Neuromyeltis optica (Devic)



AeduHnymja

Neuromyelitis optica - NMO (Devic-oBa 60necT) e aBTOMMYHO, A€MUESIMHU3UPAYKO
3abonyBare Ha ueHTpanaHuMOT HepBeH cucteM (UHC) kKoe ce MaHudectupa co
OMNTUYKU HEBPUT U aKyTEH TpaHCBep3asieH MUEINT.

1870 roa. Clifford Allbutt - npB nat onuwiaHoO Kako nocebeH eHTMTeT!

1880 roa. Erb W.H. npB aetanen onuc!

1894 rog. Eugene Devic 1 Fernand Gault npB nat ro MMeHyBaaT Kako neuromyelitis
optica’-24

CMeTaH 3a MOHO(da3eH CMHAPOM, NOATUN Ha MyAaTuna ckneposa (MC) Koj ro ymHar
UCTOBPEMEHU bmnatepaseH ONTUYKM HEBPUT M TPAaHCBEpP3aJleH MUEINT.

[leHeCc npeno3HaeH Kako TUMUYHO peslancMpayvyko, roHeKoraw MoHodas3Ho
3abonyBame, CO KJAMHUYKU 1aOOPATOPMCKU U HEYPOUMMULIMHI KApPaKTEPUCTUKMU KOM
ce pa3/imKyBaaT of TMe Kaj MC.

1. Wingerchuk, D.M.; Hogancamp,W.FE.; O’Brien, P.C.;Weinshenker, B.G. Neurology 1999, 53, 1107. 2. Wingerchuk, D.M.; Lennon, V.A.; Lucchinetti, C.F.; Pittock, S.J.; Weinshenker, B.G.
Lancet Neurol. 2007, 6, 805-815. 3. Wingerchuk, D.M.; Lennon, V.A.; Pittock, S.J.; Lucchinetti, C.F.;Weinshenker, B.G. Neurology 2006, 66, 1485-1489. 4. Jarius, S.; Wildemann, B. J.
Neuroinflamm. 2013, 10, 1-12.



2004 rog. Lennon 1 Wingerchuk - neuromyelitis optica 1gG (NMO-IgG), cneundmyHo
MapKep aHTMTeNo Koe ro audepeHumpa NMO og MC'- aBToMMyHa acTpoumTonatmja, He MpUMapPHO
AeMUenuHmn3Inpadka 6onect

2005 rog. Lennon et al. - NMO-IgG cenektMBHO ce Bp3yBa 3a akBarnopuH 4 (AQP4)

KaHa/MTe 3a BopalZ - perynatopHa @yHKUMja-OoapKyBatbe Ha XOMeocTasaTa Ha BOJa,
HeBpOMHdAamMaLmja

AKBanopuH-4 MOHOMEpUTE Ce COoCTojaT o0 LWecCT CnupasiHu,
TPAHCMEMOPAHCKM [AOMEHM M fABa KpPaTKM CAMPasIHA CErMEHTU
JloUMpaHM OKOoJly BogeHaTa nopa

2 usocopmm M1 1 M23 -HajsactaneHa Bo LIHC 3.4
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FeHoT 3a AQP4 e nouympaH Ha Xpomo3omoT 18>
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1. Lennon, V.A.; Wingerchuk, D.M.; Kryzer, T.J.; Pittock, S.J.; Lucchinetti, C.F.; Fujihara, K.; Nakashima, I.; Weinshenker, B.G. Lancet 2004, 364, 2106-2112.

2. Lennon, V.A.; Kryzer, T.J.; Pittock, S.J.; Verkman, A.S.; Hinson, S.R. J. Exp. Med. 2005, 202, 473-477. 3. Papadopoulos, M.C.; Verkman, A.S. Aquaporin 4 and neuromyelitis optica. Lancet
Neurol. 2012, 11, 535-544. 4. Ho, J.D.; Yeh, R.; Sandstrom, A.; Chorny, I.; Harries,W.E.; Robbins, R.A.; Miercke, L.J.; Stroud, R.M. Proc. Natl. Acad. Sci. USA 2009, 106, 7437-7442. 5.
Ribatti, D ; Nico, B AQP4 (aquaporin 4) Atlas Genet Cytogenet Oncol Haematol. 2013;17(6):367-370.



Ennpgemumonoruja

« Fno6asnHo pacnpocTpaHeTo 3abonyBamwe’
 NpeBaneHua-rno6anHa 0.05-13 /100,000 xkutennt:2
- MoyecTta Kaj }keHuTe (ogHOC 9:1 KeHU:MaXkKH)3

- Kaj Hajronem aen oa nauneHTMTe 3anoyHyBa nomery 30-40 rog. BospacT4*

- Ho, Moke pa ce jaBu 1 >50 roa. Bo3pacTt , M1 Kaj NOBO3pacHU, HO 1 BO AeTCKa
Bo3pacT 33,6

Cnopaau4Ho 3ab6onyBawe, HO Kaj 3% MMa noBeKe 3a60/1eHN BO CEMEjCTBOTO
HLA noBucok pu3uK 3a 6onecra:

DRB1*0301 3a 6ena paca,
DPB1*0501 3a A3ujaTtu

1. Etemadifar M, et al. Mult Scler Int 2015;2015:174720; 2. Flanagan EP, et al. Ann Neurol 2016;79:775-783; 3. Wingerchuk DM, et al. Lancet Neurol 2007;6:805-815; 4.
Merle H, et al. Opthalmology 2007;114:810-815; 5. Asgari N, et al. Neurology 2011;76:1589-1595; 6.Pandit L, et al. Mult Scel 2015;21(7):845-853;



AQP4-1gG - pen og natodpusmonormjata Ha NMOSD

While the precise inflammatory cascade involved in NMQOSD is still uncertain,

IL-6, B cells and complement are all considered to be involved'3
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AQP4, aquaporin-4; BBB, blood-brain barrier; IL-6, interleukin; 1gG. immunoglobulin G; MAC, membrane attack complex; TNF, tumor necrosis factor.

