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°* QVTIMETWTILON

* TOPELlO-TIPOYVWON
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How Multiple Sclerosis Works Demyelinization

* n 2kAnpuvon Ko ESTTETE

us vendrites Nucleus |
/ Axon : Bevtal otn

* otnv 2K tT0 avog

LLUEALVN, TTOU Ttep ‘
* QTTOUUEALVWTLKA LOKEC KOl
TLOAUECTLOKEC TTP( | , N

* LETA ATTO JLOL TIf

, Damaged
* dnuioupyouvta Myelin

KLvNTIKA Kot oo
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Oplopoc-attioAoyia-smidnuiodoyia

°n JK ouvuBaivel mdavotata wc oamotéeAsoua ocuvduoouoU TmeplBaAAovToAoyikwyV Kol

VEVETIKWV TTOPAYOVTWV

* MePLBAAAOVTOAOYLKOL TTOLPAYOVTEG:

O MOAuvon amo kamolov 0 (EBV) pmopel va €xel wg cuvenela tn SuoAeltoupyia Tou avoooAoyLkou
ouOoTHHATOC Ko Seutepoyevwe tn PAAPN TOU KEVTPLKOU VEUPLKOU CUOTHUATOC

o €Newpn Brtapivng D, n omola AeLToupyel WG PUOLLLOTAC TOU AVOCOTIOLNTIKOU CUOTHUATOC

o n 2K ¢alvetal va sudaviletal meploootepo o avOpwmoug mou {oUV HAKPLA OO TOV LONUEPLVO-
uropet va oupPativet e€attiag tng EAePng nAtakol pwtog oe cuvOUAOUO e TNV ENAeLPn Brtapivng
D mou autn Umopel vol CUVETTAYETAL

O E€PEUVEC €XouV Selfel mwC n xpovia pUTIOVON UITOPEL val €lval €Vacg CNUOVTLKOC Ttapayovtog otnv 2K

Manousaki D, et al. Low-frequency synonymous coding variation in CYP2R1 has large effects on vitamin D levels and risk of multiple sclerosis.
Am J Hum Genet. 2017;101(2):227-38
GianfrancescoMA, et al. Genetic risk factors for pediatric-onset multiple sclerosis. Mult Scler. 2017;1352458517733551:135245851773355

Waubant E, et al: Environmental and genetic factors in pediatric inflammatory demyelinating diseases. Neurology. 2016;87(9 Suppl2):520-7
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* YEVETLKOL MAPAYOVTEC:
o 5% petatl adeApwv-35% petall povoluywTikwy SLOUUWVY
O €peuvec €xouv deifel mwe N ZK lowg va £XEL val KAVEL LE LA TIEPLOXN OTO XpwHOowWHA 5 kaBwc Kat ota

Xpwupoowpata 2, 3, 7, 11, 17, 19, kat HLA DR 15, DQ6, DRB1 *1501 kaBwc kat HLA-DR2 oto
XPWHOoWUA 6

Manousaki D, et al. Low-frequency synonymous coding variation in CYP2R1 has large effects on vitamin D levels and risk of multiple sclerosis.

Am J Hum Genet. 2017;101(2):227-38

GianfrancescoMA, et al. Genetic risk factors for pediatric-onset multiple sclerosis. Mult Scler. 2017;1352458517733551:135245851773355
Waubant E, et al: Environmental and genetic factors in pediatric inflammatory demyelinating diseases. Neurology. 2016;87(9 Suppl2):520-7
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* tpooPfaAeL ouvnBwc atopa petav 20-40 eTwv
° N ouXVOTNTA TNC VOOOU AUEAVETOL PE TNV avénon Tou Yewypadlkol TTAATOUC TOOO MPOC TO
Bopelo 600 KoL POC To VOTLO nuLodaiplo

* 0 EMUTOAQCHLOC TNG VOOOU Yla XWPEC HoKpLA armo tov lonuepvo ¢Oavet ta 40-80 og 100.000

NMANBUOUO, AAAA OE OPLOUEVEC TIEPLOXEG, OTIWG OTN ZKWTLa, €lval Kol TTOAU pPeyaAUTePN
* {lwVveC Ue peyalUtepn ouxvotnta gival n Bopela Evpwrn, o Kavaddc, ol Bopeleg moAtteieg
TwVv HMNA ko n AvotpaAia

* otn votla Eupwnn o enutoAacpog Bploketal petaéy 10-40 og 100.000 (otn Ywpo QoG EXEL

BpeBei oto 29,5), evw Kovtad otov lonuepLvo n ouxvotnta lval pLkpotepn ano 5 o 100.000
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MULTIPLE SCLEROSIS

Countries with Highest Prevalence

Canada | o'
san Marino. | 250

oermer I 227 e
3 ‘Swadaen
. = Kingdam 15
R r",'mdn Hungary _ 176 Denmark
- j Cyprus _ 175 Hungary
Germany
United Kingdom _ 164 ! Caeeh
Reopubsic
Czech Republic _ 160 San Marino
Norway [ 1s0 ;

