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p181-205 T
GM-CSF
T
T MOG
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MOG

Blood-cerebrospinal fluid barrier

myelin-oligodendrocyte glycoprotein  MOG MOGND
MOGND
60% complete recovery CR CR
myelin-oligodendrocyte  glycoprotein MOGND 25 30
MOG MOGND IVMP PP
CR PR
MOGND NR complete partial non-recovery
IVMP 1 CR
IVMP final CR
PP
MOGND final CR final PR+NR
IVMP PP
CSF
CR PR NR 7
MOGND IVMP 1
IVMP
1g/ 5 PP
3
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IVMP1
st IVMP CR40% 12/30
PR53% 16/30 NR7% 2/30
1st IVMP PR NR
2nd IVMP PP 13
5 1% to

29 IVMP CR23% 3/13 PR62% 8/13
NR 15% 2/13 1 IVMP to PP CR 40% 2/5
PR 60% 3/5 2" IVMP to PP
PR88% 7/8 NR13% 1/8
final CR final PR+NR

57% 17/30 43% 13/30
final CR
final PR+NR final
CR CSF
MBP 19G
index CSF/ IgG QlgG
final PR+NR
final CR CSKF/
QALB blood-CSF barrier
P=0.06
P =0.07
1t IVMP CR
MOGND 40%
1t IVMP IVMP PP
60% CR CR
MBP

blood-CSF barrier

QALB blood-CSF barrier

data not shown

blood-CSF

barrier
CR
MOGND IVMP PP
60% CR CR
CSF

Jarius S, et al. MOG-IgG in NMO and Related
Disorders: A Multicenter Study of 50 Patients.
Part 2: Epidemiology, Clinical Presentation,
Radiological and  Laboratory  Features,
Treatment

Outcome. J Neuroinflammation2016; 13: 280

Responses, and Long-Term
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MOG

MOG (myelin oligodendrocyte glycoprotein)
MOG NMOSD (neuromyelitis optica

spectrum disorders) ADEM (acute disseminated encephalomyelitis)

MOG
(TBL: tumefactive
brain lesion) MOG 3
perivascular lymphocytic cuffing 2
B ( ) MOG
B MOG
MOG (myelin oligodendrocyte glycoprotein)
MOG 2015 7 2019 10
NMOSD ADEM (acute disseminated TBL
encephalomyelitis) MOG
TBL MRI
MOG 2cm
MOG

(TBL:
tumefactive brain lesion)
MOG 3

CBA (cell based assay)
HE
KB NF GFAP CD3 CD4 CD8 CD20
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CD68 CD79a CD138 B MOG

2015 1 2019 10
TBL 41
MOG 9 3 MOG B
3 18.7
(15 22 ) 2
2 3 MOG
3
49.2 /uL (18.7 77.7 MOG
/uL) MBP 1 OCB
1 MRI IgG MOG
Gd
4cm
3 2

1. Alvaro Cabo-Calvo et al. Neurology
perivascular lymphocytic cuffing 2018: 90: e1858-1869

3 2 B 1 2. Joana Machado-Santos et al. Brain
T 2018: 141: 2066-2082
reactive
MOG
18 B
3 2 B
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1

1 1 1 2) 1

63
intracellular patter
44 and/or neuropil neuropil pattern
19% 15 intracellular
patter 3
mGIuR1 neuropil pattern
59
1
2
(amphiphysin, CV2, Ma2, Ri,
Yo, Hu, recoverin, SOX1, titin, Zic4, GAD®65,
1 Tr) Neurochondrin
2 3
3 mGluR1 GlubD2 IgLONS
VGCC
3
33 1
2 3
4
1) 2
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1 63

1
intracellular
patter 44 63
and/or neuropil 15
neuropil pattern 19%
2 intracellular pattern
2 15
neuropil pattern neuropil
mGIuR1 3 VGCC pattern
Zic4 1 intracellular
pattern Yo 1
Ma2 1 GAD
GAD 1
3
1
2
3 3
intracellular pattern
5 4
6 8 neuropil Shelly S, et a. Neurochondrin neurological
autoimmunity. Neurol Neuroimmunol
7 9 1 Neuroinflamm. 2019;6:e612.
modified Rankin Scale doi:10.1212/NX1.0000000000000612

8 intracellular pattern

neuropil pattern
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MG

1,2)
3,4) 2 2 3) 3) 4
(MG) MG
post-operative myasthenic crisis:
POMC
POMC
10 POMC
MG 3 p <0.00001
p = .002
POMC
POMC POMC
POMC
post-operative myasthenic crisis:
POMC (Myasthenia D
gravis: MG) 14.8%
1987 10.9% 2002 13.3% 2006
D MG POMC
JAMG-R 2012
MGFA Class V:9.1% R
2 MG 10
MG
POMC

“ postoperative myasthenic crisis” ,
“ risk factors [MeSH]” , “ myasthenic
crisis” , and “ thymectomy [MeSH]”
MEDLINE PubMed
Cochrane Library Embase Google
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Scholar 2018 12

POMC
( BMI
AChR
)
1) POMC
10
POMC 16.7+ 8.6% 5.6%
30.3% (Table 1)
2) POMC
3
(P<0.00001) 1
(P=0.001) VC (P=0.002)
(Table 2)
AChR
POMC
POMC 16.7+
8.6% n=10
POMC 20%
POMC
3
(P<0.00001) R
POMC

4

POMC MG

POMC

D

2019;90:512-519.
2)

-Japan MG Registry Study-.
2015;106:309-315.

3) Akaishi T, Motomura M, Shiraishi H,
Yoshimura S, Abe M, Ishii T, Aoki M.
Preoperative risks of post-operative
myasthenic crisis (POMC): A
meta-analysis. J Neurol Sci.
2019;407:116530.

4) Geng Y, Zhang H, Wang Y. Risk factors

of myasthenia crisis after thymectomy
among myasthenia gravis patients: A
meta-analysis. Medicine (Baltimore).
2020;99:e18622.
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Table 1

