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TABLE 4: The 2010 McDonald Criteria for Diagnosis of MS

Clinical Presentation Additional Data Needed for MS Diagnosis

>2 amacks®; <)bjcclivc clinical None©

evidence of >2 lesions or objective

clinical evidence of 1 lesion with

reasonable historical

evidence of a prior artack®

>2 artacks”; objective clinical Dissemination in space, demonstrated by:

evidence of 1 lesion >1 T2 lesion in at least 2 of 4 MS-typical regions of the ( NS
(periventricular, juxtacortical, infratentorial, or spinal u)rd) 3 or
Await a further clinical attack® implicating a different CNS site

1 attack®; objective clinical Dissemination in time, demonstrated by:

evidence of >2 lesions Simultaneous presence of asymptomatic gadolinium-enhancing
and nonenhancing lesions at any time; or
A new T2 and/or gadolinium- thanun;:, lesion(s) on follow-up
MR, irrespective of its timing with reference to a baseline scan; or
Await a second clinical attack®

1 attack®; objective clinical Dissemination in space and time, demonstrated by:
evidence of 1 lesion For DIS:
(C|inica“y isolated syndmmc) >1 T2 lesion in at least 2 of 4 MS- npl(.al regions of the ( NS

(periventricular, juxtacortical, infratentorial, or spinal u)rd) s or
Await a second clinical attack® implicating a different CNS site; and
For DIT:

Simultaneous presence of asymptomatic gadolinium-enhancing

and nonenhancing lesions at any time; or

A new T2 and/or gadolinium-enhancing lesion(s) on follow-up MRI,
irrespective of its timing with reference to a baseline scan; or

Await a second clinical attack®

Insidious neurological progression 1 year of disease progression (retrospectively or prospectively

suggestive of MS (PPMS) determined) plus 2 of 3 of the following criteria%:
1. Evidence for DIS in the brain based on >1 T2 lesions in the
MS-characteristic (pcrivcnn’icular. juxtacortical, or infratentorial) regions

2. Evidence for DIS in the spinal cord based on >2 T2

lesions in the cord

3. Positive CSF (isoelectric focusing evidence of oligoclonal bands

and/or elevated IgG index)
If the Criteria are fulfilled and there is no better explanation for the dinical presentation, the diagnosis is "MS"; if suspicious, but
the Criteria are not completely met, the diagnasis is “possible MS™; if another diagnosis arises during the evaluation that betrer
explains che dinical p ion, then the diagnosis is *not MS.”
*An arrack (relapse; exacerbation) is defined as patient-reported or objectively observed events typical of an acute inflammarory
demyelinating event in the CNS, current or historical, with durauon of ar least 24 hours, in the absence of fever or infection. It
should be documented by contemporaneous neurological ion, but some historical events with symproms and evolution
characteristic for MS, but for which no objective neurological findings are documented, can provide reasonable evidence of a prior
demyelinating event. Reports of paroxysmal symptoms (historical or current) should, however, consist of multiple episodes occur-
ring over not less than 24 hours. Before a definite diagnosis of MS can be made, ar least 1 arrack must be corroborated by findings
on neurological examination, visual evoked potential response in parients reporting prior visual disturbance, or MRI consistent
with demyelination in the area of the CNS implicated in the historical report of neurological symproms.
®Clinical diagnosis based on objective clinical findings for 2 attacks is most secure. Reasonable historical evidence for 1 past arcack,
in the absence of documented objective neurological findings, can indlude historical events with symproms and evolution character-
istics for a prior inflammarory demyelinating event; ac least 1 artack, however, must be supported by objective findings.
“No additional tests are required. However, it is desirable char any diagnosis of MS be made with access to imaging based on these
Criteria. If imaging or other tests (for instance, CSF) are undertaken and are negative, extreme caution needs to be taken before
making a diagnosis of MS, and alternarive diagnoses must be considered. There must be no berter explanation for the dinical pre-
sen(auon, and objective evidence must be present to support a diagnosis of MS.