Germany [N 140 =

*Rate per 100,000 individuals n
cource: Multiolo: Selat , healthiinz

°* N VOOOC £lval cUXVOTEPN OTLG YUVALIKEC Ao OTL otouc avdpeg (1,5-2 / 1)

eoTtAVLA Elval n Evapén mpLv armo to 150 £€1o¢ TNC nALKiac kot petd to 600 £T0¢
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°* 0 ETMUTOAACHOC TWV 0EEWV ATTOUUEAVWTIKWY cUVOPOUWVY oTnv matdikn nAlkia avadepetal
oe 0.5-1/100.000

* N HEon nAwkia epdavionc mpwtou enelocodiov K eival 11-13 xpovia

*1,7-5,6% twv acBevwv pe okAnpuvon Katd mAAkag <18 etwv

* <1% €vapén katw twv 10 eTwv

* LLKPOTEPN KATOYEYPOUUEVN NALKIO 2 ETWV

* 10% twv evnAikwyv pe KM eiyov 1o mpwTto €nMelood1o o€ nAkia <18 etwv

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9 Suppl 2):S74-8

Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018;20:194—-8
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* oplopOG-attioAoyla-emidnuioloyia

* KALVLIKN €lKOVO-OlayvwoTika kpLtripla-oltadopikn dtayvwon

°® QVTLUETWTILON

® Mopela-mMpoyvwon
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* dtartapayec opaonc/oIaAUoKIVNTIKOTNTOC

O OMTIKA Vveupitda: povomAeupn N auUdOTEPOTAEUPN OTTWAELD OpAONG TIOLKIANG
Baputntag, aAyoc katd tnv kKivnon tou PoABou, Swatapax avtavakAAoTIKOU TNG
KOPNG, KEVIPLKO OKOTWHO N Slatapax TwvV OMTIKWV TESiwY, UELWUEVN XPWHOTLKNA
avtiAnyn

o SutAwria: BAABN nupAva opOaApoKLVNTIKOU VEUPOU

O VUOTAYHOELOELC KIVAOELG: ota TAaiola dtamupnvikng opBaApomAnyiag

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9 Suppl 2):S74-8
Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018,20:194—-8

Thompson AlJ, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162-73
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* TpoaBoAn vwtilalou UUEAOU: EKONAWTELC cuvNTWC AUPOTEPOTTAEUPEC, APKETA CUYVA OUWC KOl

ETEPOTTAEUPEC

O AAYOC: EVTOTILON TOU £€apTATaL ATIO TO ETUTESO TOU VWTLAiou HUEAOU TTou pAeypaivel

O aloOnTkeC Slatapaxec: napatcbnoieg, SuocaloBnoieg, aloBnTKo eminmedo

O KWNTWKEC Slatapaxec: Huikn aduvauia, aloOnua Bdpoug ota AKpa, TAPECK, TMAPAAUON-
aAAote AAAoU BaBuoU oTIaOTIKOTNTA, AUENUEVA TEVOVTLA OVTOVOKAQOTIKA, Babinski

O 0pPBOKUOTIKEG SLOTAPAXEG

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9 Suppl 2):574-8
Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018;20:194-8

Thompson AJ, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162—73
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* 0pUOKUOTIKEC SLATAPAYEC: OE TPOTBOAN KATWTELPOU TUNUATOC TOU VWTLALOU UUEAOU

O ETUTOKTLKEC OUPNOELG: ATWAELA TTIUPOULOLKN G VEUPWONG 0dnyel o€ omaoTk KUOTN
O KOTAKPATNON OUPWV: OOUVEPYELDL avApeoo o odlykthpa Kal eéwothnpa — aduvauia
TTAAPOUC KEVWONC TNS KUOTNC, AUENUEVOC KivOUVOC oUpOoAOLUWEE WV

o duokolllotnta

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9 Suppl 2):5S74-8
Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018;20:194—-8

Thompson AlJ, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162-73
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Main symptoms of
Multiple Sclerosis

Central . Visual
» Fatigue » Nystagumus
» Depression » Optic neuritis

» Cognitive impairment » Diplopia
» Unstable mood
Mouth

Throat A_ » Difficulty swallowing food
» Dysphagia e

» Sudden slurring
» or stuttering in speech

Muscular ,
» Weakness .W r. Urinary
» Cramping L » Frequent
» Spasm urination
» lack of coordination A > Incontinence
Digestive
» Increased sensitivity System
to pain » Sudden change
» Tingling » in urinary
» Burning » Frequency
» Pins and » Constipation
needles feeling » Diarrhea
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Multiple Sclerosis

