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Vyhody a nevyhody tabletovych
imunomodulacnych preparatov v
liecbe SM

Viera Hancinova, Ambulancia pre
liecbu SM, Bratislava Ruzinov



Vyhlasenie o konflikte zaujmov autora

[1 Nemam potencialny konflikt zaujmov

X  Deklarujem nasledujuci konflikt zadujmov

Forma financného prepojenia

Participacia na klinickych studiach/firemnom grante

Spoloénost

Roche, Novartis, Teva, Biogen, Merck, Sanofi,
Sandoz,

Nepenazné plnenie (v zmysle zakona)

Roche, Novartis, Teva, Biogen, Merck, Sanofi,
Sandoz, Viatris

Prednasajuci Roche, Novartis, Teva, Biogen, Merck, Sanofi,
Sandoz, Viatris

Akcionar NA

Konzultant/odborny poradca NA

Ostatné prijmy (Specifikovat) NA




Mgm symptoms of :
Multiple sclerosis Damaged Myelin in Multiple Sclerosis

rentral:
Fatigue Visual:

Cognitive - Nystagmus
impaiment - Optic neuwitis
Depression - Diplopia
Unstable mood speech:

Throat:

- Dysphagia
Musculoskeletal: ==
- Weakness
- Spasms
- Atada

NajCastejSia netraumaticka pricina invalidizacie =

- Hypoesthesias
- Paraesthesias
fudi v produktivnom veku, prevaha zien 3:1 s
- Diarhea or
consipation

Chronické Al a neurodegenerativne ochorenie

multifaktorialnej genézy

Irinary:
Incontinence
Frequency or
retention

Klinické priznaky a priebeh ochorenia
Variabilné- interindividualne rozdiely

najCastejSie relabujuce priznaky, vyustujuce v kone¢nom dosledku do
invalidity

Stupen postihnutia- od relativne benigneho az po maligne formy veduce
k tazkej invalidite v priebehu par rokov



Rizikoveé faktory vzniku SM

Geneticka
Predispozicia
HLA DRB15:01

Infekcia - Faktory
Fajcenie Prostredia
Nedostatok vitaminu D UV Ziarenie

Obezita Znecistenie
Nedostatok pohybu

Abnormalna imunologicka odpoved’ » SM

Gilden et al. Lancet Neurol. 2005;4:195; Noseworthy et al. N Engl J Med. 2000;343:938.



Teoria out in
Patofyziologia

Bunky imunitného systému prekracuju poskodenu krvno-mozgovu bariéru a
vstupuju do CNS, kde poskodzuju myelin

® e — o/

Aktivacia
autoreaktivnych
buniek-3 °®

[ J
Reaktivacia &

imunitnych buniek?

T a B bunky prekracuju BBB

*
a vstupuju do CNS'24 * Gliové zjazvenie

v A A (glioza)®

@ - e
Poskodenie neurénov:

demyelinizécia a
poskodenie axénov36-8

. Front Immunol. 2015;6:642. Bar-Or A. The immunology of multiple sclerosis. Semin Neurol. 2008;28:29-45. Janeway CA Jr, et al. Inmunobiology: The Immune System in Health and Disease. 5th edition. New York: Garland Science; 2001

Claes N, et al. B bunkas are multifunctional players in multiple sclerosis is: insights from i
Garg N, Smith TW. An update on immunopathogenesis, diagnosis, and treatment of multiple sclerosis. Brain Behav. 2015;5:¢ €00362. Joy JE, Johnston RB (Eds), Committee on Multiple Sclerosis: Current Status and Strategies for the Future, Board on Neuroscience and Behavioral Health. Multiple Sclerosis: Current Status and Strategies for the Future. Washington
DC: National Academy Press, 2001: p.81. Joy JE, Johnston RB (Eds), Committee on Multiple Sclerosis: Current S'alus and Strategies for the Future, Board on Neuroscience and Behavioral Health. Multiple Sclerosis: Current Status and Strategies for the Future. Washington DC: National Academy Press, 2001: p.81. Hausser-Kinzel S, Weber SM. The role of B

1.
bunkas and antibodies in multiple sclerosis, neuromyelitis optica, and related disorders. Front. Immunol. 2019:1
5 Joy JE, Johnston RB (Eds), Committee on Multiple Sclerosis: Current Status and Strategies for the Future, Board on Neumsc\enoe and Behavioral Health. Multiple Sclerosis: Current Status and Strategies for the Future. Washington DC: National Academy Press, 2001: p.55 Joy JE, Johnston RB (Eds), Committee on Multiple Sclerosis: Current Status and Strategies
for the Future, Board on Neuroscience and Behavioral Health. Multiple Sclerosis: Current Status and Strategies for the Future. Washington DC: National Academy Press, 2001: p.64.