List of the entol
Agthar Country FOMC Age ot surgery Preoperative risks for POMC (PONC ws noo-POMCH Other suggusted prooperative risks
{raf) (Esrolloe | non-POMC (n)  (POMC +/~) Fospiratary Balbar Sovarity History of  Anti-AChE-A  Daily dose  Thymoma
at pariad) [Mals - dysfunction symptoa {Dszarman or o b titar of PB [sg]
Femalo] Yas/Nah WaFA = W (Yos/Ho) [nmol /1]
Anda™ Japan 10:45 [Age = 60) HE RE [MGFA: ) vl D004 el 108 HE p=0.092 | Unstable precperative WG syaptom
2000-13 [25:30] pel. T2 (pe0. 26) {pm0. 003)
Choi "™ Korea 12:36 [tnset age] fsvc] P 19 KE Pl 024 p=0. 38 pell 45 Thysoaa
158605 [23-25] pe. 38 pell. 001 anly
Hasai™ Japan 17:258 462164016 fsvc] w0 0014 el 0016 M.E »=0. 78 =010 »=0.048 | Precperative disease duration £ 3
[Deriv. ] 2002-14 [ 16 163] =038 P, 0001 momths (pel. 0003)
anai ™ TJapan s HEL0IEL S vl e, 088 Pl 53 M.E KE el 042 P00
[Valid ] 200214 [e6-721 =024 el 0052
Eoinmma'™ Japan &5 E2HIVTELS: fsc] Pl 025 ] pl 00 P, 155 [Usage] peL00 | Operatics time {p=0.02T)
200308 [z2-41] =030 p=0. 37 P00 Inconplete  thysus  resectice
p=0. 043}
Lea™ Korea 10: 138 Modian: 25 / [rve] Pl 043 pel. 0081 pell. 14 p=0. 28 0. 29 p=l.00 | Docreased response of facial
2007-12 [26:120] 35: pe0. 18 pell. 001 masclos on BNS (pC0. 001}
Lowzzi ™ Ttaly 21155 [Age = 80 [%vC = B0%] o=l (000 peil. 1d Pl 071 o=l 14 [Uisage] pei. 23 | Body mass imdex & 28 (pe. O020)
199611 [70:107] pe0. 055 Pl 025 el 5
Lim China B2 ABEI DL KE 0. D02 pelk. 128 el 049 KE =0 36 Thysoma | Incomplete  thymus  resectiom
2000-13 [o0:83] =083 anly {pm0. 025)
Han"™ Korea 20046 Median! 43 / [FEV1] . 006 pelb. 015 pe0. 0001 o=l 86 Pl 16 pe0.89 | Use of inowsw-sworessaats
196707 [23:43] 44: pe0.E5 pel. 009 (0. 007)
Irvc]
peil. 018
Watasabe”  Japan 141108 AT fsvc] 0. 001 pelh. DU p=0. 022 peil D048 =057 pell. 12
» 158502 [30-92] =056 Pl 18
Toa™ China 1314 [Age = 50) [rvc] Pl 040 o028 E KE [Usage] Thysoaa
1387-07 [68- 53] pell. 38 peil. 008 PO T2 anly
Abbreviations: AUhK=Ab, acethylcholine receptor binding antibedy. feriy., derivation cohort. FEVI, Iorced expiratory voelume in one second. FVL,

forced vital upuci;ﬁ:
myasthenia gravis: FB,
cohort: YC, wital capacity.

MC, myasth

enic crisis; MWs, myasthenia gravis: MGFA,
pyridostigmine bromide: POMC, post-operative myasthenic crisisi NS, repetitive nerve stimulation: Valid., validation

Myasthenia Gravis Foundation of America; N.E., not evaluated: MG,

Table 2

Caleulared heterogeneity and etfect size of potential risk factors for POMC,
Rislke factor Datasets (n) L& I %1 “Oilels ratio or "mean difference (939420 P
Preoperative factors (Dichotnmous variables)
Bulbar sympuoms 1 0.eo0 o 4.54 (3.22-7.28)" < 000001
History of criss &8 042 38 6,28 [(2.08-13.24) BRI
MGEFA = HAksarman = 111 4q [0 [} A.29 (2A1-7.08)" < (U0
[mmunc suppressants & 0.27 e 244 (1.11-5.35)" 0.03
Oral steroids o 0.0 o 1.94 (1.11-3.40)" 0.0z
Male propensicy (Sex] 1l [IRHT} V] 109 (781,540 Al
Thyrmoma B .02 & 1.54 (.95-2.49)" SR
WATS o 006 11 0.96 10.49-1.87)" 0.01
Preoperative tactors (Condnuous variables)
Low WWC 4 503 66 ~14.38 (- 23,28 - -5.48)" 0.002
Fyridnstigmine dose (mgsday) A 155 4 ZR.O TILSR-5.040" .01
IHzease duratinn (months) 4 ] L5 — 1720 { — 4011 -5.71m" 0,14
Agre at thymectomy 5 5.%0 a8 -1.07 [-5.05-202)" 0.60
BRI 4 2.05 57 -0.22 [-2.13-168)" 0.82
AChE-Ah titer (nmal 70 a 1 h 0,86 [—1.490-2.11)" 0.A9
Surgical duration (min) 3 0.eo o 15.53 (0.36-30,701" 0.04
Blood loss (mL} 2 0.oo o 42.57 {—17.20-104.24)" 016
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MG 2
MG MG
PREDICT-MG
MG
MG
responder non-responder
26
C5
MG (@)
Clq, CFI, Ba, CFH, Cba, C3, C4,
2 MG sC5b-9, CH50
(2) MG
AChR, AChR IgG subclass, AChR
MG cluster, MIR, LRP4, Titin, Kv1.4
(3)
Adiponectin/Acrp30, APRIL, IFN-y ,
IL-4, IL-5, IL-6, IL-6R alpha, IL-7,
REGAIN IL-10, IL-12/23 p40, IL-12 p70, IL-13,
responder  non-responder

PREDICT-MG
50

IL-17A, IL-17C, IL-17E/IL25, IL-19,
IL-21, IL-33, Leptin, MMP-1, MMP-2,
MMP-3, MMP-8, MMP-9, MMP-10,
Resistin, TGF-alpha, TIMP-1,
TNF-alpha

26 QMG, MG-ADL,

Neuro fatigue



MG

2020 3

PREDICT-MG

11

MG

MG
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(myasthenia gravis : MG) MG

20 MG
MG
MG 54.2%
1 MG
MG
(myasthenia gravis : MG)
1:1.7
MG
1897
Colins D 29 52.4+13.4
20 11.449.0 1
23) 30 54% 28
27  (93%) PSL
PSL 8.3+
5.9mg/ MG
11 11/21 52.4%
2019 2 5 MG ( n=11)
MG ( n=10)

72.7%(8/11) 77.8%(7/9)
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(PMS) 90.0%(10/11)
50%(5/10)
72.7%(8/11) 50 (5/5)
6
2
5
34
MG 1
(ADL 3 )
ADL
PMS
MG
MG
MG
MG
MG 52.4%
1 MG
MG

1) Collins, J. et al. Asthenic bulbar paralysis.

International Medical Magazine.

1897;5:203-212.

2) R.R.Leker, et al. Exacerbation of myasthenia
gravis during the menstrual period. J Neurol Sci.
1998;1566:107-111.
3)

. 1971;28:950-954
4)  Vijayan N, et al. Acetylcholinesterase
remisshions in

activity and menstrual

myasthenia gravis. J Neurolol
Psychiatry. 1977; 40: 1060-1065.
5) L.

susceptibility to experimental

Neurosurg

Delpy et al. Estrogen enhances
autoimmune
myasthenia gravis by promoting type
1-polarized immune responses. J Immunol.