M emory Loss

U rinary problems

L osing vision

T hinking difficulties
I ndividual weakness
P ainful moments

L osing balance

E xtreme fatigue

S tress induced

C oordination problems
Life altering

E motional rollercoaster
R educed strength

O ver reacting

S mell sensitivity

I rritable feelings

S uffering daily
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e yntotporntalovoa StaAsimovoa Loppn

O  98% MEPUTTWOEWY, N CUXVOTNTO TWV UTIOTPOTIWV Eival 2 pe 3 popEC peyaAutepn armo
TNV avtiotowxn Twv evnALkwv

o ooBapotepec MPOOPOAEC AAAA e TaxUTEPN KoL KAAUTEPN OVAPPWON

O AELTOUPYLKN EKTTTWON cupPaivel pe Bpadutepo pubBUO o oXEON LE TOUG EVAALKEG

e mpwtonadwc mpoilovoa UopENn

o MOvo 2%

o TOAU omadvia Ba mpemnel va yivel Stadopikn Sltayvwon amd aAAa omavia voonuata

(LLToXOoVOpLOKA, VEOTTAACUATLKA, VEUPOEKPUALOTLKA)

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76

WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9 Suppl 2):574-8
Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018,;20:194-8

Thompson AJ, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162-73
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° YOOVILO TTOPELO TNC VOOOU

O yvwolaka eAeipata: og avtiBeon pe Toug eVAALKEG, epdavr) amo ta ap)lkd otadla Tng

vOOOU

O Kuplwg mpooPariovtal n UvAUn, TPOooxH, YAWOOLKEC LKOWVOTNTEG, OTTTLKOKLVNTLKOG

OUVTOVLOUOC, TaXUTNTO 0TNV eneéepyacila mAnpodopLwv

o Puxlkég Slatapaxeg: epdavion HeE TNV mAPodo Tou Xpovou, Kuplwg KatdBAupn kot

ayxwdelc dtatapaxec (HexpL ko oto 50% Twv acBevwv)

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9 Suppl 2):5S74-8
Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018;20:194—-8

Thompson A, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162-73
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* eyKEQaAovWTLOO UYPO:

o avénon tng Baotkng mpwteivng tng pueAivng (MBP: Myelin Basic Protein)

o avénuévn eivat n I1gG Kal OVIUTPOCWTEVEL MOCOCTO AVW TOU 25% Twv OALKWV
nPWTelvwy tou ENY oto 50% kal TAéov Twv MePMTWoewV (UTtapén OALYyOKAWVIKWV
(wvwv (OCBs): €vdelén evboppaxLaiac mapaywyng IgG, amovaoia Toug amno Tov opo

O NI TAELOKUTTAPWON: OHWC < 60 kKUTTapa/pL

* 0pOC:

o anti-MOG avtiowpata (myelin oligodendrocyte glycoprotein (MOG) antibodies):

nepimou 1o 25% twv madwwv pe MS, oxt Wblaitepa vPpnAot titAot, mapodikd patvopevo

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76

WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,;87(9
Suppl 2):574-8

Hennes EM et al: Prognostic relevance of MOG antibodies in children with an acquired demyelinating syndrome. Neurology 2017,;89(9):900—- 8

Duignan Sr, et al: Myelin oligodendrocyte glycoprotein and aquaporin-4 antibodies are highly specific in children with acquired demyelinating

syndromes. Dev Med Child Neurol 2018
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* TpokAnTa SuvalLKd

O T TIPOKANTA SUVOULKA (OTITLKA, OKOUOTLKA, cwuatoaloOntikad) eivat maBoAoylkd oto
70-80% TwV MEPUTTWOEWV
o N SLayvwoTik aéla Toug EYKELTAL OTNV ATTOKAAU YN KALVIKA OLOUUTTTWHOTIKWY PAaBwv

OTOL OTTTLKA VEUPQ, TO OTEAEXOC KOLL TO VWTLALO LUEAD

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9

Suppl 2):574-8
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* uayvntikn touoypoapla gold standard

o ToPaPAOLWEELC TIEPLOXEC
O TEPLKOLALAKN TEPLOX: MECOAOPLO, YUPpW oo KPOTADKO KEPAC TAAYlwV KOWLwv,
KAOeTO oTOV AoVa TWV KOWALWV

O VWTLOLOC LUEAOC

Makhani N, et al: Radiologically isolated syndrome in children: clinical and radiologic outcomes. Neurol Neuroimmunol Neuroinflamm
2017,;4(6):e395

Longoni G, et al: White matter changes in paediatric multiple sclerosis and monophasic demyelinating disorders. Brain 2017;140(5):1300-15
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7 FuveSpuod & Noamotwd Kévipo
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—

2 2 Clinical events involving more areas of CNS
inflammation without encephalopathy,
separated by > 30 days; brainstem involvement

o

1 Clinical event plus > 1 high T2 signal in MRI of
brain according to McDonald criteria 2010

—)[ Higher annual rate of relapses which are severe

In children 2 12 years of age: Presence of single
acute event that dose not agree with ADEM
criteria, but with brain MRI findings according
to McDonald criteria 2010 for DIS & DIT