Aktivita ochorenia SM

Inaktivna SM: Bez relapsov alebo MR aktivity za poslednych 24 mesiacov

Aktivna SM: relapsy za poslednych 12 alebo 24 mesiacov a/alebo aktivita MR za
poslednych 12 mesiacov

Vysoko aktivna SM: relapsy za poslednych 12 mesiacov a aktivita MR
za poslednych 12 mesiacov

Rychlo sa rozvijajuca zavazna SM (RES);
dva zneschopriujlce relapsy pocas 12-
mesacného obdobia a MR dokaz aktivity
pocas tohto obdobia.

. Available at:


http://multiple-sclerosis-research.blogspot.com/2014/11/clinicspeak-do-you-have-active-ms.html

4 : oo ssig
o Naioosl 2017 McDonald Criteria for the
. Sedwy Diagnosis of Multiple Sclerosis

Diagnosis of MS requires elimination of more likely diagnoses and demoastration of
dissemination of lesions in the CNS in space and time. See Lancet Neurology paper* for details.

CLINICAL PRESENTATION ] ADDITIONAL DATA NEEDED TO MAKE MS DIAGNOSIS

«ein & person with a typical attack/CIS at onset (see KEY below for definitions)

None. Dissemination in space (DIS) and dissemination in time (DIT) have been
met.

* 22 attacks and objective clinical
evidence of 22 lesions
* 22 attacks and object;
evidence of 1 lesionw
evidence of prior
esion in different loc

+ 22 attacks and objective clinical
evidence of 1 lesion sckimplicat wyd ferent CNS site
r C S'\.pn T2 lesions in 22 areas of

al, infra c’\ow spinal cord

« 1 attackand objective clinical
evidence of 22 lesions

goclonal bands

CONTINUED ON REVERSE

spinal fuid DIS: dsseminationin space

J

2017 McDonald Criteria for the Diagnosis of Multiple Sclerosis
(continued)

CLINICAL PRESENTATION I ADDITIONAL DATA NEEDED TO MAKE MS DIAGNOSIS

«.iin a person with a typical attack/CIS at onset (continued) (see KEY on reverse for definitions)

« 1 attackand objective clinical
evidenceof 1 lesion

2 lesions in 22 areas of
orial or spinalcord

or enhancing
to timing of baseline s¢

«.iin a person with progression of disability from onset

« progression from onset

-1 year of disability progression (retrospective or prospective)
AND

More resourc
kcm: Nnhnﬂ Illl(blc Sclerosis Society 733 Third Avenue, NmYod( NY 1001742“
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MR =
Kritéria boli viackrat revidované t.c. umoznuju
diagnostikovat SM uZ pri prvom klinickom prejave
(CIS)
= iniciaci

zrychlenie diagnostického procesu a skorej

lieCby

MR : DIS- diseminacia ochorenia v priestore
DIT -diseminacia ochorenia v v ase

mali vyuZivat obozretne u pacientov

(1 } = SO symptomami atypickymi pre SM alebo
N = zacCiatkom priznakov po 40. roku zivota

Pomocné vys.: likvorologické vys., evokované potencialy, lab vys...