2005;175:5050-5057.
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(n=21)

() 10.42:9.2 12.110.4 0.86
PSL 11(100%) 8(80%) 0.97
PSL
8.6+4.9 8.1+8.4 0.54
(mg/ )
8(72.7%) 7/9(77.8%) 1
PMS 10(90.9%) 5(50%) 0.67
8(72.7%) 5(50%) 0.87
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MG/LEMS overlap syndrome

1
1

(MG) Lambert Eaton
(MLOS)
CMAP
LEMS
(MG) Lambert Eaton
(LEMS) MG LEMS overlap syndrome
(MLOS) MLOS AChR
VGCC double seropositive AChR
LEMS
(CMAP PEF >60%) OhY
LEMS post exercise
facilitation test (PEF) 60~100
CMAP >10%
borderline MLOS LEMS
borderline
profile
2010 1 2018 12 Lambert Eaton
PEF CMAP
60 11
1)

-56 -

borderline LEMS

(LEMS) MG LEMS overlap syndrome
CMAP
LEMS

LEMS borderline

borderline

11 VGCC 8 AChR

PEF  60% CMAP

LEMS 9
LEMS borderline

border | ine

LENS g,

low CMAP
PEF or HRS > 60%
decrement > 10%

No decrement  Normal CMAP

4%

MLOS LEMS borderline

CMAP down-+

Lews  1E
definite
14
3%

LEMS

PEF >60%+




Zgil VFC,;/C(;: A(;ZR_ LEMS blc;rlfil\élrsline MLOS | CMAP | CMAP mV Izl:CSr Decr % | PEF % | cancer
decreased median 5.6 m:42%
1| 51F Yes Normal ulnar 9.9 YES u: 28% 67%
decreased deltoid 4.8 del: 32%
2| 77N Yes decreased r: 322 YES r: 33:;/: 174% | colonCa
m: 1.6 M: +1% 180%
3| 62M Yes/No Yes decreased 14 No 20 (HRS) SCLC
4 | 79F Yes Yes | decreased r: :52 YES T 23:;/: 166%
decreased m: 5.3 m: 33%
5 73M ves Normal u: 9.8 YES u: 34% HEld SCLC
6 | 72M Yes decreased T;g YES T/?!Zﬂ 269% | colonCa
m:2.9 m: 9%
7 | 62M Yes decreased w19 No u 8% 521% SCLC
del:19%
m: 2.5 m: 29%
64M Yes decreased T YES 2 458% SCLC
decreased m: 3.3 m: 20%
59M Yes Normal 187 YES T 101% SCLC
10| 61M Yes decreased u: 33 YES u: 14% 122% SCLC
11| 65M Yes decreased T;g YES T 222;/: 295% | SCLC
LEMS PEF > 60% profile
Oh MLOS1 AChR borderline LEMS
AANEM LEMS
2) PEF > 60% RNS >10% CMAP 1) Oh SJ. Myasthenia Gravis Lambert-Eaton

LEMS borderline 4
VGCC AChR

follow
PEF > 60%
>10% CMAP
borderline CAMP
RNS 2

VGCC
VGCC
PEF > 60%

LEMS borderline

LEMS
LEMS

VGCC PEF > 60%

RNS

CMAP

overlap syndrome: Muscle Nerve. 2016; 53:20-26.

2) AAEM Quality Assurance Committee. Practice

parameter for repetitive nerve stimulation and

single fiber EMG evaluation of adults with

suspected myasthenia gravis or Lambert-Eaton

myasthenic syndrome: summary statement.
Muscle Nerve 2001; 24:1236-1238.
3) Titulaer MJ1, Lang B, Verschuuren JJ.:

Lambert-Eaton myasthenic syndrome: from

clinical characteristics to therapeutic strategies
Lancet Neurol 2011; 10 1098-1107.
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1,2)

3

ELS

ASS
DM
2 HMGCR
100% 14/14
10/14

ELS

ELS

ELS

ELS

ELS

ELS

1) 1) 1)

Ectopic lymphoid structures: ELS

ELS
7% 28/415 ELS 14/28 MSA DM
RNA ARS 12/14 ARS
DM MSA
DM ASS
MSA
ELS MSA
ELS ELS
Mi-2 Mi-2
ELS
ELS
Mi-2
ELS DM ARS
2000 2 9 2017 2 6
874
MSA
DM ELISA 415
CD20 B
ELS HE 100
CD20 B 50
ELS

1
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RNA
ELISA
Jo-1/PL-7/PL-12/EJOJKS/Mi-2/MDAS/TIF1-y/
SRP/HMGCR

G10072
ELS 7%
28/415 ENMC DM 54%
43%
ELS 14/28 MSA
DM Mi-2 MDA5 TIFl-y 6
RNA ARS
6 HMGCR 2
ARS ASS 5 DM
MSA 79% 11/14
DM
DM ASS
HMGCR
MSA
100 14/14 DM
ELS MSA
71 10/14
ELS ELS
ELS

Mi-2

ELS

ELS
ELS
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Mi-2
ELS
MSA
ELS
ELS
DM ARS
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SRP HMGCR

1)2)

1) 3) 1) 1)

(Immune- mediated necrotizing myopathy : IMNM SRP
HMGCR seronegative
IMNM IMNM  3-4 IMNM
seronegative IMNM
IMNM non-specific myositis: NSM 335
IMNM 41% (138/335 ) seronegative IMNM  42% (58/138 )
SRP HMGCR IMNM SRP HMGCR
86% (54/63 ) 63% (26/41 ) p<0.001 Seronegative IMNM
NSM
p62 seropositive IMNM  92% seronegative IMNM 12%
p<0.001 p62 IMNM SRP/HMGCR
RNP p62 33% (6/18 )
SRP/HMGCR p<0.001
p<0.001 RNP
Seronegative IMNM seropositive
IMNM
p62
(Immune-
mediated necrotizing myopathy : IMNM NSM
seronegative IMNM
seronegative IMNM
IMNM

non-specific myositis: NSM
SRP HMGCR
seropositive IMNM

seronegative IMNM IMNM 34 IMNM  NSM
IMNM 335 H&E
1) , 2 3
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IMNM
3
p62
p62
2
Fisher
Wilcoxon
0.05
R (3.6.1)
IMNM 41% (138/335 )

Seronegative IMNM  42% (58/138
) 58
2 IMNM
ARS 15%(10/68 ) AMA 35% (14/40 )
RNP 32% (6/19 ) Ku38% (6/16 ) SS-A
43% (3/7 ) SRP HMGCR
IMNM SRP
HMGCR 86% (54/63
) 63% (26741 )
p<0.001 seronegative IMNM

seropositive IMNM CK

seronegative IMNM NSM
p62 seropositive
IMNM  92% seronegative IMNM
12% p<0.001 SRP
HMGCR p62

SRP

HMGCR p62
P62 IMNM
SRP/HMGCR
RNP p62
33% (6/18 ) SRP/HMGCR
p<0.001
p<0.001

seronegative IMNM
seronegative NSM

Seronegative IMNM

seropositive IMNM
seronegative IMNM

RNP

-61-



Cl
11

DP 13

CIDP

CIDP

176

GBS
CIDP

CIDP

1,2

GBS 252

CIDP
X7 v N L —JEERT (GBS
CIDP GBS
CIDP GBS
GBS
CIDP 13 9

4 63.6+ 10.6, mean+ SD

CIDP 10 MADSAM 1 DADS 2
botz, WEBDZOIZE T - N L —JEGRE
GBS
11 7 4
61.7+ 12.3

1159 1205
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Kawagashira Y, lijima M, Nakamura T,
Kuwahara M, Kusunoki S, Katsuno M, Sobue
G. Complement deposition and
macrophage-induced demyelination in CIDP
with anti-LM1 antibodies. J Neurol Sci.,

in press.