ADEM, followed by non-encephalopathy
clinical event after 3 months, with MRI evident
new lesions

E Wassmer et al:International Pediatric MS Study Group Global Members Symposium report. Neurology 2016,;87;5110-5116
Thompson AlJ, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162-73

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87;5103-5109
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>2 artucks”; objective dinical
evidence of >2 lesions or objective
clinical evidence of 1 lesion with
reasonable histoncal

evidence of a prior .m;ukh

; JuveSpuwomd & Noamotesd Kévipo
Navenoorgiou MNatpuv 3 » » e ®
>2 artacks®; objective dinical
evidence of 1 lesion

1 artack”®; objective clinical
evidence of >2 lestons

1 attack®; objective clinical
evidence of 1 lesion
(clinically isolared syndrome)

otnplleTa

Insidious neurological progression
suggestive of MS (PPMS)

Additional Data Needed for MS Diagnosis

Nunc‘

Dissemination in space, demonstrated by

»1 T2 lesion in at Jeast 2 of 4 MS-typical regions of the l NS

‘pcrmmmul.u juxtacortical, infratentorial, or spinal cord)®;

Await a further clinical attack® implicating a different CNS site
Dissemination in time, demonstrated by

Simultancous presence of asymptomaric gadolinium-enhancing
and nonenhancing lesions at any time; or

A new T2 and/or gadolinium-cnhancing lesion(s) on follow-up
MR, irrespective of its timing with reference to a bascline scan; or
Await a second dinical attack®

Dissemination in space and time, demonstrated by:

For DIS:

*1 T2 lesion in at least 2 of 4 MS-typical regions of the CNS
'pcmcmmul.u juxtacortical, infratentorial, or spinal cord)”;
Await a second dlinical attack® implicating a different CNS site; .md
For DIT:
Simultancous presence of asympromaric gadolinium-enhancing
and nonenhancing lesions at any time; or

A new T2 and/or gadolinium-enhancing lesion(s) on follow-up MRI,

irrespective of ity timing with reference to a baseline scan; or
Await a sccond dinical attack®

| year of discase progression (retrospectively or prospecrively
determined) plus 2 of 3 of the following critera®;

1. Evidence for DIS in the brain based on >1 T2 lesions in the

MS-characteristic (periventricular, juxtacortical, or infratentorial) regions

2. Evidence for DIS in the spinal cord based on 22 T2
|c\|nn\ in the u\ld
3, Positive CSF (isoclectric focusing evidence of oligoclonal bands

andlor elevated 1gG index)

E Wassmer et al:International Pediatric MS Study Group Global Members Symposium report. Neurology 2016,87;5110-S116

Thompson AJ, et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018;17(2): 162-73

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87;5103-5109

DIT,

24
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* ayyelakec/oAsyuovwdelc madnoelc avoooAoyLknC

altioAoyliac

O ayyeltda KNZ/mpwtonabnig ayyetitida tng matdikng nAkiog

O  OUOTNUOTIKOG  epuBnuatwdng  AUkog, vooo¢  Behcet,
aviipwopoAutdalpukd ouvdpopo, ocoapkoeibwon Tou KNI,
ouvbpopo Sjogren

* LETABOALKEC/OHLATPOVIKEC TTATNOELC

o Jtoxovéplakn  eykedpaiomdBela(MELAS, ouvépopo Leigh,
ouvépopo NARP)
o Aeukobuotpodieg

o €Mewn B12 i puAAikov

* Aoiuwén KN2

o umoppeAiwon tou KN

O

O

O

O

O

€PMNTLKA eykedaAitida,
Loyeving eykedaitida
HIV

VEUPOOULAN

V000G €€ oVUXWV YAANC

* KKKONUELEC

o  Aépdwpa

O  0OTPOKUTWHA

o yholwpa

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76

WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology.

2016;87(9 Suppl 2):574-8
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* OpLOUOG-aLltloAoyia-emidnuioAoyia
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* gTO)YOL:

O  OWVTLHETWTILON OelaC UTTOTPOTIAG

o Helwon ouxvotntag Kol coBapotnToC UTIOTPOTIWY

O  UTIOOTNPLKTLKA QVTLUETWTILON VEUPOAOYLIKWY OUUITTWHUATWY

O anwtepoc otoyoc n Udeon thc vooou: NEDA (No Evident Disease Activity)

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76
WaldmanA, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,87(9
Suppl 2):574-8

Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018,20:194—-8
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OUVEADLO

* ueuAnpedviloAovn

O iv20-30mg/kg/uépa (1g puéyloto) yia 3-5 pEpeg
o peros 1mg/kg/uépa yia 1-2 eBdopadec o pn oAoOKANPWUEVN Amavtnon

o  UmepyAukaluia, umtéptaon, alpoppayia NE2 (yaotponpootaocia)

