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Prubéh RS: klinicky viditelné a neviditelné projevy

Schematické zobrazeni patologickych procesu
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Periferné spustény zanét Centralni zanét a neurodegenerace

Redukce zanétu Setfi potencial rezervy v plasticité
a redukuje neuronalni poskozeni

Dendrou et al., Nat. Rev. Immunol, 2015; Giovannoni et al., Mult.Scler. Relat. Disord., 2016; Sandroff et al., ] Neurol., 2016; Baecher-Allan et al., Neuron, 2018
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Prubéh RS v dobé vysoce ucinné lécby
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Stephen Hauser, ECTRIMS Lecture: Multiple sclerosis — path to a cure; 2023, Milan



Cumulative probability (%)

Progrese nezavisla na relapsech (PIRA)

Analysis of 5,562 patients with RRMS in the Tysabri Observational Programme
(TOP)
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Adapted from Kappos L, et al. Mult Scler 2018; 24:963-973.



“Silent progression” je spojena s atrofii mozku

Relative Brain Volume
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Doutnajici RS
Trvala progrese nezavisla na relapsech — PIRA (x RAW — zhorSovani souvisejici s relapsy)
Chronicky zanét uzavreny za HEB - chronické aktivni |éze = pomalu se zvétsujici az splyvajici
|éze na MR, demyelinizace v centru, aktivni mikroglie a makrofagy na
okrajich — PRL, SEL
- lymfoidni folikuly a zanét na meningach
- kortikalni demyelinizace

- nedostatecna remyelinizace
- axonalni a neuronalni ztrata — atrofie Sedé a bilé hmoty

D | MRI pathology of an occipital lesion that slowly expanded in vivo (lesion 10)
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Pre-active lesion Active lesion

+ Microglia/macrophage Myelin®
microghia/macrophage
@ Lymphocyte
Microglia migrate and form rive domyelination Objem pomalu expanduijicich lézi koreluje s
mirou neurologického postizeni
Smouldering lesion Chronicinactive lesion

¢ ron*
microglia/macrophage
® Lymphocyte

Closed BBB Closed BBB
No/Slow demyelination No demyelination
Compartmentalised inflammation No inflammatory cells

Vyvoj typického lozZiska v prubéhu RS

Pukoli D, Int. J. Mol. Sci. 2023,
Calvi A, Nature 2022 8



Doutnajici RS

* Doutnajici onemocnéni je zastresujici termin charakterizujici chronicky zanét CNS spojeny s neurodegeneraci,
ktery vede k progresi disability, zahrnuje postizeni bilé hmoty a kortikalni zanét a neurodegeneraci; doutnajici
onemocneéni zacina ¢asné, dlouho pred pocatecnimi klinickymi priznaky, u vSech forem RS1-6

Chronicka neuroinflamace
~ Subpialni neuroinflamace

Neurodegenerace a ztrata objemu mozku
NEUROINFLAMACE NEURODEGENERACE ATROFIE MOZKU DISABILITA

*

RS: roztrousend skleréza; 1. Lassmann H. Front Immunol. 2019;9:3116; 2 Hagemeier J et al. ] Magn Reson Imaging. 2012;36:73-83; 3. Rissanen E, et al. Neurol Neuroimmunol Neuroinflamm.
2018 Mar 6;5(3):e443; 4. Giovannoni G, et al. Ther Adv Neurol Disord. 2022 Jan 25;15:17562864211066751; 5. Elliott C, et al. Brain. 2019;142(9):2787-2799; 6. Giovannoni G, et al. Mult

Scler Relat Disord. 2016;9(Suppl 1):S5-48;
MRI images from: Trapp BD, Nave KA. Ann Rev Neurosci. 2008;31:247-69
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Adaptive immunity: intrathecal B-
cell, plasma cells and T-cells
Obgocional 4G bands. compiement
activation, FCR-activation. Persistent helper
and cytloxic T-cefl activation.
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Inhibitory Brutonovy tyrozin kinazy
BTK
Intracelularni

Neuron

Central Nervous System Microglia signalni molekula,
MS lesion OVivhuje
BTK inhibition decreases vyzravani,
integrin and chefpokine proliferaci 3
receptor expression, BTK activation is increased in - aktivaci
reducing immune cell microglia and inhibition of BTK

“. myeloidnich a B
bunék

infiltration across the BBB reduces microglial cytokine
production

-

| -
B-cells @

BTK inhibition limits B-cell

Increased BTK
expression has been
shown in and around
MS lesions

Mala molekula,
pronika HEB

activation downstream of O
the BCR and their capacity Inhibition of BTK reduces
to stimualte and present T-cells signaling through Toll-like B-cell follicle C_(J O
anigens to T cells. receptor and inflammasome-
related pathways in immune cells
Monocytes Schneider Curr
n B-cell follicles and meningeal IN .
BTK mediates activation and Macrophages ° inflammation are part of the Nerol Neurosci

'© Reports 2022

compartmentalized
inflammatory response in MS

differentiation of monocytes and
macrophages downstream of the FcyR

Meningeal inflammati
11

Peripheral blood
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Algoritmus lécby RR RS
Znamky nepriznivé prognozy — HET ocrelizumab, ofatumumab, cladribin

CIS, casna RR RS

2 ataky za 2 roky) FNB, GA, teriflunomide, fumardt, ponesimod, ozanimod

Jedna lehka ataka === |ateralni switch Dobra odpovéd == pokraovani v 1é¢bé

Jedna stfedné tézka nebo tézka ataka —'@alace na léky "-VOHD
fingolimod, ocrelizumab, cladribin, ofatumumab

ysoce aktivni RS ( 2 ataky za

rok s progresi na MR) Ataka === laterdlni switch nebo

Dvé ataky na 1. volbé == Stratifikace rizika PML ( anti JCV Ab)
aniisevneg. ESkalace na Anti IOV po.