2) Koike H, Katsuno M, Sobue G. New

teased-fibre definitions represent
specific mechanisms of neuropathy. J
Neurol Neurosurg Psychiatry. 2019; 90:
124.

3) lkeda S, Koike H, Nishi R, Kawagashiray,

CIDP 176 GBS 252
39 40
137 212 90
183
47 29
CIDP GBS
/
2
CIDP GBS
CIDP
GBS GBS
GBS
CIDP

1) Koike H, Ikeda S, Fukami Y, Nishi R,

- 63 -

lijima M, Katsuno M, Sobue G.
Clinicopathological characteristics of
subtypes of  chronic inflammatory
demyelinating polyradiculoneuropathy. J
Neurol Neurosurg Psychiatry. 2019; 90:
988-96.



(EMRN)

immunochemical pathology

EMRN
-lactosylceramide (LacCer)
-oligoglycosylceramide (OGC)
surrogate marker
(CCPD)
oligoglycosylceramide ( -0GC ) innate immunity
lipidomics
innate immunity
24 Whole cell
EMRN 2
nSMase
EMRN
-lactosylceramide 20
(LacCer) OoGC
-OGC
surrogate marker
5 (DC-1 MS
7  (DC-2)
(CCPD)
43 (NNC) ceramide
(Cer) sphingomyelin (SM)
liquid chromatography-tandem mass
spectrometry (LC-MS/MS)
(EMRN 10 NNC 14 DC-2 7
PCtrk GM1 ) innate immunity



C5a EMRN 19

NNC 26 DC-15 Cer
Cha EMRN 12 NNC 20
DC-1 5 Abcam 6
duplicate Cbha
NNC -OGC
humoral innate immunity
EMRN Cha
Cer
LC-MS/MS Cer SM
EMRN NNC
Cer C18-1 Cer
RRMS (DC-2)
Cer total NNC Cer
SM 3
Cba EMRN
NNC
(p=0.0029) DC-1( )
NNC EMRN _ _
1. Shima S, Kawamura N, Ishikawa T, et al.
Anti-neutral glycolipid antibodies
EMRN NNC in encephalomyeloradiculoneuropathy.
Neurology 2014; 82(2):114-118. doi:
10.1212/WNL.0000000000000015.
2.Takeuchi Y, Ochiai J, Ueda M, Mabuchi C,
Cer Shima S, Mutoh T. A Case of Limbic

Encephalitis with Anti-Neutral
Glycosphingolipid Antibodies. Neurol Clin
Neurosci 2016; 4; 2:70-72.

3.Nanaura, H., Kataoka, H., Shima, S, etal. A
patient with
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encephalomyeloradiculoneuropathy exhibiting
a relapsing-remitting clinical course:
correlation of serum and cerebrospinal fluid
anti-neutral glycosphingolipids antibodies with
clinical relapse. Front Neurol 2018; 9:206.
4.Saito K, Toru S, Shima S, Mutoh T:
Anti-neutral glycolipids antibody-positive
combined central and peripheral
demyelination mimicking
encephalomyeloradiculoneuropathy
phenotype. Clin Neurol Neurosurg 2018;
172: 90-92.

5.Harada M, Miura S, Kida H, et al. Reversible
conduction failure in anti-
lactosylceramide-antibody positive combined
central and peripheral demyelination.

Front Neurol 2019 doi:10.3
389/fneur.2019.00600

6.0ji Y, Hatano T, Ueno S, Funayama M,
Ishikawa K, Okuzumi A, Noda S, Sato S,
Satake W, Toda T, Li Y, Hino-Takai T, Kakuta S,
Tsunemi T, Yoshino H, Nishioka K, Hattori T,
Mizutani Y, Mutoh T, Yokochi F, Ichinose Y,
Koh K, Shindo K, Takiyama Y, Hamaguchi T,
Yamada M, Farrer MJ, Uchiyama Y, Akatsu W,
Wu YR, Matsuda J, Hattori N. Variants in
saposin D domain of prosaposin gene linked
to Parkinson’s disease. Brain (in press)
7.Mizutani Y, Niimi Y, Mutoh T. Better
neuroradiological approach for the diagnosis
of early stage Parkinson’s disease patients.
The neuroscience of Parkinson’s disease
(in press)
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LEMS

D.2)
o 3) 3) 2) 2) 4)

5)

P/Q P/Q-type voltage-gated calcium channels:
P/Q-VGCCs Lambert-Eaton
myasthenic syndrome [LEMS]

P/Q-VGCCs LEMS 10

paraneoplastic cerebellar degeneration: PCD
LEMS  PCD

P/Q-VGCCs

LEMS 2
1) 2) P/Q-VGCCs
P/Q-VGCCs
commercially

available

Lambert-Eaton myasthenic syndrome:
LEMS PNS
paraneoplastic cerebellar
degeneration: PCD P/Q
P/Q-type voltage-gated calcium
: paraneoplastic channels: P/Q-VGCCs LEMS

neurological syndromes: PNS  PNS

P/Q-VGCCs LEMS
1:
( D
2: P/Q-VGCCs LEMS PNS
3: 2
4: P/Q-VGCCs
5:
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PNS

P/Q-VGCCs
PNS 2

P/Q-VGCCs
1251 -omega-conotoxin MVIIC
P/Q-VGCCs

1) 1 69
2 71
2
1 42
2 20
LEMS
2) 1
P/Q-VGCCs
1: 319.0 pmol/L, 2: 44.6
pmol/L, 20.0

commercially available
Mayo Clinic 0.26 nmol/L

0.02

1 SS-A/-B

1, 2 glutamic acid
decarboxylase (GAD) 1,2
N-methyl-D-aspartate (NMDA)

1
onconeural antibodies Hu, Ri, Yo, Tr,
amphiphysin, CV2/CRMP5 1,2
anti-glial nuclear antibody, type 1 AGNA,
Sox1 N-type VGCCs

2

2

LEMS PNS

P/Q-VGCCs
P/Q-VGCCs
PCD
2

1) 2

Sox1
3-5) P/Q-VGCCs

1  Zalewski N et al. Muscle Nerve 2016; 54:220-227.

2 Fukuda T, et al. Ann Neurol 2003; 53: 21-28.

3 Tschernatsch M et al. 3 Neuroimmunol 2010;
226:177-180.

4  Graus F et al. 3 Neuroimmunol 2005;

165:166-171.