* evbodAEBLa avoocoodatlpivn (IVIG)

o 0,4mg/kg/uépa yla 5 pépeg
o ypuwdng cuvdpoun, donmtn unviyyitda, atpoAutiki avatuia, 6pouBoepBoAlopnog

o uméptovo SlaAlupa — mpoooxn o€ aoBeveig pe vedppikn SuoAettoupyia

* MAaopadalpeon

® og KepOUVOPOAO eykataotaon f/kot Bapld KAWVIKN elkova, 5-7 cuvedpieg og Stdotnua 2 eBdopdadwyv
* e£AVTANON TapayovTwy MRENG Kal NAEKTPOAUTWV — TIPOCEKTLKA TtapakoAouBnaon

S Otallah & B Banwell: Pediatric Multiple Sclerosis: an Update. Current Neurology and Neuroscience Reports (2018) 18: 76

Waldman A, Ness J, Pohl D, Simone IL,Anlar B,AmatoMP, et al. Pediatric multiple sclerosis: clinical features and outcome. Neurology. 2016,;87(9
Suppl 2):574-8

Krajnc N, Orazem J, Rener-Primec Z, Krzan MJ. Multiple sclerosis in pediatric patients in Slovenia. Mult Scler Relat Disord 2018;20:194-8

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87,;5103-5109
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T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87,;5103-5109
E Wassmer et al:International Pediatric MS Study Group Global Members Symposium report. Neurology 2016,;87;5110-5116
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* TDOMTOMOLNTIKN TNC VOoou Ueparela: puduLon TnC avoolokNC amavTnonc

o Melwon ouxvoTNTAG UTTOTPOTIWY
o emPpaduvon mpoddou vEUPOAOYLKAC Kal aKTVoAoyLKNC BAAPBNC

* mowiun evapén Sepamneioac vYnAnc SpaoTIKOTNTOC

O TILO QTOTEAECUATIKA OTO TIPpWLUA oTAdLa

o &vrtova pAeypovwdng vooog

O MeyaAUTEPN avarmnpia oe UIKPOTEPN NALKIOL 0 OX€on UE TOUG EVAALKEG, TAPA TNV
KaAUTEPN apXLKN TTOpELa TNG VOOOU

o yvwoloka eAeipata oto 1/3 twv acBevwv

O MELWHUEVOC OYKOC EYKEPAAOU

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87;5103-5109
E Wassmer et al:International Pediatric MS Study Group Global Members Symposium report. Neurology 2016,;87;5110-S116
Q An, CH. Fan, SM. Xu: Childhood multiple sclerosis: clinical features and recent developments on treatment choices and outcomes. European

Review for Medical and Pharmacological Sciences 2018; 22: 5747-5754
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* pUTULOTIKA TNC OVOCLOKNC OTTAVTNONC

O  TPWTINC Kot SeVTEPNC YPOUUNG

O  TPWTINC YPAUMACS og Ttadld >12 xpovwv

o IFN-bla (Avonex®, Rebif®), IFNb1b (Betaferon®), glatiramer acetate (Copaxone ©)
V" LELWVOUV TOV apLOUO TWV UTIOTPOTIWY

v 10 BaBuod tne avarmnplog

V' 1n §paoctnplotnta TN vooou

Q An, CH. Fan, SM. Xu: Childhood multiple sclerosis: clinical features and recent developments on treatment choices and outcomes. European
Review for Medical and Pharmacological Sciences 2018; 22: 5747-5754

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current
concepts and treatment options. Neurol Ther 2016, 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon
beta-1a in pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013; 28: 849-856
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* pUTULOTIKA TNC OVOCLOKNC OTTAVTNONC

©)

v
v

NSRRI NS

TPWTNG YPOUMNAG o€ TtatdLd >12 xpovwv

wvtepdepovn B & ofikn yAatipapépn

erilloyn avaioya pe to Tpodih aodAAelag

o&lKn YAOTIpapEPN

avaAoyo BaokAg MPwTEivng LUEAVNC — AyVWOTOC LNXAVIOUOC dpAdong

urtodopla 20mg/uépa n 40mg 3 dopeg/efdouada

aviibpaon oto onueio tNG €yxuong, ocuvotnuatiki aviidpaon (ayxog, otnbayxn,

Sduormvola, alodnua moaApwy, Kokkiviopa, vdietal avtopata o€ 0,5-30 Aemtad)

Q An, CH. Fan, SM. Xu: Childhood multiple sclerosis: clinical features and recent developments on treatment choices and outcomes. European
Review for Medical and Pharmacological Sciences 2018; 22: 5747-5754

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current
concepts and treatment options. Neurol Ther 2016; 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon
beta-1a in pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013, 28: 849-856
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©)