natalizumab alemtuzumab

MSP-EU+-0142e

Nedostatecna odpovéd” ==  Mitoxantrone nebo cyklofosfamid
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Ofatumumab - Kesimpta

PIne humanizovana monoklonalni anti

CD20 Ab
Subkutanni podani 20mg 1x mesicné
samoaplikaci

Distribuovan lymfatickym systémem
do uzlin

Vazba na extracelularni ¢. CD20 -
rychla a stabilni deplece Ab

Lze podavat az do prikazu gravidity

Minimalni tvorba neutralizacnich ab

Studie Asclepios | a Il, komparator teriflunomid

Adjusted ARR

ASCLEPSIOS |

50.5%

Relative reduction
P<0.001

Teriflunomide Ofatumumab
(n=452) (n=454)

ARR ratio (95% CI): 0.495 (0.374; 0.654)

ASCLEPSIOS Il

58.5%
Relative reduction
1 P<0.001

Teriflunomide Ofatumumab
(n=469) (n=469)

ARR ratio (95% CI): 0.415 (0.308; 0.559)
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Mechanismus ucinku S1P agonistu

/ ] Aferentni lymfaticka

Lymfatickd uzlina @® Fingolimod

e ST S I
Down-regulace S1P <® W S1P, receptor
receptor( je soulasti N panalidn @ Lymfocyt
P J \Proliferation SN ymiocy

.norm.alnllho ~ [S1P] low 2
|mun.|tn,|ho deje.,Sl.I? | 3 @
agonisté zachovavaji ,

normalni funkce /—3— -=>

lymfocytu. @ (Q&
%
Y,

S1P agonisté zpusobuiji:
Internalizaci a degradaci
S1P, receptoru

—

Krevni céva R

Eferentni
lymfaticka céva

7 ‘

Inhibici vycestovani
lymfocytl po S1P gradientu

[S1P] high

S1P agonisté navozuji reverzibilni retenci cirkulujicich lymocytl v lymfatickych uzlinach,
snizuji poCty perifernich lymfocytl a jejich recirkulaci do CNS

S1P, sphingosine 1-phosphate
Model based on 4. Brinkmann V et al. J Biol Chem 2002; 5. Matloubian M et al. Nature 2004; 17. Brinkmann V. Br J Pharmacol 2009
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Neuron

Signalling
S1PR,, S1PR,, S1PR;a
S1PR;

* Neurogenesis, neural
progenitor migration,
survival, neurotransmission

Biological effects
* Reduced dentritic spine loss
» Restored neuronal function
« Protection from excitotoxic
death

Oligodendrocyte and

precursor cells

Signalling

* S1PR,, S1PR; and S1PR;

» Survival, migration, differentiation,
process extension, retraction

Buologlcal effects
Promotion of OPC survival
» Effects on migration,
differentiation and
process dynamics
* Enhanced remyelination
Synapse
* Prevention and reversal
of synaptic defects

Microglia
Signalling
+ S1PR,, S1PR,, S1PR; and S1PR;

* Proinflammatory cytokine production

Biological effects
» Reduced microglial activation
» Enhanced microgliosis

Blood-brain barrier
+ Reduced leakiness
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Astrocyte

Signalling

+ S1PR,, S1PR,, S1PR, and S1PR;

» Proliferation, migration, gap junction
communication, growth factor production

Biological effects

» Inhibition of proinflammatory cytokine production
» Stimulation of cell migration

» Inhibition of astrogliosis
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https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7932974_40265_2020_1431_Fig4_HTML.jpg

Selektivita S1P receptor agonistu

Receptor

[/

S1P,

i

S1P,

i,
S1P,

W

S1P,

W,

S1P,

Locationi-3

Lymphocytes, astrocytes,
oligodendrocytes, neurons,
microglia, endothelial cells, AV
node and conduction system,
smooth muscle cells

CNS, endothelial cells, smooth
muscle cells, immune cells,
cardiovascular cells

Neurons, astrocytes, endothelial
cells, smooth muscle cells, AV

node and conduction system

Lymphocytes (low levels)

Oligodendrocytes, NK cells, CNS

Function1-3

Lymphocyte egress from lymphoid organs,
neural cell migration/ function, blood
vessel formation, heart rate slowing,

endothelial barrier function,

cardiovascular and nervous system

development

Hearing and balance, endothelial barrier

function, vascular tone

Neural cell migration/function, endothelial
barrier function, slowed heart conduction

Lymphoid tissue expression, dendritic and
Th17 cell function, vasoconstriction

Oligodendrocyte function (including

myelination45), NK cell migration

Ozanimod Activity>

Yes

No

No,

No

Ye

fingolimod
siponimod
Ponesimod
ozanimod

fingolimod

fingolimod

ingolimod
Siponimod
ozanimod

1. Camm J, et al. Am Heart J. 2014,;168(5):632—644. 2. Comi G, et al. Drugs. 2017;77(16):17556—1768. 3. Chaudhry BZ, et al. Neurotherapeutics. 2017;14(4):859-873. 4.
Jaillard C, et al. J Neurosci. 2005;25(6):1459—-1469. 5. Scoftt FL, et al. Br J Pharmacol. 2016 Jun;173(11):1778-1792. 6. Selkirk JV, et al. Neurology. 2020,94(suppl 15). Abstract
338. AAN 2020. Poster 1-016. 7. Comi G, et al. Lancet Neurol. 2019;18(11):1009-1020. 8
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