[¢)]

Sabater L et al. Neurology 2008; 70:924-928.
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1

#HREQ BELEO IO I 7L

Case 1 (PCD) Case 2 (neuropathy)
P/Q-VGCCs antibodies ' (+) medium titer (+) low~medium titers
BREEER S HRE ANA*(+), SS-A/-B(-) = ANA (-), SS-A/-B ()
GAD gL k3 (-) ()
Onconeural antibodies (Hu, Ri, Yo,
Tr, CRMP5, amphiphysin)? -) )
N-VGCCs antibodies? (-) (0.12 nmol/L +) [<0.03]
G -tk (1560 +) <1240
NSA** antibodies* (-) not checked
glycolipids antibodies® not checked (-)

*ANA: antinuclear antibodies, ** NSA: neuronal surface antigens including NMDAR, AMPAR, GABAaR,,
GABAbR, mGluR1, mGIuRS, LGI1, Caspr2, DPPX, Neurexin3, and IgLONS; these antibodies were
determined with rat brain immunohistochemistry and cell-based assays.

Antibodies were examined at 'Nagasaki Univ, 2Mayo Clinic’s Laboratory, 2SRL, Inc., “Prof. Dalmau's
laboratory (Barcelona), and =Kinki Univ.
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D

1) 1) 2) 1) 3)

4 5) 6) 7 8)

9) 10) 11) 12) 13)

14) 15) 16) 17)

Guillain-Barré Syndrome; GBS

Mechanical
ventilation MV 20-30% 10-13%
MV
Erasmus GBS
respiratory insufficiency score EGRIS MV
MV 7 MRC sum score
EGRIS GBS
JET-GBS
Guillain-Barré Syndrome; GBS a3 ) MV
GBS
GBS  20-30% MV 7 MRC sum score
D MRC score
10-13% 2 W QTc QTc
Japanese GBS outcome study JGOS MV Erasmus
MV GBS respiratory insufficiency score EGRIS
MV
( )
2014 2017 3 JGOS
113
1 ,2 3 , 4
5 , 6 7 , 8
9 10 1 , 12 13
, 14 , 15 16 , 17
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MV 19%(14/73 ) W
1QR 36.5 23-110 MV
n=14 IR 65 (35-71)
0.75 6/8 MV n=59
IQR 47 (35-62) 1.4
34/25
MV
71% vs 36% p = 0.015
86% vs 29% p < 0.001 MV
MV
50% vs 24% MV
MRC sum score: MRC sum score IQR

60 MV 23 (1.5-42) vs
48 (42-54) (p=0.001) 7 MRC sum score
2 (0-11.8) vs 50 (44-56) (p < 0.001) WV
7
MRC score 3
MV 50% vs 86% p=
0.007 MV
MV
MV
50% vs 34% 29% vs 46% 71% vs
58% IQR

2 1-4 vs 4 1-7

IR 2.8L 1.6-3.2 vs 3L 2.1-3.9
IQR 0.57g/dl
0.3-1.3 vs 0.48g/dl 0.34-0.85 QTc

10R 418msec 404-441 vs 422msec

400-439 MV

-71 -

EGRIS: EGRIS 5 7
1 MV 65%
score 5
15% (11/73 ) MV 82%
/11 ) (p < 0.01)
6 GBS disability score FG) 6
n=70 MV
6 FG 4 2-5 vsl
0-6 p < 0.001
MV
7 MRC sum score
EGRIS GBS
MV
MRC sum score
MV GBS

1). Hughes RA, et al. Arch Neurol. 2005;62:1194-1198.

2). Kaida K, et al. Neurology. 2004;62:821-824.

3). Walgaard C et al. Ann Neurol. 2010; 67: 781-787.



Guillain-Barré

Guillain-Barre GBS cholesterol
chol+ GBS96 27
Fisher ‘FS:25 Bickerstaff GM1 23 GBS22
FS1 GM1 0.625 320 cholesterol  GM1
GM1 100 chol+ chol+
GM1 11 cholesterol
GQ1b GM1 6
chol+ chol+
Cholesterol
Guillain-Barré GBS
ELISA 3
Cholesterol
ELISA
2016  ~2019

Phosphatidic  Guillain-Barré 123

acid (PA) , Cholesterol/Galactocerebroside(GA) Guillain-Barré GBS=96 |, Fisher
‘FS =25 , Bickerstaff =
GBS
Multifocal motor neuropathy: MMN
123 11
e 42
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ELISA

IgG GM1 oD 4 01
0.2 23 GBS=22 FS=1
GM1 100 ng 30 ng-16 ug
GM1 0.625 320 Cholesterol
Cholesterol
oD 0.1
4
GM1
100 GM1
Cholesterol
JMP Prol4
SAS Institute
lgG GM1 23 Cholesterol
11
12
Cholesterol 2-4 ng/well
GM1 40-80
8 ng
(p=0.012 GQ1b
p=0.037
GM1
100 6 Cholesterol

ELISA

GQ1b

Guillain-Barré

GM1 Cholesterol

GM1

Cholesterol GM1

56 Cholesterol GM1

accessibility ELISA

Cholesterol GM1

Cholesterol

Pestronk A, et al. Neurology. 1997a
Pestronk A, et al. Neurology 1997b
Hirakawa M, et a. J Neuroimmunol. 2005
KaidaK, et a. Ann Neurol. 2005
Lingwood D, et a. Nat Chem Biol. 2011
Fantini J, et a. Front Physiol 2013

© g M w NP
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D

1) 2) 1) 3) 4

Stiff-person syndrome, SPS

GAD amphiphysin
GIyR
SPS
SPS
3
8
28 2015 1
1H~2017 12 31 (3 )
SPS Definite Probable
SPS 1 Possible
4855
1
2; 1618 ( 33.3)
54 SPS
2)
4)
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54 GIyR 2

57.5 (43-72 ) - =101
SPS 1 1 PERM
SPS 2
mRS
3237
@
3237
(¢)) 783
54 23 49 5%
SPS 30 23
GAD 30 SPS
21 7 GIyR 4
2 amphiphysin 6
GAD GAD
1
GAD 21
51.9 23-83 : GAD
=5:16 12 6 GIyR
Progressive encephalomyelitis with
rigidity and myoclonus PERM 2
1 1 6 (28.6%)
9 (42.9%)
1 SPS
amphiphysin
GAD 7 GIyR
37 15-57 : =1:6
4 3
1 1 1 SPS ( (¢H) )
3 A.
mRS @
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( ) GAD GAD

GAD SPS
) GAD
( ) 1
( )
C.
€)
4) (
* McArdle )
* ( < >
) Definite
C
B. Probable 2
) *x C
(2 Possible
1 C
€)
**GAD65 amphiphysin gephyrin GABA.R
GIyR (1) Dalakas MC, et al. Neurology 2000

GAD SPS 1
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IVIg

1

(IVIg)
(PE)
(DVT) IVIg PE DVT
IVig 68
M2018-308 68 3 DVT
PE 4.4% 3
modified Ranking Scale (mRS) 2 ADL 3 2
3 65
MRS BMI 2
ADL IVIg
(1VI1g)
2000 2019
IVIg 68
(PE)
(DVT)
IVIg
1Vig PE DVT

1
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M2018-308
68 34
(CIDP) 16
Guillain-Barré (GBS) 9
(MG) 8

68 3 (CIDP GBS
1 ) DVT PE
4.4% 3
modified
Ranking Scale (mRS) 2

ADL 3 2
3
65
mRS BMI
2
mRS 2
IVIg
2
IVIg IVIg
D-dimer
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ADL
IVig

Cherin P, et al. Management of adverse
events in the treatment of patients with
immunoglobulin therapy: A review of
evidence. Autoimmun Rev.
2016;15:71-81.

