtivos Ntaodnoudos, Aipidios kavt(iés, ©e6dwpos ARpapidns

n Aeitoupyia tou onoiou diapeconafeital ané vio-
NOUIVEPYIKES NPOCAYWYES fves kKaBws kal &U UNAPXEI
Siatapaxn twv veupodiafifactv nou eunniékovral
oto evboyevés ouotnpa oniogldbv’. Autd eikdletarl 6u
obnyei og pia naBonoyikn avtinnyn s aioBnons tou
névou’® Kal Katé CUVENEID OUS CUVEXENS KIVATEIS TwV
akpwv. Akopn éxel dlaniotwBei peiwpévn ouvbeaIPO-
nta tou Bafdpou autdv twv acBevdv pe tn de§id
napainnokduneia €nika, 1o 6e€16 Npoopnvoeldes A6-
Blo, n 6616 npokevipikh €RAIka Kal Ts yAwoooeldels
énikes appotepodnieupa’. To evbiapépov otn BIkN
has nepintwon eival 6u 10 oUvOPOPOo EPPAVIOTNKE
otwnv o€ela pdon tou AEE evdd dpws gixe nponynBei
BAaPn kai tou étepou Bandpou.
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> XUvédbpLa - Huepideg - 2upndola
- Entotnpovikég ekbnAwoelg

2023-2024

o

< 23-26 NogpBpiou 2023: 110 MaveAdnvio Tuvédpio Ayyelakwv Eykepanikwv Nocwv,
©ecoaniovikn

< 14-17 AekepPpiou 2023: 100 MNaveddnvio Tuvédpio EAAnvikns Akadnpias
Neupoavooonoyias, ©ecoafovikn

< 28-30 Maprtiou 2024: 150 MaveAAnvio Zuvédpio EAANnvikns Etaipeias Kepadadyias,
ABnva

% 15-17 Mdiou 2024: 10th European Stroke Organization Conference, Basel,
Switzerland

< 30 Mdiou-2 louviou 2024: 350 MNMaveAAdnvio Zuvédpio Neuponoyias, P66os
% 29 louviou - 2 loudiou 2024: 10th EAN Congress 2024, Elsinki

% 21-24 NoepBpiou 2024: 120 MaveAdnvio Luvédpio Ayyelakwv Eykepanikdv Néowv
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Apxeia KAivikne
NeupoAoyiac

MNa Adyous evnuépwaons apxeiou, napakanoUpe cupnANPWOTE Td OTOIXEia
afdfinfoypa@ias cas kai oteifte 1o anékoppa pe fax oto: 210 7247556
N anooteifete ta otoixeia oto e-mail: info@jneurology.gr

ONOMATENQNYMO:

TONOZ ANMOXZTOAHL:
O AIEYOYNZH OIKIAL:

T.Ke s TTEPIOXH ..ottt sesssess s st

O AIEYOYNZH IATPEIOY:

L TTEPIOXH ..o
THA e FAX ettt

KINHTO ! st

o Edv emBupeite va AauBdvete 1o nepiodikod «Apxeia Knivikns Neuporoyias»
Kal o€ NAKTpoVIKN €K6OON CUUNANPWOTE TNV NAEKTPOVIKA aas disuBuvon:

TN AL oo oo oo e e oo eeeeeeeee
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O6nyieg npog Toug ouyypaygeig

To nepiodikd APXEIA KAAINIKHXE NEYPOAOTAL xukiogopei k&Be SUo phves kal anotedsi 1o enfonpo épyavo
s EAAnvikns Neuponoyikhs Etaipeias. Me tnv Ynoupyikh Andgaon AY2a/T.M.oik. 66198/1/6/2006, nou on-
poolelBnke oto O.E.K. 1034/B/1-08-2006, npootébnke otov katdioyo twv nepiodikwv pe EBvikn Avayvapion.