¢Gadolinium-enhancing lesions are not required; sympromaic lesions are excluded from consideration in subjects with brainstem

or spinal cord syndromes.
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[ NMOSD diagnostic criteria for adult patients ]

Diagnostic criteria for NMOSD with AQP4-IgG
1. At least 1 core clinical characteristic
2. Positive test for AQP4-IgG using best available detection method (cell-based assay strongly
recommended)
3. Exclusion of alternative diagnoses®

Diagnostic criteria for NMOSD without AQP4-1gG or NMOSD with unknown AQP4-1gG status
1. At least 2 core clinical characteristics occurring as a result of one or more clinical attacks
and meeting all of the following requirements:
a. At least 1 core clinical characteristic must be optic neuritis, acute myelitis with LETM, or
area postrema syndrome
b. Dissemination in space (2 or more different core clinical characteristics)
c. Fulfillment of additional MRI requirements, as applicable
2. Negative tests for AQP4-IgG using best available detection method, or testing unavailable
3. Exclusion of alternative diagnoses®

Core clinical characteristics
1. Optic neuritis
2. Acute myelitis
3. Area postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting
4. Acute brainstem syndrome
5. Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD-typical
diencephalic MR lesions (figure 3)
6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions (figure 3)

Additional MRI requirements for NMOSD without AQP4-1gG and NMOSD with unknown
AQP4-1gG status
1. Acute optic neuritis: requires brain MRl showing (a) normal findings or only nonspecific white
matter lesions, OR (b) optic nerve MRI with T2-hyperintense lesion or T1-weighted gadolinium-
enhancing lesion extending over >1/2 optic nerve length or involving optic chiasm (figure 1)
2. Acute myelitis: requires associated intramedullary MRI lesion extending over =3 contiguous
segments (LETM) OR =3 contiguous segments of focal spinal cord atrophy in patients with
history compatible with acute myelitis (figure 1)
3. Area postrema syndrome: requires associated dorsal medulla/area postrema lesions (figure 2)
4. Acute brainstem syndrome: requires associated periependymal brainstem lesions (figure 2)

Abbreviations: AQP4 = aquaporin-4; IgG = immunoglobulin G; LETM = longitudinally exten-
sive transverse myelitis lesions; NMOSD = neuromyelitis optica spectrum disorders.

@ See table 2 and text discussion on serologic considerations for recommendations regard-
ing interpretation of clinical and serologic testing.
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MmmyHonaTtoreHes PC



UTo BOBNekaeTcs B uMMmyHonartoreHes PC(1)
KNeTKn

Qkenpeccus monekyn IKlK, npeseHTUpyeT aHTuUreH T-
numdountam, BolpabatbeiBatoT nogknaccel NJ1-12.

— B (D

AlK, aktueupyet noctynusewimne B LIHC T-numdouuntsl n
nokosLimeca (npu peunonsax)

—

y4acCTBYHOT B CO3[4aH1UM BOCNannTeNbHOW cpeabl C
NOMOLLbIO unToknHoB (UJ1-6).

@ BbipabaTbiBaeT raMma-uHTepdEepOoH, KOTOPbLIA NPUBOAMT K

akcnpeccum MHC un aktnsupyet LI TII.

@ npAaMoe noBpexgeHmne onnrogeHgpounToB.

()
' TH17\/' peannayet cBoe nospexaeHune ¢ nomoLubio UJ1-17 yepes
o acTpouuThbl.

HapyLLleHne COOTHOLLIEeHNe akTUBHOCTM Th1/Th2/Th17 n3-3a oTCyTCTBUA
= paboTbl reHa Fox3p.

Th2 1 B-KNETKN UrparoT ABONHYIO POSib: C OAHOM CTOPOHbLI NOAABNSAT akKTUBHOCTb

Th1nTh17, c nomowsio UJ1-4; c apyron- BolpabaTtbiBaloTCs aHTUTENA K MUENUHY !