TPWTNC YPAUMAGS o€ Ttadld >12 xpovwv

V' wrtepdepovn B

avootoAn avtoavtldpaotikwv T Aepdokuttapwy, enaywyn puBuotikwy T KUTTAPWY, avooToAn €l00d0u armod
Tov AEQ, puBuLon dAEYUOVWOWY KUTOKLVWV

IFN-B-1a IV 0,3mg 1/eBdopada rj umodopia 22/44ug 3/eBdopada

IFN-B-1B 0,25mg pépa mapd peEpa

ypumwdng ouvdpopn, evoxAnoelg TEX, avtibpaon oto onueio €xyuong, avénon nNnATKKwv eviUPwV,
AeukokuTtorevia, Bpopokutomnevia, SuocAettoupyia Bupeoeldolg

KAWLk urtoia yio OpopBwtiki pikpoayyelondbela, onelpapatovedpitida, capkoeldopopdn MVEUUOVLIKH VOGO
KAOe 3-6 punveg yevikn aipatog & Bloxnukoc EAeyxog (nmap, vedpoli, Bupeoeldnc)

oTouG 12 kot 24 pnvecg/kakr avtanokplon otn Beparmeia, EAeyX0G AVIIOWUATWY

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current concepts and

treatment options. Neurol Ther 2016; 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon beta-1a in
pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013; 28: 849-856
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* aéloAoynon Gspamneiac

Diagnosis of multiple sclerosis

o Oepamnela avaMOTEAECUATIKA QV: lr
Initiate treatment with IFNB or GA

O  TOUAQXLOTOV 6 AVEG KoL KAAN CUUOpdwon

_ , , . : A ' Evaluate treatment Evaluate treatment efficacy
O >= ouxvotnta UNOTPOTIWV I VEWV B anV otn tolerability-adverse events + Clinical evaluation every 3-6
months and at relapse
MRI - - = * MRI every 6-12 months and at
» GA: Persistent hypersensitivity relapse
reaction, Inability to tolerate
>S= . A - - . injections
o 2 KAWLKEG 1 QKTWVOAOYLKEG UTIOTPOTIEG EVTOG R e kerssud
, hepatic enzymes, leukopenia, * Persistent relapses
12 pnvwv persistent systemic reactions, * Increased disability
inability to tolerate injections, * MRI activity
, , neutralizing antibody + status )
o aMAayn IFN pe GA kot avtiotpodpwg "
No/ No_—"NlYes . ? es
O  OVATIOTEAECUATIKEG 0TO 30% / ---------- i
Shift from GAto IFNB or Shift to 2nd line
: : 2 : vonmie from IFNB to GA treatments
o Xpnon GoppaKwyY 2nG ypappung

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current concepts and
treatment options. Neurol Ther 2016; 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon beta-1a in
pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013; 28: 849-856
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* Jepartela SeUTEPLNC VOOUUNC

vaToALl{ou HAun

HOVOKAWVLIKO avTiowHa Evavtl uTtopovadag a4 WVTEYKPLVWY, AVAOTEAAEL TN HETOVAOTEUON TWV T AepdpoKuTApWY
oto KN2

neploplopog amnd MMA, avelupeon anti-JC avtiowpdtwv oto 50% twv maldlatplkwyv acBsvwv TOAAATTARG
oKAnpuvong

KukAopwopauidn

OTELPOTNTA, KAPKiVOG oupodOXOU KUOTNG, AsuxaLUia, EPETOL, aAwTekia, avatuia, BpouBokutomnevia, dtatapaxeg
KUKAOU, alpoppayio oupodoXou KUOTEWS, AOLUWEELS (EpBOAL)

pLtouLuarnn

aAAepyia, avalwnupwon nratitdog B

prtoavtpovn, dSakAllovpapnn, epykoAtpodn, tepiplovvouidn, dipebuidoupapikod

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current concepts and
treatment options. Neurol Ther 2016; 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon beta-1a in
pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013; 28: 849-856
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* UEAAOVTIKEC TeparteleC

o  OLYKOALLOSN, TepLtPAouvouidn, SipueBuldoupapiko: per os, feAtiwon cupupopdwong

o VEEC Beparmeiec: EMAVAUUEAVWTLKEC, VEUPOTIPOOTATEVUTIKEG, UTIOOTNPLKTIKEG

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current concepts and

treatment options. Neurol Ther 2016; 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon beta-1a in
pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013; 28: 849-856
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BV1351 (Neurovax)

Abbraviations: ARR ~ annualized relapse rate, EDSS ~ Expanded Disability Status Scale; PD

- pharmacodynamics; PK ~ pharmacokinetics; Gd +

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87;5103-5109

[ Table 1 Current interventional clinical trials in pediatric multiple sclerosis (MS) (listed on clinicaltrials.gov, search term pediatric MS, June 2015)
Secandary outcome Estimated
Study drug Comparator Design Phase Primary outcome measure measures enrciiment Start date
Fingolimod Interfaron g-1a  Randomized controlled, 3 ARR PK, MR outcomes, 190 July 2013
{Gienya) IM (Avonex) double-blind, double cognitive battery
dummy maskad