“YAn tou Mepiobikou

1. Avaokonikd ApBpa: H éktaon tous dev npénel va unepPaivel us 6.000 AéCers.

2. Epyaoies: KAvikés h epyaotnplakés penétes. Aev npénel va unepPaivouv us 4.000 Aé€els (cupnepinauPa-
VOUEVWV €Ws 6 MIVAKWY Kal €IkOvwv). Agv npénel va éxel nponynBei dnuooicuch tous o€ adnfo évtuno.
MepiAapPavouv oedida ttdou, dounpévn nepiAnyn, eloaywyn, pébodo, anotenéopata, oulhtnon Kal
BiBRioypania.

3. ZUvtopEs avakovaoels kal Mpdupata npos tn olviagn: Ixodia yia epyacies nou éxouv dnpooieuBei h
oUvtopes avagopés oe éva Bépa. Aev npénel va unepPaivouv us 1.500 Aé€eis kal nepifapBdvouy éws 2
Nivakes N eIKOVES.

4. Evbiapépovta nepiotaukd: Opio Aé€ewv 1.500, pe tn oenida titAou, nepifnyn kai us PiBAIOypa@IKES
avagopés. Enitpénovial péxpr 2 eIKGVeS N NIVOKES.

5. Neuponoyikés Eikdves pe eknaideutikd evoiapépov: Oplo 4 gikoves yia to ibio Bépa kal 200 né€els.

Emidoyés kal oxoniaopds s BiRnioypaias.

7. Neuponoyikd Néa - Eibhaoels - Evnuepwtkes Xedides, dnws vea tns EAAnvikhs Neupodoyikhs Etaipeias kal
OUYYEVMV ETAIPEIDY, AVAKOIVDOE! cuvedpiwy kal dNAwv eknaIBeUTIKDY SpactnNPIoTATWV.

o

Aopn tns UANs

lvovtal dektés epyaoies ota eAANVIKE 1 ayynikd.

YnoBdanfetal ndviote o UtAos, 10 OvOUATa Twv CUYYPAPEWY Kal n nepinyn kal ota ayynikd.

Ta keiyeva Ba npénel va anooténnovtal og popen Microsoft Word document.

Zeniba titou: Mepiéxel tov tito, ta NAnpN ovopata twy ouyypaPéwy, 1o idpupa npoéisuons, tn dielBuvon
Kal To tnAépwvo tou uneuBuvou yia tnv addnAoypagia Kal ToV KATaPeTPNpéVo apiBud NéCewy.

Mepidnyn: Mapouoiadlel ta kKupIdtepa onpeia tns epyacias. Asv npénel va unepPaivel us 250 AgCers. 1o Aos
s napatiBevtal 3-10 Aé€els eupenpiou.

Ayyaikn nepidngn: MNapouci@lel os ouvtopia tnv gpyacia. H éktacn tns ival ws 400 Ag€els. v apxn s
yPA@ovTal 1a ovOHATa Twv Cuyypadéwy Kal o Ttios tns epyacias ota ayyAikd.

Ne€eis-kAgibid: éws 6 NéEels kNeldId.

BiBrioypagia: O1 BIBioypagikés napanopnés apiBuouvtal pye au&ovia apiBud avanoya ye t oeipd PepAavions
T0Us oto Kefuevo (Vancouver). Ones ol BiBAIoypaikés napanopnés va avagépovial Yéoa os aykunes. M.x. O
Smith [1] avépepe 6T ... kal 1a euphpata autd eniBeaiwBnkav and tov Adams kai ouv [2]. Avaypdgovial éws
Kal ol 6 NpWTol cuyypageis. Xtov nivaka s BifAioypagias nepifapfavovial yévo exeives ol BIBAIOypapIkés
NaPAnopnés nou avapépovial oto KEiPEVO Kal 0 Nivakas ouvtdoostal Pe au&ovia apiBud nou avuotoIxel otn
oglpd epPavions twv BIBAIoYPaPIKOY Napanopn®y oto KEIUEVO M.X.

Mivakes: Tpdgovtal o€ Eexwploth oenida, petd 1o Aos twv BIRAIoypadik@y avapop@y. ApiBuouvial Ye
oglpd €PPAVIONS TOUS OTO Kefuevo kal ouvodevovtal and clviopn eneghynon.