Rajabally YA, Kearney DA.
Thromboembolic ~ complications  of
intravenous immunoglobulin therapy
in patients with neuropathy: a two-year
study. J Neurol Sci. 2011;308:124-7.



1)2)

1) 1)

(myasthenia gravis, MG),

1

(neuromyelitis optica spectrum disorders; NMOSD)

. MG

preconception care

(myasthenia gravis, MG),
(multiple sclerosis; MS),
(neuromyelitis optica spectrum
disorders; NMOSD)

(DMD) ADL
, 3
15, , MS,
NMO, MG
2000 MG,
MS, NMODS ,
22
Y 2)

3)
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20

MS 10

27

1

1)3) 1)

(multiple sclerosis; MS),

DMD

, MS  NMODS

,MG7 ,MS7 ,NMODS 6

, NMO 8 27
1
1
, MG
14
, MS
MS 4
MS 3

1

MG 9

, MG



MS

3 , NMODS

apgarscore 8 10

1

27 :
1
, MG 7 (78 %)
,NMODS 3 (38%),MS 2
(10%)
1 1
MG 5  (55%) ,
MS 1 (10%),NMO 1 (12%)
, MG 2
(50%), MS 1 (11%), NMO
2 (29%) :
MG
1/3 1/3 L 1/3
,1/3 ,MS NMODS
MS NMOSD ,
MG
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preconception care

1. Dobson R, Dassan P, Roberts M,
Giovannoni G, Nelson-Piercy C, Brex PA.
UK consensus on pregnancy in multiple
sclerosis:  'Association  of  British
Neurologists' guidelines. Pract Neurol
2019;19:106-114.

2. Fragoso YD, Boggild M, Macias-Islas MA,
et al. The effects of long-term exposure to
disease-modifying drugs during
pregnancy in multiple sclerosis. Clin
Neurol Neurosurg 2013;115:154-159.

3. Confavreux C, Hutchinson M, Hours MM,
Cortinovis-Tourniaire P, Moreau T. Rate
of pregnancy-related relapse in multiple
sclerosis. Pregnancy in  Multiple
Sclerosis Group. N Engl J Med
1998;339:285-291.

4. MacDonald SC, McElrath TF,
Hernandez-Diaz S. Pregnancy Outcomes
in Women With Multiple Sclerosis. Am J
Epidemiol 2019;188:57-66.

5. Houtchens MK, Edwards NC, Schneider
G, Stern K, Phillips AL. Pregnancy rates
and outcomes in women with and
without MS in the United States.
Neurology 2018;91:e1559-e1569.



28

1,2)
D D 0.9 D D o)
(multiple sclerosis; MS) (neuromyelitis optica
spectrum disorders; NMOSD) . MS
NMOSD . NMOSD
4 (AQP4) :
, , AQP4
28 MS, NMOSD ,
EDSS , 2010 ,
, MS  41%, NMOSD 56% , MS  NMOSD
.AQP4
4 (AQP4)
(multiple sclerosis; MS) 2.3, ,
(neuromyelitis 47, ,
optica spectrum disorders; NMOSD) AQP4 , 28
, MS , . ,
, NMOSD
, 1868 , Charcot
MS 1,1894 , Devic 1990 2018
(neuromyelitis optica spectrum McDonald2017 8 MS
disorders; NMO) , 20 NMOSD 2015
9 NMOSD 73
2004 , 2005 , Lennon . MS NMOSD 1999
NMOSD ( )yir ,20 , 2000-2009

Y 2)

3)
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(I )32 ,21 2010
(an a1 32
L1, 1 (IQR)
,MS 21  (16-30),30  (25-38),
35 (26-42), NMO 34  (23-44), 45
(35-54), 49 (41-62)
(Sb) ,
MS I, 11, 11 0.4 (0.4), 0.2 (0.2), 0.3
(0.4) , NMOSD 0.6 (0.7), 0.2 (0.2),
0.2 (0.4) ,NMOSD Il [
(P 0.01).
JMS LI 1
0%, 9%, 41% , NMOSD 5%, 9%,
56%
(P 0.001).
EDSS (IQR)  MS I, 11, I
4.0 (2.5-6), 1.3 (0-4), 1.5 (0-2.3)
NMOSD 7.0 (3.8-8.9), 3.0 (1.8-6.5), 2.0
1-3) , "
(P 0.01).
, MS NMOSD
, AQP4
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MS NMOSD

Lehmann HC, Compston A, Hartung HP.
Neurology 2018;90:1011-1016.

Lennon VA, Wingerchuk DM, Kryzer TJ,
et al. Lancet 2004;364:2106-2112.
Lennon VA, Kryzer TJ, Pittock SJ,
Verkman AS, Hinson SR. J Exp Med
2005;202:473-477.

Kawachi I, Lassmann H. J Neurol

Neurosurg Psychiatry 2017;88:137-145.

. Yanagawa K, Kawachi I, ToyoshimaY, et

al. Neurology 2009;73:1628-1637.

. Saji E, Arakawa M, Yanagawa K, et al.

Ann Neurol 2013;73:65-76.

. Hokari M, Yokoseki A, Arakawa M, et al.

Ann Neurol 2016;79:605-624.

. Thompson AJ, Banwell BL, Barkhof F, et

al. The Lancet Neurology 2018;17:162-
173.

. Wingerchuk DM, Banwell B, Bennett JL,

et al. Neurology 2015;85:177-189.