Toriflunomide Placabo Randomzed controdled 3 Time to first clnical relapoe after PK, MR outcomes, 165 July 2014
{Aubagio) double-blind randomization cognitive battery
Dimethy! fumarate Nane Open-label 2 Change in the number of new or newly PK measures 18 July 2015
(Tecfidera) enlarging 12 hypenntense lesicns on brain

MRI scans from the baseline period to on-

treatment assassment period
Dimethyl fumarate Interferon p-la  Open-abel, 3 Proportion of participants free of MRI outcomes, 142 August 2014
(Tecfidera) IM (Avonex) randomized newinawly snfarging T2 hyparintense oegnitive battary

lesions on braén MRI scans
Dimethy! fumarate Placebo Open-label, 3 Time to first cimical relapse MRI outcomes, 172 December
{Tecfidera) randomized coghitive battery 2015
Natallzumab Nona Open-label 1 PK measures PD massures 13 July 2013
(Tysabrf)
IRS02 TCR peptida  Incomplete Randomzed, 1 New MRI Gd+ asions; WBC measurermants ImmunNe Measures 12 November
formulation in IFA Freund's double-blind EDSS score 2016
BV5S2, BVGSS adjuvant

Anticipated end
date

Seprtambar 2017

Janvary 2020

July 2016

Septamber 2020

January 2027

Jly 2014

November 2018

Spensor and
NCT no

Novartia
NCTD1882722

Sanofi
NCT02201108

Biogen Idec
NCT02410200

Blogen Idec
NCT02283853

Biogen Idec
NCT02428218

Blogen Idec
NCTD1884935

imymwne Response
Pharma Inc.
NCTO2200718

gadolinium-enhancing lesions; WBC ~ white blood cells
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European Review for Medical and Pharmacological Sciences ‘ 2018; 22: 5747-5754 \

Childhood multiple sclerosis:
clinical features and recent developments
on treatment choices and outcomes

Q. AN, C-H. FAN, S-M. XU

Department of Internal Medicine, Xuzhou Children’s Hospital, Xuzhou, Jiangsu, P.R. China

In order to approve current adult medications for pediatric MS use, FDA (Federal Drug Agency) of the United States, and EMA (European Medicines Agency) of

European Union, have ordered 4 and 15 pediatric clinical trials, respectively. Since the incidence of pediatric MS is rare and the ordered clinical trials may not

be able to recruit sufficient number of patients to satisfy statistical requirements, and it is quite likely that the outcomes of these pediatric MS clinical trials will
not lead to any meaningful conclusions on evidence-based drug analyses and clinical practice for the corresponding drug. Considering that the outcomes of
such clinical trials are not meaningful, it is suggested that these forced clinical trials, in which parents of children with MS may be lured to participate, are

potentially unethical. So, till these issue are resolved, clinicians have no choice to continue to use adult DMTs “off-label” for pediatric MS patients. Current

status of industry-sponsored pediatric MS clinical trials is given in Table I.



Current clinical trials in pediatric multiple sclerosis.

Drug Study Phase Primary No. of Proposed NCT number/
Design outcome patients to end date Sponsor
be enrolled

Natalizumab  Open-label 1 PK measures 13 Completed NCTO01884935/
(Tysabri) Biogen Idec

Fingolimod Randomized, 3 Annualized 190 Sept. 2017 NCTO01892722/
(Gilenya) controlled, relapse rate Novartis

double-blind,
double dummy
masked

Teriflunomide Randomized 3 Time to first 165 Jan. 2020 NCT02201108/
(Aubagio) controlled, clinical Sanofi

double-blind relapse after
randomization

Dimethyl Open-label, 3 Time to first 172 Jan. 2027 NCT02428218/
fumarate randomized clinical Biogen Idec
(Tecfidera) relapse

IR902 TCR  Randomized, 1 New MRI Gdl 12 Nov. 2018 NCT02200718/
peptide double-blind lesions; WBC Immune Response
formulation measurements Pharma Inc.
in [FA BV5S2,

BV6S5
BV13S1
(Neurovax)

Betaferon Observational 4 Safety and 68 Sept. 2016 NCT00963833/
(IFN-pB1b; Tolerability Bayer
Betaseron)

IFN-Pla Retrospective 307 Completed NCTO01207648/EMD
(Rebif) cohort study; Serono

Observational
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Adverse events observed in adult MS

[ Table 2 Dosing and potential adverse events for oral agents currently in clinical trials in pediatric multiple sclerosis (MS)
Route/adult dosing
Name schedule Mechanism of action
Fingolimod Oralfonce daily Sphingosine-1-phosphate receptor modulator, which

prevents lymphocyte from lymph nodes

Dimethyl fumarate Oral/twice daily Nrf2 antioxidant pathway modulator

Teriflunomide Oralfonce daily Reversible inhibition of dihydroorotate dehydrogenase,
a mitochondrial enzyme involved in pyrimidine synthesis for
DNA replication, affecting
T- and B-cell proliferation