UTo BOBNekaeTcs B uMMmyHonartoreHes PC(2)
LIUTOKUHBI U MOSTEKY b

ICAM-1 | Vascular cell adhesion molecule 1 1 Inter-cellular adhesion molecule 1 — Monekynbl
- aareaun T-nMMdOLNTOB
MMP, TNF-a, NO } BblpabaTbiBatoTCA SHAOTENNEM U
Makpoaramm; yBennunearoT NpoHmuaemocTtb 'Ob
CdounHrosmH-1-gpocaTHble peLenTopbl obecneumBatoT nponugepaunto T-
NMMAOLUTOB, BbIX0, N3 nepudpepndecknx nnmgaTmyeckmx y3nos u
npoHukHoBeHMe Yyepes ['Ob B LIHC
o NJ1-12 oBecneuvnsaet nponudpepaumio n gudpdepeHumnposky T-numdountos; UJ1-6
—noatun UJ1-12, yyacTteyowwmnm B NoBbILLEeHUN NpoHuLaemocTtu '9b n aktneaumm T-
numdoumnTtos (Th17); UIT-27 — BolpabaTtbiBaeTca T-perynaropamu, obecrneynsaet
BanaHc T-kneTok

=2 NJ1-4 BbipabaTtbiBaeTca Th2 n B-numdountamm, nogasnsaroT pyHKumo Thl7

@ WI-17 obpasyercs Th1l7, npenaTcTeyoT peM1enMHnsaLmm onmrogeHapoLnToB
(MrenuH) yepes acTpouUUTbI

S1PR

BbipabaTbiBaeTcsi, rnaBHbIM 00pa3oM, Thl; akcnpeccupyroT Ha NOBEPXHOCTU

® - IFN
: knetok ['KI™ n aktusupytot LTI

MOG Myelin oligodendrocyte Gp

PLE  Proteolipid protein Benku MuenvHa; ssBnsitoTcs MULLEHsIMU B naToreHese PC
BB Myelin basic protein
Monekynbl Jagged1 (BblpabaTbiBaeMble acTpouuTamm) ¢ Monekynamu Notchl (BbinabaTbiBaemble
ONUroaeHAPOLIMTaMUN NPENATCBYIOT PEMMENMHN3ALIMI BOTTOKOH.
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BbiBOAObI

* [NaBHYIO ponb B UMMYHHoMaToreHese PC
npmxoauTcs Ha T- NIMMOUNTbI, @ UMEHHO Ha
ThlinThl7

* KOMMOHEHTLI r'ymoparnbHOro UMmMyHuTeTa (Th2
N B-KNEeTKN) nrparoT ABOUHYIO POnb: C O4HOW
CTOPOHbI NOAABNAKT akKTUBHOCTL Th1 UM Thl7,C
nomouubto NJ1-4; c apyron- BoipabartbiBatoTCs
aHTuTEena K MMenuHy

 OCHOBHOW MULLEHDbIO ABNseTca MmnenuH (MBP-
myelin basic protein; PLP — proteolipid protein;
MOG - myelin oligodendrocyte Gp)
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Fingolimod (FTY720): discovery and

Multiple Sclerosis: The Role of Cytokines in Pathogenesis and

development of an oral drug to treat
multiple sclerosis

in Therapies

Amedeo Amedei 1'2’3'*, Domenico Prisco >* and Mario Milco D’Elios ***

Volker Brinkmann *, Andreas Billich*, Thomas Baumruker*, Peter Heining*,
Robert Schmouders, Gordon Francis', Shreeram Aradhye’ and Pascale Burtin*



MIMMyHHONATOreHes
Ontukomuenuta [leBuka



Lymph Node

0
v
H

Complement
Memb attack comp
OAPs

Blood

- .
E , - : &Y - N
Yy . 3 . T p :
N ; : R Y
" y .
! , f a8 A
k . " - . WL N, i oy
v .- L | .
: . *5 T o
W XA PSS © A
\ v 3 ' . . 4 " §
B .
AL : : 4 2 L
0 B 4 s . > - 4
« e Ik ) d . 4
L LN . ; sy . .
“u 5 : o " o e . k¢
., b * . L s Mgt -
o 8 . g B o N R e
s XA, i a . Fos
. > Y S sy :
g S o » e S s
- L ] _ N -
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AHTUTEeNna K AQP4