References: 1. Lennon VA, et al. Lancet. 2004;364:2106-2112. 2. Wingerchuk DM, et al. Neurology. 2015;85:177-189. 3. Jarius S, et al. Clin Exp Immunol. 2014;175:425-38. 4. Kimura K, et al.
Eur J Immunol. 2010;40:1830-1835. 5. Chihara N, et al. Proc Natl Acad Sci USA. 2011;108:3701-3706. 6. Takeshita Y, et al. Neurol Neuroimmunol Neuroinflamm. 2017;4:e311. 7. Obermeier B,
et al. Nat Med. 2013;19:1584-1596. 8. Uzawa A, et al. Clin Exp Neuroimmunol. 2013:4;167-172. 9. Rothhammer V, et al. Semin Immunopathol. 2015;37:625-638.




MMyHonaTtoreHesa

MMyHonatoreHesa Ha NMO:1. Heno3HaT NpuUMapeH MMYHM3MPAYKM HacTaH; 2. ynora Ha T-Ly Bo nag Ha
ToNepaHuMjaTa U perpyTupame Ha ApYyrm feyKouuTtun; 3. nnasmabnactmte npoayumpaat AQP4-1gG, Kou Bnerysaat
Bo UHC npeky 4. eHpoTenujanHa TpaHCUMTO3a BO noJpadjata Ha 3rosnemeHa nponyctimBoct Ha XJ/Ib u
CEeNIeKTMBHO Cce Bp3yBaaT 3a aquaporin-4 (AQP4); akTMBauMja Ha KOMMNIAEMEHTOT, NpeAn3BUKYBa KOMMJIEMEHT
3aBMCHa UMTOTOKCMYHOCT U NocaefoBaTe/IHO yMUpare Ha acTpoumtute; 6. HeyTpouanTe U eosnHopuamTe ce
3ronieMyBaat Ha nepudepujata CoO HMBHa nocnegoBaTesnHa MHpunTpaymja Bo UHC 7. mHbuATpaumja Ha
HeyTpoduan U eosnHoduAM 8. ceKyHAapHa AeMHenMHM3naumja npeamsBrMKaHa o, Mery Apyroto, daroumtosa
Ha MMEJIMHOT, U C/Ty4ajHO, MOMAaTHO OWTEeTyBake 04, NPOMHM.IaMaToOpHM haKTopK.

APC: antigen presenting cell; MAC: the membrane attack complex. 1. Zatonska MJ. Et al. Int. J. Mol. Sci. 2016, 17, 273



HueoTo Ha IL-6 e noBmncoko Kaj NMOSD oTkonKy Kaj MC v apyrmte He-uHp1aMaTOpPHHU
HEeBPOJIOLWKM 3ab01yBarba

HMBOTO Ha IL-6 BO cepyMuTe Ha 34paBu MHAMBUAYM € HUCKO (~1-10 pg/ml);

NpY UHPEKUMM, BOCMANUTEIHU MU MAJIMITHM 3ab60/1yBarba, HUBOTO Ha IL-6 Moxke aa
aoctmrHe o ~>1000 pg/ml!
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*Statistically different even
after multiple comparison
adjustment

MOG +, myelin oligodendrocyte glycoprotein immunoglobulin G positive; OND(s), (other) non-inflammatory neurological disorders/diseases;

PPMS, primary progressive multiple sclerosis; RRMS, relapsing remitting multiple sclerosis
1. Baran P, et al. J Biol Chem 2018;293(18):6762-6775; 2. Uzawa A, et al. Mult Scler 2010;16:1443-1452; 3. Matsushita T, et al. PLoS One 2013;8:e61835; 4. Kaneko J, et al. J Neurol Neurosurg

Psychiatry 2018. doi: 10.1136/jnnp-2018-317969.



KnnmHuuka MaHudectaymja U1 cCUMNTOMM

HajuyecTo: MHTEH3MBEH ONTUYKU HEBPUT U/UIN €KCTEH3UBEH JIOHTUTYAUHAIEH
TpaHcBep3a/sieH Mmuenmut 1.2

OHecnocobyBa4yKmM CUMNTOMU-HaAMAJTyBake UJIM T'YOUTOK Ha BUAOT, HApyLleHa
NnoABUXKHOCT, 60/1Ka, c1aboCcT, MHKOTUHEHTHOCT

3acerHata ®YHKLMOHAJIHOCT M 3HAYMTE/IHO HaMaJlyBatbe Ha KBa/IMTETOT Ha
¥UBOT34

Tek Ha 6onecTa

* HajuecTo ce jaByBa co enusoam - Kaj 80-90%;
* OHecnoco6eHoCcTa ce KyMyJiupa Co CeKoj usapoeH penanc'.3.>

1. Wingerchuk DM, et al. Lancet Neurol 2007;6:805-815; 2. Wingerchuk DM, et al. Neurology 2015;85:177-189; 3. Mutch K, et al. Disabil Rehabil 2014;36: 1100-1107; 4.
Methley AM, et al. Health Expect 2017;20:47-58. 5. Wingerchuk DM, et al. Neurology 1999;53:1107-1114.