Terapeutické spektrum SM

CESTA PODANIA

=)
S N
INFOzIA PERORALNE
GAD t Tolebrutinib
Fingolimod Alemtuzumab Diroximelfumarat* Ofatumumab epo Fenobrutinib
MD-1003
] ) . ] Ublituximab

1992 2002 2015 2020

Teriflunomide Cladribine Monometylfumarat*
Natalizumab SC Natalizumab

Lieky dostupné aspoi v jednej krajine sveta ] [ Lieky v klinickom skusani
*lieky zatial' neschvélené Eurépskou liekovou agentirou
. National MS Society. https://www.nationalmssociety.org/NationalMSSociety/media/MSNationalFiles/Brochures/Timeline-of-Research.pdf. Accessed August 31, 2020; MSTrust. https://www.mstrust.org.uk/about-ms/ms-treatments/drugs-development. Accessed August
31, 2020; National MS Society. . Accessed September 2, 2020; Clinical Trials. . Accessed September 3, 2020; Clinical Trials.

. Accessed September 3, 2020; Zhao Y et al. Presented at ACTRIMS; February 27-29, 2020; West Palm Beach, Florida, USA.


https://www.nationalmssociety.org/Treating-MS/Medications
https://clinicaltrials.gov/ct2/show/NCT04121221
https://clinicaltrials.gov/ct2/show/NCT01405820

Platformova injekcna liecba

EFF 30%
IFN 1 beta
Flu like sy

GA
Bolestivost v mieste vpichu

Okamzité reakcie po vpichu



Co znamenal prichod perordlnej
DMT

Fingolimod e 2011

Teriflunomid 2013
Dimetylfumarat e 2014

Kladribin ° 2019
Siponimod
Ponesimod ¢ 2023




Svajliarska kohorta

Zmena pri rozhodovani o zacati DMT u
neliecenych pacientov s RRSM a CIS

2010/23.6 %

2014/11.1%

https://www.sciencedirect.com/science/article/abs/pii/S2211034822009002



Francuzska kohorta/ Vermesh at al 2020/

LepSia compliance and perzistencia DMT naivnych pacientov, ktori
zacCinaju peroralnou liecbou

Danska kohorta/ Buron et al., 2021/

switch z injekénej DMT platformovej liecby na peroralnu prvoliniovi

lieCbu u klinicky stabilnych pacientov nezvysuje riziko narastu
neurologickeho zneschopnenia

Kanadska kohorta / Stuchiner et al., 2020/

nesignifikantné rozdiely v kvalite zivota alebo neurologickom zneschopneni

pacientov, ktori presli na peroralnu DMT voci tym, ktori zostali na
injekénej lieCbe



Fingolimod

MOA pdsobi ako agonista sfingoziin-1-fosfatovych receptorov na T-

lymfocytoch a tym blokuje schopnost ich pohybu z lymfatickych
uzlin do mozgu a miechy. Ak su receptory zablokované
fingolimodom, lymfocyty zostavaju ,uvaznené” v uzlinach

a autoagresivne bunky sa tak nedostanu do CNS. Okrem toho
fingolimod prestupuje hematoencefalickou bariérou a predpoklada
sa aj jeho neuroprotektivny efekt / podobne Siponimod, Ponesimod/

AE: lymfopénia, elevacia transaminaz najma (ALT), herpes zoster,

A.hypertenzia, bradykardia po prvej davke, 1 stupnova atrioventrikularna
blokada

SAEZbazoceIuIérny karcindm(BCC), makularny edém, oportunne infekcie /
aj PML 0,082:1000/, neoplazmy

Rebound fenomén

Kontrola VZV AB pred zahajenim lieCby, pri negativite vakcinacia



Zataz pre centrum

Pri zahajeni liecby minimalne 6 hodinové
sledovanie

EKG, TK,P

Kontraindikova m'/ . anamnéza IM, nestabilnd angina pectoris,

NCMP, TIA, srdcoveé zlyhanie,, Mobitz typ Il AV blokada, 3 stupen AV
blokady, sick sinus syndrome (pokial nie je implantovany kardiostimulator,
pacienti vyzadujuci uzivanie antiarytmik triedy la alebo Il alebo lieky
spomalujuce SF

Nie zeny planujuce materstvo



Teriflunomid

M OA :reverzibilne inhibuje dihydro-orotat-dehydrogenazu (DHODH),

kfdCovy mitochondrialny enzym zapojeny do syntézy pyrimidinu v rychlo
proliferujucich bunkach, ¢im znizuje aktivaciu a proliferaciu T buniek a B
buniek a celkovu zapalovu odpoved