* [1lpoxooaT yepes ['Ob

* HoxKa acTpouunTa, KoTopaa ABMAETCHA COCTaBHOU
yacTblo [ Ob 1 cBaA3aHHaa 6a3anbHbIM CrOeEM
9HOO0TENUA, ABNAETCS camMoun yA3BMMOW
MULLEHbIO, B KOTOPOU nmerotca AQP4

» AkTuBauuna CK aBnseTcs rnaBHbIM aTaKyoLUM
3BeHOM B nospexaerHne LIHC



UTO BOBNEKAIOTCA B
nmmyHHonartoreHes OM/[

'em — BbipabaTbiBatoT NMO-1g¢ L,

* ACTpPOUUTLI — HapyLLleHNe akTUBHOCTH
HEWPOHOB U pPerynaumm KpoBeHOCHbIX
COCY[OB.

« KomnoHeHTbl CK (C54a, C5b, ,*\

* Hentpodunol @
M y .
* MoHouuTbl (&>

e 303nHODUIIbI

* LInToKnHbI (CXCL1,CCL2, CCL5)
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The spectrum of neuromyelitis optica

Dean M Wingerchuk, Vanda A Lennon, Claudia F Lucchinetti, Sean J Pittock, Brian G Weinshenker



BbiBOAObI

* B nmmyHonartoreHesze OM[ B noBpexgeHunu
oTBoauTCcAa NMO IgG 1 B-KrneTkam
(F'ymopanbHbIN UMMYHUTET)

* Hentpodunbl, 303MHOMUNbLI U MOHOLIUTbI

murpupytot B LIHC, B oyarax noBpexaeHus 3a
cYeT XeMOKNHOB

« Cncrtema KomnremMeHTa t UMMYHHbIE
KOMMJeKCbl OTKMNaabiBaTCA BOKPYr HOXEK
acTpoOLNTOB, Bbi3biBas X rmbenb u
HapyweHue ' Db
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Treatment change

Mode of action and ARR

Medication Dose and schedule Monitoring consideration reduction
Azathioprine {+ 2-3 mg/kg/day Initial: TPMT activity If MCV did not rise on Blocks synthesis of
prednisone) (PO) {+ 30 mg/day): assay. Periodic: MCV initial dose, consider adenine and guanine:
1-2 daily doses increase =5 points increase by 0.5-1 ARR reduction from
(prednisone taper from baseline; monthly mg/kg/day; or consider 2.20to 0.52 over a
after 6—9 months) liver function tests for increasing dose or median duration of
first 6 months, then duration of prednisone; 22 months in 99
quarterly; maintain switch to rituximab or patients
absolute neutrophil mycophenolate mofetil
counts > 1000 cells/pL
Mycophenolate 1000-3000 mg/day Consider target of If ALC goal cannotbe  Inhibits inosine
mofetil (+ (+ 30 mg/day): absolute lymphocyte reached at maximum monophosphate
prednisone) (PO) Two daily doses count of 1.0-1.5 k/pnl; dose of 3000 mg/day, dehydrogenase,
(prednisone taper monthly liver function observe dosely for primarily the type Il
after 6—9 months) tests for first 6 months, relapse; switch to isoform foundin T
then quarterly rituximabs cells and B cells: ARR
check trough levels of reduction from 1.28 to
metabolite 0.09 over a median

Rituximab 1000 mg IV for
adults; two doses
of 1000 mg
14 days apart;

375 mg/m? for
children for four
weekly doses of
375 mg/m?