/lMjarHo3aTa ce nocrtaByBa Bp3 OCHOBA Ha NMPMCYCTBOTO Ha 6apem efieH o4 6 rnaBHUTE

NMOSD KIMHUYKM KapaKTEPUCTUKM

HeBpur
Ha n. opticus
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Study retrospectively evaluated 292 Chinese AQP4-1gG-positive patients diagnosed with NMO/NMOSD based on the 2006 NMO and 2015 NMOSD diagnostic criteria.

"With NMOSD-typical diencephalic MRI lesions; #As transverse myelitis.
1. Wingerchuk DM, et al. Neurology 2015;85:177-189; 2. Long Y, et al. Front Neurol 2017;28;8:62.



AHTUTENnarta KoH akBanopuH 4-AQP4 ce cneundunyeH mapkep 3a NMOSD

73% (33/54) op naumeHTUTe! MMaaTr cepyMckuM aHTuTena KoH AQP4-igG, Koj e
BMCOKO cneymdmryeH 3a KJIMHMYKa guMjarHosa Ha NMOSD2

Ar cnopep, cepoHeratMBeH* cepyMm 3a

Ar cnopep, cepono3MTUBEH CEPYM 3a

AQP4-1gG

* 22 oA FNAaBHUTE KNMHUYKM KapaKTEPUCTUKMT
Kako pe3ynTaT Ha 21 K/IMHWYKA aTaKa U
MCMOJIHYBakE Ha CNeAHUTE YC/I0BU:

AQP4-IgG

21 rnaBHa K/IMHUMYKA KapakTepucTmkal
* 21 rnaBHa KJ/MHMYKA KapaKTepMCTUKA

* MMo3uTuBeH TecT 3a AQP4-1gG mopa fa 6uae onTuyku HespuT (ON),
aKyTeH MMEJIUT CO JIOHTUTYAMHANEH
* UcknyyyBare Ha anTepHaTMBHU AMjarHo3m eKCTEH3MBEH TpaHCBEpP3aeH MUEIUT

(LETM) wmnum area postrema syndrome

* [InceMnHaumja BO NpocTop (=2 pasIMYHU

TecTupateTo Ha 6MOMapKepoOT aKBanoOpHH SBIERL SN LR PRt e )

4-AQP4 pyTHMHCKM He ce NpMMeHyBa * UcnonHyBatbe Ha fononHuTe MPU ycioBu

[IOKOJIKY He NOCTOM OCHOBAHO COMHeHue
3a NMOSD * HeraTtuBeH Tect 3a AQP4-IgG

* UcknyyeHa antepHaTtMBHa AMjarHo3a

*Or unknown AQP4-IgG status

+Six core clinical characteristics of NMOSD have been defined: optic neuritis, acute myelitis, area postrema syndrome, acute brainstem syndrome, symptomatic narcolepsy or acute diencephalic clinical syndrome,
symptomatic cerebral syndrome with NMOSD-typical brain lesions

AQP4, aquaporin-4; IgG, immunoglobulin G; LETM, longitudinally extensive transverse myelitis lesions; NMOSD, neuromyelitis optica spectrum disorder; ON, optic neuritis.

1. Lennon VA, et al. Lancet 2004;364:2106-2112; 2. Wingerchuk DM, et al. Neurology 2015;85:177-189.



NMO spectrum disorder

NMOsd AQP4-1gG (+) NMOsd AQPA4-1gG (-)

(1) = 1 core clinical
syndrome
(2) seropositivity
for AQPA-lIgG
(CBA recommended)

(3) exclusion of other
diagnostic alternatives

(1) = 2 core clinical
syndromes (a-f),
resulting from = 1 clinical
attack fulfilling all the
following criteria:

(a) at least one of
the three: ON, acute
myelitis with LETM,

area postrema syndrome

{(b) dissemination in space

(=2 different core clinical
syndromes)

(c) MRI supporting
requirements for specific
syndromes

(2) AQP4-1gG negativity
or testing unavailable

(32) exclusion of other
diagnostic alternatives

Core clinical syndromes:
(a) aoptic neuritis
{b) acute myelitis
({c) area postrema syndrome
(d) acute brain stem syndrome

{e) symptomatic narcolepsy
or acute diencephalic clinical syndrome
with NMOsd-typical diencephalic
MRI lesions

{f) symptomatic cerebral syndrome
with NMOsd-typical brain lesions
a,0,c- most commen; d,c.f- 055 common
Supporting MRI requirements
for AQP4-1gG (-) cases:

(1) Acute OM: brain MRI normal
or nonspecific white matter lesions OR
T2-hyperintense or T1-Gd (+) lesions
in the optic nerve exending > ¥: optic
nerve length or including optic chiasm

(2) Acute myelitis: attack-associated
LETM on spinal cord MRI OR
=3 contiguous segments of focal cord
atrophy in cases with prior history
of meylitis