AE :nauzea, diarhea, difdzne rednutie vlasov, elevacia ALT prwych 6
mesiacov lieCby, Lymfopénia prvé 3 mesiace lieCby

Mozna akcelerovana eliminacia -cholestyramin, aktivne uhlie

Vyhoda pri AE, gravidite



Zataz pre centrum

Casté laboratdrne odbery

prvych 6 mesiacov liecby

/mena akceptacie rizik pri vacsej dostupnosti
preparatov



Dimetylfumarat

MOA: zmena produkcie cytokinov smerom k profilu Th2, lymocytov aj
mikroglie

Ovplyviiuje odolnost buniek pred oxidacnym stresom, transkripciou génov
NRF2/ jadrovy faktor odvodeny z erytroidu 2/

Expozicia DMF zvysuje koncentracie NRF2 v cytosole, ktory ma okrem
imunitnych regulacnych ucinkov potencial na cytoprotekciu gliovych
buniek, oligodendrocytov a neurénov

AE: zaCervenanie, palenie koze, GIT tazkosti, elevacia trasaminaz,

lymfopénia, ak 6 mesiacov pod 0.5x10.9/I nutné prerusenie lieCby-riziko
PML

Nutna titrdcia z ddvky 2x120 na 2x240 / 7-28 dni/



Zataz pre ambulanciu

Krvné testy

Zmena pri planovani gravidity- nie je nutna
antikoncepcia pocas uzivania, prerusenie
liecby az po potvrdeni gravidity



Kladribin

Imunorekonstitucna liecba

davka v zavislosti od hmotnosti: 1.75 mg/kg/rok

MOA:

nukleozidovy analdg deoxyadenozinu. Substitucia chléru v purinovom kruhovom retazci
chrani kladribin pred odburavanim adenozindeaminéazou, ¢im sa predlzuje

Cas, pocas ktorého sa prekurzor kladribinu nachadza vo vnutrobunkovom

priestore, a nésledné deje spésobené kladribinom robia lymfocyty obzvlast citlivymi na
bunkovu smrt v deliacich aj nedeliacich sa bunkach

mobZe spbsobit aj priamu apoptdzu nedeliacich sa buniek

10 mg tbl
1.Rok : 1.mesiac 4-5 dni lie¢by, 2. mesiac 4-5 dni lieCby
2.Rok : 1.mesiac 4-5 dni liecby, 2. mesiac 4-5 dni lieCby

Néasledné sledovanie MRI a klinickej aktivity



Pred zahajenim
Hladina lymfocytov

Vylucenie latentnej chronickej infekcie
/ hepatitidy, TBC/

Starsi pacienti — vakcinacia pneumokoky, VZV



Adherencia k liecbe

Fingolimod 0.5 mg 1x denne
Teriflunomid 14 mg 1x denne

Dimetylfumarat 2x240 mg denne

Compliance najmenej spolahliva pri DMF



Gravidita a dojcenie
zeny 2/3 pacientov

Injekcie | Infuzie p lablety

IFN beta 1 Natalizumab Fingolimod

Glatiraméracetat Ocrelizumab Teriflunomid

Dimetylfumarat

Ofatumumab > Alemtuzumab

Kladribin

Vsetky tabletové formy su kontraindikované pocas gravidity a dojCenia



Komunikacia pacient -lekar

/N Komorbidity u pacienta

/ ‘\\
/Rl IKd-\,_\ NU
Dlhodoba liecba

Preferencie pacienta

Prirodzeny priebeh
nelieCeného ochorenia
Spoésob podania lieCby

Uéinnost’

Pacientove preferencie sa zameriavaju na symptomy a prevenciu progresie,
nie na prevenciu relapsov

= neziaduca udalost; SM = sclerosis multiplex.
1. Johnson FR, et al. J Neurol. 2009;256:554-62; 2. Lugaresi A, et al. Neuropsychiatr Dis Treat. 2013;9:893-914; 3. Wilson LS, et al. Int J MS Care. 2015;17:74-82.