Bradycardia at first dose, varicella infections,
herpetic infections, macular edema, lymphopenia,
PML (rare)

Flushing after dosing, Gl upset, lymphopenia, PML
{rare)

Hair loss, liver test abnormalities

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87;5103-5109
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° UTOOTNPNKTLKN Geparmeia

Brtapivn D: 800-3000IU per os yia emineda 30-80ng/mL

KOTwon: agpofLla aoknon, apavtadivn, podadivin

onaotikotnta: BakAodevn, Tlavidivn, Oialemaun, evéoelg allavtikng tofivng oe ocofapn
OTIAOTLKOTNTA

VEUPOTIAONTLKOC TIOVOG: YKOUTTATIEVTLVI, OLLTPUTTUALVN

Sduoyépela Badiong: paumpdivn

TPOUOG: KAOVOLEMAN, TIPOTIPAVOAOAN

OTIAOTLKA KUOTN: ofuBouTivn, ToAtepodivn, coAidevaoivn

SuTAwTmia: TTPLOUATIKA YuaALd

SduoapBpla: AoyoBepameia

KOtAOALP N : avTkataBAUTTIKA aywyn

Jancic J, Nikolic B, Ivance vic N, Djuric V, Zale tel I, Stevanovic D, Peric S, van den Anke r JN, Samardzic J. Multiple sclerosis in pediatrics: current concepts and
treatment options. Neurol Ther 2016; 5: 131-143

Tenem baum SN, Banwell B, Pohl D, Krupp LB, Boyk o A, Meinel M, Leh r L, Rocak S, Cantogno EV, Moraga MS, Ghe zzi A. Subcutaneous interferon beta-1a in
pediatric multiple sclerosis: a retrospective study. J Child Neurol 2013; 28: 849-856
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*  gnuavtikol mapayoviec avadoplkd HE TIC HOKPOXPOVIEG Bepameieg tng 2K otnv

riatdikn nAkia

O ETUMTWON O0TOUC OL0BEVELC KL TIG OLKOYEVELEG TOUC BpaxUxpova Kol HaKpoXpova

O MOKpOXpOvVIa emimTtwon Twv Bepamelwv otn GUOLKH, AVATITUELOKT), YVWOLAKN Kol
Jpuxokowwvikn €kBaon Ttwv aoBsvwv pe matdlatpkni €vapén IK otnv evnAkiwon
KUPLWC HE TN HaKpOXpOvLa TtapakoAoUBOnaon kat dnpLovpyia EUPEWV LNTPWWV

o 6Lebvny ouvepyooia petaly ylatpwyv, acbevwv Kol TWV OLKOYEVELWV TOUG,

GOPUAKEUTIKWY ETOULPELWV

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87,5103-5109
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Table 3 Considerations for future clinical trials in pediatric multiple sclerosis
(MS)

1. There are a limited number of children worldwide with MS; therefore it is recommended that
only one phase lll trial be initiated for each agent, and to avoid the situation of multiple studies,
possibly to satisfy different regulators, for one drug. Wherever possible, all international trials
should be harmonized.

2. Pharmacokinetic and pharmacodynamics studies should precede and inform dosing for phase
/Il trials.

3. There is a need for increased awareness and training of clinicians treating children with MS in
clinical trial methodology and understanding the risks and benefits that clinical trials offer.

4. Further discussions with patients and their families regarding their goals for treatment and
clinical trials and to develop patient-centered outcomes are needed.

5. Continued discussion and information about the state of the field for regulators and the
pharmaceutical industry is required.

6. There is a need to explore strategies to facilitate and expedite clinical trials in pediatric MS.

7. Methodology to evaluate long-term safety and efficacy outcomes in pediatric patients with
MS, particularly those participating in clinical trials, is needed.

T Chitnis et al: Pediatric multiple sclerosis: Escalation and emerging treatments. Neurology 2016,;87;5103-5109
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For the newly

Healthy
Neuron

— diagnosed with MS

Neuron

Take it one day at a time

You are stronger than you know.

Your life isn't over.

You are never a burden to your family and friends.
You will learn who the important people are in your life.
You are never alone.

You will learn how to listen to your body.

You can still be physically active.

. MS is not a death sentence.

10. Always maintain hope and never give up on your goals
and dreams!

:
2.
3.
4.
5.
6.
7.
8.
9

Affected Areas

LIVEWISEMS.ORG
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Take it one day at a time

You are stronger than you know.

Your life isn’t over.

You are never a burden to your family and friends.

You will learn who the important people are in your life.
You are never alone.

You will learn how to listen to your body.

You can still be physically active.

. MS is not a death sentence.

10. Always maintain hope and never give up on your goals
and dreams!
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LIVEWISEMS.ORG
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