(3) Area postrema syndrome: dorsal
medullafarea postrema MRI lesion

{(4) Acute brain stem syndrome:
peri-ependymal brain-stem lesions

Abbreviations: NWMOsd — neurcomyalitis optica spectrum disorder; AQP4-1gi aquaporin 4 immunoglobulin G; CEBA — cell-based assay;
OM — optic neuritis; LETM — longitudinally extensive transverse meylitis; MRI— magnetic resonance imaging;

Gd [+) — gadolinium enhancing




[ Table 1 NMOSD diagnostic criteria for adult patients ]

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

Diagnostic criteria for NMOSD without AQP4-IgG or NMOSD with unknown AQP4-IgG 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 AQP4-1gG using best available detection method, or testing unavailable
3. Exclusion of alternative diagnoses®

Core clinical characteristics

. Optic neuritis

. Acute myelitis

. Area 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 (figure 3)

6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions (figure 3)

(ORI

Additional MRI requirements for NMOSD without AQP4-1gG and NMOSD with unknown
AQF’4 lgG status
. Acute optic neuritis: requires brain MRI showing (a) normal findings or only nonspecific white
matter lesions, OR (b) optic nerve MRI with T2-hyperintense lesion or T1l-weighted gadolinium-
enhancing Iesion 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 medullafarea postrema lesions (figure 2)
4. Acute brainstem syndrome: requires associated periependymal brainstem lesions (figure 2)

Al drimtimeme. AMIDA . mmnimememeiem Al Ll L v sl aliem 2L ETRA . it il s e

Abrs: AQP4 5 aquaporin-4; 1gG 5 immunoglobulin G; LETM 5 longitudinally extensive transverse myelitis lesions; NMOSD 5
neuromyelitis optica spectrum disorders. a See table 2 and text discussion on serologic considerations for recommendations
regarding interpretation of clinical and serologic testing.

Wingerchuk DM. et al. International consensus diagnostic criteria for neuromyelitis optica spectrum disorders Neurology® 2015;85:177-189.



Hespopaaunonowkm Haop kaj NMOsd: (a,b) MPU Ha uepBuKkanHa mep. cnvHanuc Kaj 51 roa. keHa co magnetic AQP4-1gG (+)
NMOsd; a) JNOHrMTYgMHa/IHU EeKCTEeH3UMBHM T2 XMNEepPUHTEH3MBHM JiIe3uM BO MO304YHO cCTe6sio0 b) cooaBetHn T1
XUMNOMHTEH3UTETH, KOMU NpeacTaByBaaT ¢oKasHa atpoduja Ha Mep. cnuHanmc; (c, d) nesmm Ha MPU Ha TopaKanHa mep.
CNMHANUC M Ha MO30K Kaj 20 rog. keHa co AQP4-IgG (+) co NMOsd; (c) ckopo KOMMJeTHO 3acerawe Ha MeA. ChMHaIMUC
LEeHTpa/IHO JIOHTUTYAMHA/IHO TOpaKasiHa mep.cnuHanuc; (d) moso4vHu nesmm Ha FLAIR (fluid-attenuated inversion recovery)
CHUMKM KOM HEe MM UcnonHyBaat ar. Kputepmuymn 3a MC. !

Images from the collection of Department of Neurology, Poznan University of Medical Sciences.'

1. Zatonska MJ. Et al. Int. J. Mol. Sci. 2016, 17, 273



Area Postrema/Dorsal Medulla MRI Lesions




ON and Spinal Cord MRI Lesions




Diencephalic MRI Lesions




Cerebral MRI| Lesions




AucdepeHuujanHa gujarHosa

Pa3/M4HM  HEBPOJIOWIKM  3ab60JlyBarba-BOCMAMTENIHM,  MH(MEKTMBHMU,  MaJIMTHM,
BACKY/JJapHU M XepeauTapHM, MOXKaT Ja Ha/IMKyBaaT Ha pas/iMyHMTE (DEHOTUMOBU Ha
NMOSD.

=pa3zsimka og NMOSD Bo natodmsmonorujata U1 JeKyBarweTo,
"paHa gMdepeHumjanHa gmjarHosa, m
"CooABeTeH UHAMBMAYA/IM3UPAH TPEeTMaH BiMjaaT Ha UCXOAOT

* MYJITUNJIA CKJIEPO3a
* aKYTEH AMCEMMUHUPAYKM eHUedalOMUENTUT

* UAMONATCKM aKyTEH TpaHCBEp3aseH MUenuT

* UAMONATCKM ONTUYKU HEBPUT

* BOCNa/MTE/IHU 6oNecTn acoumpaHm co aHTutena KkoH MOG (myelin oligodendrocyte
glycoprotein)

* CapKkomzosa

* 3acerate Ha LUHC npu cMcTeMCKM aBTOMMYHM 6GONECTH

* UHC nmmcpom

* HEBPOJIOWKM MaHMpecTauun Ha Behcet-oBa 6onect

* CNMHAHA AypasiHa apTepuoBeHcKa puctyna (SDAVF)

* HeypocUUAUC

 Leber-oBa xepegmMtapHa onTMYKa HeBponaTt1ja

Jarius S, Wildemann B, Paul F. 2014 British Society for Immunology, Clinical and Experimental Immunology, 176: 149-164