MS BICAMS

multiple sclerosis MS

MS
Brief International Assessment of Cognition for multiple sclerosis BICAMS
MS
BICAMS 3
Expanded Disability Status Scale EDSS

multivariate linear regression EDSS BICAMS

Symbol Digit Modalities Test SDMT Brief Visuospatial Memory Test-Revised BVMTR
3 EDSS
multiple sclerosis MS 26 MS F/M 18 8
42.0+10.8 +SD
Quiality of Life MS 95+ 58 +SD BICAMS

BICAMS 3 EDSS

MS Symbol Digit Modalities Test SDMT

California Verbal Learning Test-1l CVLT-II
Brief Visuospatial Memory Test-Revised BVMTR
MS 3 BICAMS
multivariate linear regression

Brief International model
Assessment of Cognition for multiple sclerosis
BICAMS D
BICAMS
Expanded Disability Status Scale
EDSS MS 26 3
GA - NTZ
1 IFN - DMD 1
IFN - DMF 2 DMF -
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FTY 1 FTY S IFN1 FTY
NTZ - 1
3

FTY10 NTZ1

- DMF1

IFN4 DMF2

DMD 1 26 BICAMS
raw score +SD SDMT 43.9+
139 CVLT2 50.8=+105 BVMTR 255+7.6
BICAMS EDSS +SD

36 23 3 40 = 2.2
multivariate linear regression
EDSS
3 EDSS

SDMT BVMTR

MS
DMD 1/3
EDSS

DMD

1Y)

2)
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BICAMS 3 EDSS
EDSS
Niino M, Fukazawa T, Kira J, et al. Validation

of the Brief International Cognitive
Assessment for Multiple Sclerosis in Japan.
Mult Scler J Exp Transl Clin, 2017; 3:
2055217317748972.

Pitteri M, Romualdi C, Magliozzi R, et al.
Cognitive impairment predicts disability
progression and cortical thinning in MS: An 8-
year study. Mult Scler. 2017; 23: 848-54.



D) D 2 Cossu Davide

2) 1)

(NMOSD) NMOSD
T-B B
MS) MOG
MOG MOG-IlgG-associated encephalomyelitis:
MOG-EM) (HC)24 MS 24 AQP4 NMOSD 22
MOG-EM 12 PBMC T B
MS AQP4 NMOSD CSF
AQP4 NMOSD peripheral helper T(TPH)
Switched memory B(SMB) Plasmablast(PB) MS, HC
MOG-EM MS  AQP4 NMOSD
TPH SMB PB MS
CSF SMB AQP4 NMOSD SMB
TPH AQP4 NMOSD
ASC SMB TPH NMOSD
MOG-EM  NMOSD
NMOSD
NMOSD
aquaporin
4 (AQP4 ) TPH
2 NMOSD
NMOSD
1
PB SMB
T-B
B
D 2)
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24 MS 24 AQP4
NMOSD 22
MOG-EM 12
PBMC T B
MS
AQP NMOSD CSF
B T
ASC
AQP NMOSD
TPH SMB Plasmablast
MS, HC
MOG-EM
MS  AQP NMOSD
TPH SMB
Plasmablast MS
CSF SMB AQP
NMOSD
SMB TPH
AQP NMOSD
ASC
SMB TPH
AQP NMOSD
MOG-
EM NMOSD

NMOSD, MOG-EM,

MS

B SMB
SMB
s NMOSD
SMB TPH
SMB TPH NMOSD
MOG-EM  NMOSD

MS/NMOSD/MOG-EM

1 Chihara et al., PANS 2011;108: 3701-
06.Scott A Jenks et al., Immunity 2018;
49: 725-239.

2 Deepak A. Rao et al., Nature

2017; 542, 110-114

3) Helmink BA et al. Nature 2020, 577:

549-555
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MS NMOSD 2

iH)
1) 1) 1) 1) 1) 1)
1 n 2) 2)

MS NMOSD
NMOSD CD4+CCR2+ effector memory Th
CD4+CCR3+ Th2
MS CD4+CD29+ helper inducer T CD8
NMOSD albumin 1gG
MS NMOSD
NMOSD
CD4+CCR2+
MS 29 19
MS 10 33.2 NMOSD 2015
NMOSD AQP4
DD 13 12 1
54.4 MS  DMD
MS
NMOSD
MS
DMD 4 NMOSD 4
1gG index
4 800rpm
CD4
CD8
IRB
MS 2010 McDonald

D 2)
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2

NMOS

D

CD4+CCR2+ effector memory Th
CD4+CCR2+ effector memory
Th 5.2% CD4+CCR3+ Th2
4.8% NMOSD CD4 effector
NMOSD
4
MS  NMOSD
2
CD4+CD29+ helper inducer T
CD4+CD29+ MS
CD4+CD45R0+ CD8 MS
CD8+CD1la+ T CTL
CD8+CXCR3+ MS
4 MS
CD4+CD29+ helper inducer T NMOSD
albumin 119G
CD8+CD1la+ CTL
paired t 4 NMOSD
albumin 26.3-19.0
mg/dl Igé 7.2-3.5 mg/dl 3 NMOSD
CD8+CD28-
MS  NMOSD
NMOSD
CD8+CD28- CD4+CCR2+ CD8+CD28-
2.0% vs.4.3% NMOSD CD8
CD4+CCR2+ 5.2%
vs.1.6% option
MS NMOSD
CD29
CD45R0 effector helper T
Th
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MS DMD
MS DMD
2017 MS 91 26 28.6 DMD
55
DMD
MS
DMD
2017 MS 91
DMD 34 57
DMD 26
28.6 DMD
MS 16 55 4
DMD 10
6
2017 2 55
MS 2 2
1
DMD
6
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55 6 55

DMD 2
DMD
DMD
20 30
Tobin WO et d. Mult Scler Relat Disord.
2015.
Zettl UK et al. ActaNeurol Scand. 2017.
Forci B et al. Mult Scler Relat Disord. 2017.
second-line FagiusJet al. Mult Scler Relat Disord. 2017.
DMD Bsteh G et a. Mult Scler. 2017.
45 4 HuaLH et a. Mult Scler. 2019.
60
DMD 2
MS 3 DMD
1 DMD

MSEZMiEE » > DMDIRELZL

26%
DVMDFRBE DMDH 1t
164 104
B5RLLE 4% | fit- 124 v v v
e[z || &8
64 24 55m Ll kb
1 24
v
BRLL|ERsL| [BR BRLL|EREL

4% 9% 34 4% 24
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2 3 4
2 1 6
SemadA
B L2 SemadA
3
SemadA MS RRMS

3 SemadA
MS IFN-[3

1

3
SemadA
SemadA IFN-
GA
DMF MS
SemadA
1)
SemadA

1)
2)
3)
4)
5)
6)
7)
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GA DMF

SemadA

2 2 2 5
(MS) 3 IFN-
MS
GA DMF
SemadA MS
MS
SemadA SemadA
EDSS BICAMS  MRI
EDSS
PET
102 MS
GA
EDSS
DMF
Semad4A



SemadA
EDSS
EDSS
2) PET SemadA
@)
PET SemadA MS
SemadA
IFN-
SemadA MS
Sema A
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SemadA MS

Nakatsuji Y, Okuno T et al. Elevation of SemadA
implicates Th cell skewing and the efficacy of
IFN-p therapy in multiple sclerosis. Journa of
Immunology 188: 4858-65, 2012.