Mozné liecebné stratégie pri SM, sposob postupnosti lieCby

Eskalacia
lateralny switch

Doévody, prec¢o pacient musi
zmenit’ liecbu:

Zhor$enie ochorenia/MRI aktivita’.2

Bezpecnost a tolerabilita lieku2

Jedna tretina pacientov musi menit liecbu do 2 rokov od zacatia g
I

4 Zmena v tolerovani rizika2

w%¢ Zmena v kvalite Zivota alebo zivotnom Style

°,,OQ° (Zmena zamestnania, planovanie rodiny, starnutie

Lateralny switch T=>  so sclerosis multiplex)23
Indikovany u pacientov s horSou
tolerabilitou (este pred eventualnou
zmenou treba zhodnotit, ¢i nie je mozny

aj symptomaticky manazment NU)
Vytvorenie Nabs, ktoré perzistuju, nizsia 2 linia '~l2 linia

expresia MxA NAT | FIN

Neklinické dovody (poistovna) ' ’ ;
] \ Eskalacia
2 Linia Zmena na ucinnejsi liek
CLA VZdy ked'sa nedosiahne
terapeuticky ciel NEDA
i’

OCR

1. Wakeford C et al. Presented at ECTRIMS; October 25-28, 2017; Paris, France. P684; 2. Milliman Report. Multiple Sclerosis: New Perspective on the Patient Journey. Prepared for Biogen by Milliman, Inc., NY; April 2016.



Mozné liecebné stratégie pri SM, sposob postupnosti liecby

Hit hard- Indukcna liecba

Diagnosis of clinically isolated syndrome or
relapsing-remitting multiple sclerosis

Absence of poor prognostic factors Presence of poor prognostic factors

Injectables Oral agents Infusions Oral agents
* Subcutaneous IFNP1a e Teriflunomide e Natalizumab * Fingolimod
® Intramuscular IFNPB1la * Dimethyl fumarate = Suboptimal response ==« Alemtuzumab  * Cladribine
* Subcutaneous PEG-IFNB1a * Ocrelizumab
* Subcutaneous IFNB1b 1 1
e Glatiramer acetate ( 1
Adverse effects Suboptimal response
Adverse effects
L )
! ¥
Choose alternative injectable ) Choose alternative infusion
or oral treatment or oral treatment

Dalia Rotstein and Xavier Montalban, Nature Reviews Neurology volume 15, pages287—-300 (2019)



Koncept NEDA - stav bez dokazu aktivity ochorenia

NEDA 1 = Ziadny relaps
NEDA 2 = NEDA 1 + ziadne zhorsenie EDSS
NEDA 3 = NEDA 2 + MRI aktivita

Documentation

NEDA 4 = NEDA 3 + atrofia mozgu standards

for confirmed /
relapses count and volume

NEDA 5 = NEDA 4 + kognitivne funkcie

NEDA 6 = NEDA 5 + neurofilamenty Quantitative

progression of the
individual brain
volume loss

Giovannoni G, et al. Is it time to target no evident disease activity (NEDA) in multiple sclerosis? Mult Scler Relat Disord. 2015 Jul;4(4):329-33. doi: 10.1016/j.msard.2015.04.006.
Ziemssen T, et al. Study design of PANGAEA 2.0, a non-interventional study on RRMS patients to be switched to fingolimod. BMC Neurol. 2016 Aug 8;16:129. doi: 10.1186/s12883-016-0648-6..



MRI : 8 - 10 x vyraznejsSia aktivita ako klinické priznaky
Mozog je plasticky

‘ Relapses

Physical disability
Cognitive impairment

‘ Cognitive impairment

Brain atrophy
MRI lesions




Monitoring liecCby

Klinicka aktivita relapsy,
narast zneschopnenia

Radiologicka aktivita, nové T2, zvacsujuce sa T2
lézie, GD+ lezie

mozgova atrofia

Nové biomarkery NFL + volumetria



Zaver

+

Jednoduchost a pohodlnost podavania
Jedina prijatelna alternativa lieCby pre niektorych pacientov

Ucinnost adekvatna alebo vyssia ako platformova injekénd liecba

Adherencia a compliance neznama na individualne urovni
neznama

Nie je mozné pouzitie v gravidite a pocas dojcenia