NMOSD mma KAMHUYKU U paaMONIOLLIKU KapaKTEPUCTUKU KOM Ce pa3/IMKyBaaT 0/

KapaKTtepuctnkm NMOSD12 Myntunna ckneposa’

Monynauuja CnvyHa rnobanHa npeBaneHua’ Mo3acTaneHa Mery nonysaumjaTa BO
EBpona u CeB. AMepuKa 3

MpoceyHa Bo3pacT Ha ~39 roanHu ~29 roanHu

No4YeTOKOT

NMpumapHo 3acerHatu N. opticus (neuritis n. optici) n med. uen UHC/cute genosu Ha LUHC 2227

aAenosun og LHC spinalis (myelitis transversalis)

Jlesanu Bo medulla >3 CermMeHTH1 KpaTok cerMeHT

spinalis

Biomapkep ~75% AQP4-1gG no3uTmMBHM Hema cneundmyHm 6rmomapkepm

Tek Ha 6onect 80-90% penancupayku TeK ~85% penancMpayko-peMMUTEHTEH TEK

UHTEeH3UTEeT Ha NUHTEH3UBHM , NOBTOPYBaHM aKyTHMU bnarn v usgBoeHn/oanenenn atakm???

penancu MH(IAaMaTOPHM aTaKku

AKyMynaumja Ha Penancu Penancu 1 He3aBUCHO o4 penancu

oHecnocobeHocT/

UHBaIMAUTET 3aeaHNYKN KapaKTepuCcTUKn!

JAoMUHaUMja Ha KeHCKM non (ocobeHo NMOSD)
Penancupayku Tek Ha 6onecta

CMMNATOMMTE KaKO MOTOpPHa C/1aboCT, CEH30pHM HapyllyBaha, COMHKTEPHA
ANChYHKUM]a

1. Wingerchuk DM, et al. Lancet Neurol 2007;6:805-815; 2. Wingerchuk DM, et al. Neurology 2015;85:177-189; 3. Mori M, et al. J Neurol Neurosurg Psychiatry 2018;89:667-668.



NMO 1 apyru aBTOMMYHM 3ab601yBaka

1/3 op 601HMTE co NMO MMa u Apyro aBTOMMYHO 3a60/1yBar€:

"CUCTEMCKM Nlynyc eputemMatosyc (SLE) m
=Sjogren-oB CMHApOM!2

*XUNOTUPOUAN3AM,
*NEPUHMLMO3HA aHEMU]A,

*aBTOMMYHa TPOMbOUUTONEHMYHA NYpnypa,

*rIPUMAPEH CKIEPO3UPAYKM XOSTAHTUTH,

*yILEPO3EH KOJIUT

IPND - npycTtBoTO Ha SLE, SS mamn MG, Kaj naumeHtute co NMO, He camo wTo €
TUNUYHO, TYKY CE CMeTa M 3a NoTKpena Ha AujarHosata Ha NMOsd3.

Pittock n Lennon* yKaxyBaaT Ha Kopenauuja nomery cepno3utuBHocTa 3a AQP4-IgG wu
ManurHm 3abonyeama;

93% o4 cnydajHO OTKpueHu no3ntueHM Ha AQP4-IgG  BO TeK Ha Ha AMjarHOCTMKATa Kaj
NapaHeonNacTU4HU CUHAPOMM, MMaAaT CUMOTOMM M 3Haunm Ha NMOsd n 27% umaat
KOersmctmpayka Heonnasma: Aojka, benm gpoboBu, TUMYC, MAJIMTHOM Ha YTepyc Wau
oBapuymm, b Kn. inmpom n MOHOKNOHANIHA ramanaTuja .

1. Wingerchuk DM. et al; Neurology 1999, 53, 1107. 2. Wingerchuk DM. et al. Neurol. 2010, 16, 105-121. 3. Wingerchuk DM. et al. Neurology 2015, 85, 177-189. 4.
Pittock, S.J.; Lennon, V.A. Arch. Neurol. 2008, 65,629-632.



MporHosa ¢
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U3paBoeHunTe penancn Ha NMOSD morkat ga npeam3sukaaT TpajHO
HEBPOJIOLLKO OWTEeTYBake U OHECNOCOOEHOCT/ UHBAIMANTET

MoBeKeTo 0J MaUMEHTMUTE AOCTMIHYBaaT KYMYJIMpaH MHBa/IMAMTET KaKo mocaeauua Ha
YecTUTe M MHTEH3MBHM aTakM Ha 6onecta '2; nporpecMBeH MOHOMa3eH TeK Ha 6osiecTa
e pefloK':2

Bo TeK Ha 5 roauHu, 50% oa naumeHTute co NMOSD 1maaT noTpeba o MHBaIMACKA
KOJIMYKA, U 62% 0 HMB Ce CO 3HAYUTE/IHO OLUTETEH UM U3rybeH Bma3

[fpoce4yHo nomMuHyBaat 15+ roauHu o4 AvjarHosarta Ao
notpebata o4 noAApLuKa nNnpu aBuxkerwe Kaj MC 4

1. Wingerchuk DM, et al. Neurology 1999;53:1107-1114; 2. Wingerchuk DM, et al. Lancet Neurol 2007;6:805-815; 3.Kessler RA, et al. Neurol Neuroimmunol Neuroinflamm 2016;3:e269. 4.
Tremlett H, et al. Neurology 2010;74(24):2004-15.