Nakatsuji Y, OkunoT et al. Roles of SemadA in
Multiple Sclerosis and IFN-3 Therapy Efficacy.
Clin Exp Neuroimm  4: 274-282, 2013.
KodaT, NambaA et a. Beneficial effects of
fingolimod in M S patients with high serum
SemadA levels. PLoS ONE 15(1): 125, 2018.
Kato H, Okuno T et a. Astrocyte metabolismin
multiple sclerosis investigated by 1-C-11 acetate
PET Journal of Cerebral Blood How and

Metabolism in press



iy
D
D

D

T B
DMF 12
1
3
6
DMF
memory CD8 DMF
DMF DMF
3
(Dimethyl
fumarate:DMF)
DMF
TB
DMF
12 ;
DMF , 3 , 6 , 12

D

B
D
1) 1) 1) D
1) 1) n 1
(Dimethyl fumarate:DMF)
DMF
2 ¢4 ,1
T B
T B
effector memory CD8 central memory CD3
12 effector memory CD4 effector
12 2 (16.7 W)
6 memory T cell
, T B
2ml ,
, FACS Canto (Becton
Dickinson and company)
. Dunnet
12 8 DMF
, 4 IFN B la
. DMF 8 2
@ .1 )
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(Fig. 1). 1

6 effector memory CD8

(CD3+, CD8+, CCR7 —, CD45RA —), central

memory CD8 (CD3+, CD8+, CCR7 +, CD45RA —)
DMF

12 effector memory
CD4(CD3+, CD8+, CCR7 +, CD45RA -),
effector memory CD8  DMF
-(Fig. 2)
memory , CD8
T
, DMF 3
3
DMF 12 10 1
DMF 12 2
DMF DMF
6
effector memory T

1) G Montes Diaz et al. Dimethyl fumatrate
induces a persistent change in the composition
of the innate and adaptive immune system in
multiple sclerosis patients. Sci Rep. 2018; §;
1-13.

2) Erin E Longbrake et a. Dimethyl fumarate
selectively reduces memory T cell in multiple

sclerosis patients. MSJ.2015:1-10

1 IFN1a |
2 [ |
3 [ |
a [ [
5 | |
6 [ |
7 [ |
8 [ |
9 [ |
10 [ |
11 [ |
12 [ ] [ |
DMFBtE 378 678 98 1278
Fig-1 DMF 12
p<0.05
%
|
— 1
pre DMT DMF 3 DMF 6 DMF 12
effector memory CD4
p<0.01
[ 1
% p<0.05

P
. |
—— ——

‘pre DMT DMF3 DMF6
effector memory CD8

DMF 12

Fig. 2 effector memory CD4, 8
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270 Natalizumab 7 (Q7WD)

PML
12 ﬁ_‘lg 1,2 12 1,2,3
1 2 3
(MS) Natalizumab(NTZ) 820
(PML)

JCV

815 10 PML

MS270 7 (every 7 weeks dosing: Q7WD)

PML

/
(multiple sclerosis: MS)  Natalizumab(NTZ)
1 820
(progressive multifocal leukoencephalopathy: PML)
JCV
PML
NTZ 300mg 28
PML
PML
NAT 90,038 (Touch® Registry, June 1, 2017) JCV
PML
PML
36.5
815 10 PML
PML
NAT
JCV

PML

-05.-



MS MS

NTZ 6 every 6 weeks dosing: Q 6 WD
(every 7 weeks dosing) (Q7WD)
PML MS
Q7WD 7 (8 ) NAT >80kg( 5.7%) 7
(6 )
3 MRI Q7WD 1
Q7WD EDSS MRI- T2
MRI MS ( and/or MRI
) PML NTZ JCV
245 (1.2%)
2 NTZ-4
MRI
245 Q7WD MS 240
(98%) MS 0
245 Q7WD 1 MS Dimethyl
Fumarate (102 ) 1.04 NTZ-4 (65 )0.07 (2 2 )
Fingolimod (45 )0.17 (15 )0.84 NZT-Q7WD
NTZ-Q7WD ( )
JCV 83% JCV >1.5
64% NTZ Fingolimod PML
Dimethyl Fumarate PML
Q7WD PML
MS NTZ-Q7WD 4
PML

(1) Lana Zhovtis Ryerson et al,
Risk of natalizumab-associated PML in patients with MS is reduced with extended
interval dosing. Neurol. Sept, 2019
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MS Activity : 1y prior vs On NAT-Q7WD Period

1 Year Prior MS Activity
Prior Tx No of Pts Relapse Subclinical MRI Lesions  Combined MS Activity

No ARR No  ARR No ARR
NAT-Q4WD 65 2 0.03 0 0.00 2 0.03
FIN 45 3 0.07 5 0.11 8 0.18
DMF 108 50 0.58 52 0.66 102 1.10
IFN, GA 9 5 0.56 7 0.89 12 1.54
None 16 12 0.75 14 0.85 26 1.68
Total 243 72 0.30 80 0.41 152 0.80

On NAT-Q7WD MS Activity
Prior Tx No of Pts Relapse Subclinical MRI Lesions Combined MS Activity

No ARR No ARR No ARR
NAT-Q4WD 65 1 0.05 1 0.01 2 0.06
FIN 45 1 0.02 1 0.02 2 0.04
DMF 108 1 0.02 0 0.00 1 0.02
IFN, GA 9 0 0.00 0 0.00 0 0.00
None 16 0 0.00 0 0.00 0 0.00
Total 243 3 0.005 2 0.005 5 0.03(P<0.01) vs Q4WD
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2019

2018

NMO

1620
1297
424
2796

20
12
10

5000

- 08 -

2
FDA
2016 12
17 5
7 932
5592
4
2017
AVXS-101(
NEIM
15
10
2019 5 24
2018 11
212
3000



2020

hATTR
patisiran
2009 9 9
SIRNA 1 98
6097 8 40

viltolarsen NS
065/NCNP-01 2015

2019 8 22
NMO
7
2016 210
2016 250
2
HTA
HTA
VBP (value-based pricing)

pay for performance
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Clinical 2019 |1356-1358
Neuroscience
2019 2019 | 469-474
2019 32-37
2019 20-25
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Y, Hamamoto Y,
Nishihara H, Sano Y,
Honda M, Sato R,
Maeda T, Takahashi T,

with clinical phenotype in
neuromyelitis optica

Fujikawa S, Kanda T.

Neurol

Niino M, Fukazawa T, |Cognition with magnetic resonance |Clin Exp 10 41-48 | 2019
Kira JI, Okuno T, Mori|imaging findings and social Neuroimmunology
M, Sanjo N, Ohashi T, [activities in patients with multiple
Fukaura H, Fujimori |sclerosis in a Japanese cohort
J, Shimizu Y, Mifune
N, Miyazaki Y,
Takahashi E, Kikuchi
S, Langdon D,
Benedict RH, Matsui
M.
Nishida Y, Takahashi |Safety of tapering tacrolimus dose |Eur J Neurol. 27 100-104 | 2020
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