Prednisone (PO) 15-30 mg: daily dose;

taper after 1 year

Methotrexate (PO) 15-25 mg weekly

Monthly CD157" B cells
starting immediately
postinfusion; if CD19%
count exceeds 1% of
total lymphocytes,
re-dose with rituximab;
if suppression of
CD19" count does not
occur, consider
switching to alternative;
monitor
immunoglobulins
yearly

Monitor for
hyperglycemia, blood
pressure; DEXA scans
as appropriate for
osteoporosis; vitamin
D and calcium
supplementation as
needed; consider
proton pump inhibitors
for gastric protection

Check for liver toxicity
every 3 months;
recommend folate 1 mg
supplementation; avoid
nonsteroidal
anti-inflammatory

drugs

Relapses during first 3
weeks of initial dosing
are not failures; relapses
when CD19% count is
greater than 1% are
failures owing to
undertreatment; switch
to azathioprine or
mycophenolate mofetil

Prednisone monotherapy
not recommended for
long-term use beyond
1.5 years; switch to
azathioprine,
mycophenolate, or
rituximab

Switch to azathioprine,
mycophenolate mofetil,
or rituximab

follow-up of 28 months
in 24 patients

Anti-CD20, B cell
depletion: ARR from
1.7 to 0 after a median
follow-up of 19 months
in 25 patients

Multiple effects

Folic acid antagonist

12

Continued

Neuromyelitis optica and the evolving spectrum
of autoimmune aquaporin-4 channelopathies: a decade

later

Sean J. Pittock? and Claudia F. Lucchinetti?
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ONTUKOHENPOMMUENUT

PaccesiHHbIN cknepos

MNoBpexnaeTtca 6enoe n cepoe
BELLECTBO

I'Iospe»m,aeTCﬂ TONbKO 6enoe BeLecTBo

BocnaneHune

BocnaneHune

OcCrnoXHseTCA HEKPO3OM HEPBHbIX
TKaHeun

Hekpos oTtcyTcTByeT

KaButauumn (obpasoBaHme NonocTen)
eCcTb

KaButauum oTcyTCTBYHOT

MwuenuH B ovarax nopaxeHust MoXxeT
ObITb COXpaHeH

BblpaxkeHHast eMuenmHmn3aums

AKCOHarnbHOe NnoBpeXaeHne

AKCOHarnbHOe NnoBpeXxaeHne

JlenkouunTtapHasa MHpUNLTpaumd
npeacTasrieHa rnaBHbIM 06pasom
903nHOmamu n HenTpodpunamm

JlenkounTtapHasa nHpUnNsTpauus
npencrasneHa T- n B-numdouutamm

YTpaTa akBanopuHOB 4 TuMna BO BCeX
o4arax nopaxeHus

AKBaNoOpPWHbI 4 TUNAa He TPOHYThI

OTnoXxeHne KomnnemeHTa u IgG-lgM
BOKPYI COCy0B

MeHee 3Ha4YnMmo ydyacTtmne KoMmrJjieMmeHTa




~ CNOXHOCTb AMAarHOCTUKNA

KnnHunyeckme npusHakm OnTtmnkomuenut [leBuka PaccesiHHbIN CcKIepos
Mon (PK:M) 9:1 3:1
OnTuyeckum HeBpUT +++ ++
Bbipa)keHHbIN, +++ +
bunatepanbHbIv
Mwuenut +++ ++
lNapumanbHbIn (+) +++
PacnpocTtpaHeHHbIn (>3 +++ -
CermMeHTa)
Ananns LICXK
OnuroknoHanbHbIE MOSOCHI (+) ++
YBenunyeHune 6enkos + (+)
NneounTto3s ++ +
JNTnmpounTos ++ (+)
MPT lonoBHoro Moara
[vnoTtanamyc/Tanamyc + -
Monycdepsl
[MpogonroBatbii MO3r
Kputepuun Barkoff - +++
(auccemeHauus B
NPOCTpaHCTBE)
NMO IgG ++ -




[TpumeHeHne npenapartos ot PC
naumeHTam ¢ OHM moxeT
NPUBOAOUTL K yCYrybneHumto TedeHus
nocriegHero

Mo faHHbIM KNMMHUYECKNX HabnoaeHun:

N®H [B: npoBounpytoT 06oCcTpeHunsa ontukommenuta [esuka
PuHronnumoa: nposouUnpyeT 000CTPEHUS

Hatannsymab: npoBounpyet Taxenble 060CTpeHnd
AnemTty3ymab: BO3MOXHO, NPOBOLMPYET MNPOorpeccmpoBaHne
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