JlekyBame

Treatment Typical dose Mode of action

For acute attack
Methylprednisolone 1000 mg daily for 3-6 days Multiple
Plasma exchange 5-7 cycles Depletion of circulating AQP4 1gG and cytokines
Cyclophosphamide 2 g daily for 4 days Inhibition of mitosis

Relapse prevention
Prednisolone 1-2 mg/ kg per day Multiple
Azathioprine 2.5-3.0 mg/ kg per day Blocks synthesis of adenine and guanine
Mycophenolate 750-3000 mg per day Inhibits inosine monophosphate dehydrogenase, primarily

the type Il isoform found in T cells and B cells

Mitoxantrone Initiation: 12 mg/m® monthly for 3-6 months, maintenance  Intercalates DNA, inhibits mitosis

with 6-12 mg/m? every 3 months; maximum cumulative
dose of 120 mg/m?

Rituximakb For example, 1 g at day 1 and day 14, repeat every 6 months  Anti-CD20, B-cell depletion
(optional: monitoring of CD19 counts)
Methotrexate 7.5-25 mg once weekly Folic acid antagonist

Cyclosporine A 2-5 mg/kg daily Inhibits T cells




JlekyBam€e

Treatment of acute relapse
Intravenous methylprednisolone (1 g daily for 3-5 days) followed by continuation with oral steroid

Plasma exchange (in patients Who do not or poorly respond to methylprednisolone) - 5 cycles, each removing
a total of 1.0-1.5 volumes of circulating plasma.

Treatment of relapse prevention

First-line therapy Azathioprine or rituximab*
Second-line therapy Mycophenolate mofetil, mitoxantrone, methotrexate
Third-line therapy
Combination therapy Oral steroid plus cyclosporin A or methotrexate or azathiopring

Immunosuppression plus intermittent plasma exchange
Rituximab with methotrexate or intravenous immunoglobuling
Newer agents Eculizumab, tocilizuma, etc.

*Rituximab is preterred for patients with severe disease onset who are at high risk for relapse, and when there is failure to prevent relapse with other agents



TeKoBHM U 3aBpLUEHN KJIMHUYKM UcnMTyBawa BO NMOSD

Phase

Drug(s)

Phase 2 / Azathioprine;

31

Phase
2/32

Phase 33

Phase 34

Phase 33

Phase 36

Rituximab

Inebilizumab
(MEDI-551)

Eculizumab

Eculizumab

Satralizumab
(SA237)

Satralizumab
(SA237)

Trial Number

NCT03002038

NCT02200770

NCT01892345

NCT02003144

NCT02073279

NCT02028884

Trial name

Comparison of Clinical Effects of
Azathioprine and Rituximab NMO-SD Patients

A Double-masked, Placebo-controlled Study
With Open Label Period to Evaluate
MEDI551in Neuromyelitis Optica and

Neuromyelitis Optica Spectrum Disorders

A Double Blind Trial To Evaluate The Safety

And Efficacy Of Eculizumab In Relapsing NMO
Patients
(PREVENT Study)

An Open Label Extension Trial of Eculizumab
in Relapsing NMO Patients

Efficacy and Safety Study as Monotherapy of
SA237 to Treat NMO and NMOSD

Efficacy and Safety Study as Add-on Therapy
of SA237 to Treat NMO and NMOSD

Enrollment

76

252

132

132

95

70

NMO, neuromyelitis optica; NMOSD, neuromyelitis optica spectrum disorder; NMO-SD, neuromyelitis optica spectrum disorder

1. clinicaltrials.gov/ct2/show/NCT03002038. Accessed September 2017; 2. clinicaltrials.gov/ct2/show/NCT02200770. Accessed September 2017;
3. clinicaltrials.gov/ct2/show/NCT01892345. Accessed September 2017; 4. clinicaltrials.gov/ct2/show/NCT02003144. Accessed September 2017;
5. clinicaltrials.gov/ct2/show/NCT02073279. Accessed September 2017; 6. clinicaltrials.gov/ct2/show/NCT02028884. Accessed September 2017.

Trial status

Completed

Recruiting

Recruiting

Enrolling by
invitation

Recruiting

Recruiting

Study
completion date

December 2016

May 2023

December 2017

December 2018

March 2019

June 2020



XUB-HeBpoO1I0LWLKKN MaHUpecTaumm

Hay4eH cop. Ap. HMKoMHa TaHoBCKa

npejasarba 3a creuunjanmsaHTu Hespososu,anpun 2020 roa.



XMB e HeBpoTponeH BMpYycC Koj npoampa Bo LUHC Bo paHata das3a Ha MHdbeKumjaTta. -2
Hag 60% og 6onHnte co AMAC nokaxkyBaaT HEBPOJIOLKM MaHMUdecTaumu,

Bo eparta npej ynotpe6aTta Ha BUCOKO aKTMBHA aHTUpeTpoBupasiHa Tepanuja (HAART),
HeBpOJIOWKa 601eCT Kako npBa MaHMdecTayuMja Ha cumnToMatcka XMB mMHdeKuuja Kaj
10-20% oA naumeHTUTE.3?