Eikdves: Anooténfovtal ta npwtdtuna oxédia h pwtoypagies kanns noidétntas. Na unofdannovtal oav apxeia
€lkévas Eexwplotd ano 1o keipevo tou MS Word. ApiBuouvial pe tn ogipd epeAavions oTo KelPevo. 110 Kei-
pevo Ba npénel va undpxel caphs napanopnn otov ttlo twv NAEKTPOVIKDY apxeiwyv. Ze &exwploth oenida
avaypdeovtal ol Utiol Twv EIKGVWY Kal 01 TUXOV ENeENYNOEIS.

latpikn Agovtofoyia: Y& NEPINTWOEIS EQEUVMOV MOU aPOPOoUV avBpwNous, N €épeuva NPENEl va €Xel YiVel
pe Baon tn diakhpuén tou EAaivki (1975). Ze NePINTMOEIS PwTOYPAPIDV aoBeviv, Ba npénel va undpxel
€yypaen ouykatabeon.



2uvodeuTIKO évtuno unoBaAAdopevNG epyaociag

©a npénel va cupninpwBouv OAA ta onpeia tou eviunou. AANn cuvodsutkn eniotonn dev eival anapaitntn.

Eidos apBpou (onueitdote povo éva)
Q Epsuvnukn epyacia O Bpaxeia epyaacia - evbiapépov nepiotatkd O Avaokénnon
Q Bpaxeia avackénnon O Eibiko dpbpo QA Mpdppa otn ouvtaén T Neupo-€IKOVES

TitAos:
YneuBuvos yia v afdndoypaia cuyypapéas:
AlguBuvon:

TnAgpwvo: FAX: e-mail:

EniBepaiote v nAnpdnta s unofonins tou xelpoypdeou aas, onpeiwvovias OAA ta napakdtw onpeia

TitAos tou dpBpou ota EAANvIKA Kal ota AyyAikd pe PIKpd ypdupata

Ovoépata ouyypapéwv ota EARnvikd kal ota AyyAikd (mAnpn ovéuata n.x. Nikénaos MNanaboénounos)
Kévipo npoéneuons tns epyacias ota EAAnviké kal ota AyyAikd

Aopnpévn nepidnyn ota EAANvIKG kar ota AyyAikd

[ W Sy W W]

‘Ews névie NéCels eupetnplacpou (katd npotiunon and to MeSH Hellas-Bioiatpikh Oponoyia) ota EAANvikd
kar ota Ayynikd

O OAda ta ovopata twv cuyypagéwy ous BIBAIOYPAPIKES NAPAMOUNES
(L€xpl 6 Kal 0T OUVEXEIQ «Kal OUV.» N «et al»)

Q H BiBrioypapia ous teAsutaies oenides twv dpBpwv

Anflwon
AnAmvw unevBuva ou:

1. OAol oI ouyypageis NS €pyacias CUPPWVOUV UE TO MEPIEXOUEVO TNS KAl YE TNV unoPfoin tns
oto nepIodIkG: Apxeia KAivikns Neuporoyias.

2. To ibio kefpevo h ta anoteféopata tns epyacias dev éxouv unoPAnBei yia dnpooieuon os dANo EAANVIKG
h E&vo Neplodikd.

3. AnAdvw unglBuva éu dev undpxel B¢pa unokAonhs nveupatkns 1610KTNGias (o nepintwon eIKOVWY,
nivékwv h udikou ané dines dnuooievoel éxel (ntnBei kal AN@Bel n vopiun adeia n onoia

kal ouvunofdnnetal).

4. Aev undpxouv Bépata oUYKPoOUOoNS CUPPEPOVIWY — OE NEPINTWon Ewtepikns Xxpnuatoddtnons autd Ba
npénel va avagpépetal oto €Aos tns Epyacias.

O unevuBuvos yia tnv adindoypagia cuyypagéas

(unoypaon)