BuvpycoT nommHyBa HM3 MHTaKTHata XJIb, M ce KynTuMBMpa BO MO30KOT, HEPBUTE WU
JIMKBOPOT BO CUTE CTaZMYyMM Ha 6onecTa.>®

BupycoT M MHpUUMpaA KNeTKUTE KoM MOTEeKHyBaaT 04 MOHOUMTUTE U Makpodarure,
UMNAMUMPAJKM AEKAa MHAMPEKTHUTE edEeKTM Ha aKTMBauMjaTa Ha MaKpodarmte ce
NpuvYMHa 3@ OLITETYBakeTO Ha HepBHMOT cuctem npu XMB wmHpekumja. Mako XMB
MHpEKUMjaTa cnopes NpeTxoaHnTe chakara He M adpeKkTupa AMPEKTHO acTPoLUTUTE
MAW  ONUFOAEHAPOUMTMTE, CE€ MOBEKE TMpeoB/layBa MMUCAEHETO Jdeka XMB i
MHMUMPaA, apeKkTUpa u oBUE KNETKKU.Z78

HeBposowknTe KoMnauKaumMm rnoTeKHyBaaT of camMata XUB wuHdeKuuja, 3apaau
CEeKYHZApHU OMOPTYHUCTUYKM MHEPEKUMM U HEOomMsla3mMu, U MOBP3aHU CO JIEKYBAHETO-
KOMMJIMKaUMK 0f1 JIEKYBaHETO.

1. Gray F, Scaravilli F, Everall I, et al. Brain Pathol 1996;6 (1):1-15. 2. An SF, Giometto B, Scaravilli F. Ann Neurol 1996;40(4):611-617. 3. Levy RM, Bredesen DE, Rosenblum ML. J
Neurosurg 1985;62(4): 475-495. 4. de la Monte SM, Ho DD, Schooley RT, Hirsch MS, Richardson EP Jr. Neurology 1987;37(4):562-569. 5. Chiodi F, Keys B, Albert J, etal. J Clin
Microbiol 1992;30(7):1768-1771. 6. Garcia F, Plana M, Vidal C, et al. AIDS 1999; 13(11):F79-F86. 7. Saito Y, Sharer LR, Epstein LG, et al. Neurology 1994;44(3 pt 1):474-481. 8.
Tornatore C, Chandra R, Berger JR, Major EO.Neurology 1994;44 (3 pt 1):481-487.



[OIOIOIOLOIOLOIOIOIOIOIOIOIOIOIOLOIOIOIOJ

Capillary lumen Infected, activated monocytes Infected, activated Q > o Qﬁ sHIV virion
. CD4* T cells e
Brain mlcrovascular Tight .

endothelial cell zg\runcilon
(®] ®] OLOI ® @] &

(&) o;(o[o(ooo{o]
et @ b@ @I. I—*I % ! .
membrane
! A

Perivascular
macrophage

S @

Microglial cell

/Fu;io’n;;ected
. and uninfected cells
Brain parenchyma

Mopen Ha XMB uHBasuja n nHpekumja Ha LUHC a) XMB-mHDULUMpPAHU MOHOLUMTH OF aKkTUBUPaAH PEHOTUN MOXKe
[la ro TpaHcnopTMpaaT BUPYCOT BO HEPBHMOT CUCTEM CO murpaumja npeky XEb. b) Ce unHM geka uHdUuMpaHuTe
MOHOUMTU Cce aAndepeHuMpaaT BO Makpodaru Ha nepuBacKy/lapHOTO TKMBO M MPOAO/IXKYBaaT CO NpoAyKuMja Ha
XMB Bo pamkmte Ha LIHC. OBaa uWH(deKuuja og Makpodarute m pensmkaumja 0Bo3MOXKyBa 0C/10604yBatbe Ha
CNO6GOAHM BUPYCU M MOXKE Aa ja oNeCHU MHeKuMjaTa Ha MMKPOr/IMjasHUTE KNeTKU. C) Dy3noHMpareTo of
KNEeTKa Ha KneTka ondaKka KAeTkM Ko umaat CD4 u XUB Ko-peuentopu WTOo AoBeayBa [0 hopMmupare Ha
NnoBeKejaApeHU TUraHTCKM KNETKU, KOM Ce NaTo/IoWKo obenexje Ha XMB MHdeKuMjatTa BO MO30KOT. d)
UHbuumMpanuTe CD4+ T aMmdounT, MoXe Aa NocayKaT Kako nat 3a Bae3 Ha XMB BO MO30KOT. MUMa pas3nnyHu
MUCNEHA BO BPCKa CO peflaTUBHUOT nNpugoHec Ha CD4+ T nnmdouuTtute HaCNnpoTn MOHOUMTMTE/ Makpodarmre BO
MHUUMpae M oapxKyBawe Ha XMB MHdekuuja Bo pamkute Ha LHC. e) MaKko acTtpoumtute Moxat fga ouaat
MHOUUMpaHu co XMUB u, pga npuaoHecaT co XMB noBp3aHO MO304YHO 3a60/lyBarbe MPEKY MEXaHU3MM Ha
acTporsiMo3a npeausBMKaHU 04, XEMOKMHUTE U LUTOKUHUTE Of, OprH(yBaI-beTO, ce cMeTa AeKa uHdeKumjaTa Ha

aCTpOLUMTUTE HEe ja no YKyBa NMOCTOjaHaTa pen/vkaumja Ha BUPYCOT BO
pou ] AAPHY J P H Adapted from E¥12alez Scarano et al. 2005 with permission, from Macmillan PublishersLtd. # 2005.)
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How DOES HIV AFFECT THE NERVOUS
SYSTEM?
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TRENDS in Newroscrences




Main symptoms of
Acute HIV infection

Lymph nodes:
- Lymphadenopathy

Skin:
- Rash

Gastric:
Nausea

-Vomiting



CLASSIFICATION OF NEUROLOGICAL MANIFESTATIONS
OF HIV

HIV can involve disorders of both the CNS and PNS.

Classification based on the neuroanatomical localization and clinical
syndromes associated -

»BRAIN
e - Dementia
e Space occupying lesions
L - Encephalitis
Stroke like syndromes
»MENINGES
Meningitis
»SPINAL CORD
Myelopathy
Radiculopathy
»PERIPHERAL NERVES
Peripheral Neuropathy
Inflammatory Demyelinating Poly neuropathies
Toxic Neuropathy
- »MUSCLE
Polymyosistis , Pyomy ositis
HIV associated Wasting Syndrome

A brief description of the many neurological manifestations of HIV infection.Published in: Health & Medicine



https://www.slideshare.net/featured/category/health-medicine
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MANIFESTATIONS

« Seen in 40 — 60 % patients
 Neurologic disorders :

OPPRTUNISTIC INFECTIONS
- Toxoplasmosis
- Cryptococcosis

- Progressive Multifocal
Leukoencephalopathy

- Cytomegalovirus

- Syphilis

- Mycobacterium Tuberculosis
- HTLV-I infection
NEOPLASMS

- Primary CNS Lymphoma

- Kaposi’s sarcoma

RESULT OF HIV-1
INFECTION

- Aseptic meningitis

- AIDS dementia complex
MYELOPATHY

- Vacuolar myelopathy

- Pure sensory ataxia

- Paresthesia / dysesthesia
PERIPHERAL NEUROPATHY
- Guillian-barre syndrome

- CIDP

- Mononeuritis multiplex

- Distal symmetric
polyneuropathy

MYOPATHY



MpmapeH LUHC numdpom

Axial FLAIR

Axial T1 C+



https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us
https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us

Axial T2

Axial ADC

[lporpecuBHa MynTmUdOKasiHa sieykoeHuedanonatuja (MM1)


https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us
https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us

Axial Ech planar
Axial FLAIR

XUB eHuedanonartuja



https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us
https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us

Tokconna3smo3sa
Axial FLAIR

Kp1vnTOKOKO3a

W 648 : L 324

Axial FLAIR

T1 C+fat sat



https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us
https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us
https://radiopaedia.org/cases/primary-cns-lymphoma-36?lang=us

MPU Ha mMo30K (co koHmpacm) - XMB acoyupaHa demeHyuja

nayueHm Ha KanuHukama (00dden 3a HespouMyHo102uja)
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Bo T2 1 ®J/IAUUP Ha HMBO Ha vermis
NOCTEPMOPHO U ECHO U
TaJJAMUYHO AE€CHO-XMNEPCUrHAJTHU
NPOMEHMU.

LlepebpanHo 6un.napa u
NEepUBEHTPUKYTAPHO NMOM3pa3eHM
BO MOCTEPMOPHM NAPTMM Ha
N1aT.KOMOPU-KOHMTYEHTHMU
XUNEPCUTHAN-
neykoeHuedanonaTtuja

[TocTKOHTpacTHa cepuja-
nojayyBame Ha CMrHaa Ha HMBO Ha
H.ZJEHTaTyC, NapaxmMnoKammnasiHo
AeCHO 1 (DOKaJIHX NojadvyBara Ha
CUIrHaNOT 04 1cTaTa CTpaHa
NepuBEHTPUKYJIAPHO

KopTrKasiHW peayKTUBHU NPOMEHM
DDg.1 ADEM 2. Susac Sy.
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JlekyBare

AHTUpPeTpoBUpasIHaTa TepanuMja Koja ce KOPUCTH 3a CnpedyBarbe Ha pernJinkaumjata m
wupereTo Ha XMB HU3 opraHM3MOoT, MCTOBPEMEHO NMPUAOHECYBA 3a HamMaJ/lyBare Ha
PU3MKOT 3a OLITETYBake HA HEPBHUOT CUCTEM.

CneundryYHM HEBPOJIOLIKU COCTOj6M M KOMMJIMKALIMM Pa3/IMYHO Ce JIeKyBaar.

*KapunMHoMMTE, MaZIMFHOMMUTE Ce JIeKyBaaT CO XeMoTepanuja U 3padHa Tepanuja,
GaKTEPUCKUTE MH(DEKLMU CO aHTUONOTULM.

-OapeAeHn NekoBu NnomMaraat BO CNpaByBaHheTO CO BUPYCHUTE MHPEKUUH, a
aHaAreTMum cneumduyHM 1eK0BM 3a 60J1IKa BO JIEKYBAHETO, UJIM OJIECHYBaHETO Ha
HeBponaTcKaTta 60aKa, uam 6oaKa o4 gpyra npvpoaa.

-CoBeTyBare, Kako U JIEKOBU, aHTUAENPECUBU, MOXKeE Aa ce ynoTpebysaaTt BO
CnpaByBaHEeTO CO MCUXOJIOLLKMUTE COCTOjOM KoM ce acoumpaHu co XUB.



