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Cerebrospinal Fluid and Serum Samples
from Japanese Patients with Multiple
Sclerosis or Neuromyelitis Optica
Spectrum Disorder. Yokoyama K, Cossu
D, Hoshino Y, Tomizawa Y, Momotani
E, Hattori N.

J Clin Med. 2018 Dec 7;7(12).

Altered humoral immunity to
mycobacterial antigens in Japanese
patients affected by inflammatory
demyelinating diseases of the central
nervous system. Cossu D, Yokoyama K,
Tomizawa Y, Momotani E, Hattori N.

Sci Rep. 2017 Jun 9;7(1):3179.
Conflicting Role

of Mycobacterium Species in Multiple
Sclerosis. Cossu

D, Yokoyama K, Hattori N.

Front Neurol. 2017 May 19;8:216. Review.
Humoral response against host-mimetic
homologous epitopes of Mycobacterium
avium subsp. paratuberculosis in
Japanese multiple sclerosis patients.
Cossu D, Yokoyama K, Sechi LA, Otsubo
S, Tomizawa Y, Momotani E, Hattori N.
Sci Rep. 2016 Jun 30;6:29227.
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1)
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225
58 69
35
HEK293
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1

GFAP

NMDAR

MRI

GFAP-IgG
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98

GFAPa
cell based

2) 1
ADEM
ADA
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GFAP-1gG
14 GFAP-1gG
225
6.7%
5 ADEM4
NMDAR 1
8
1
44 8 6 2 (14%)
1
NMDAR
2
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(n=13, 93%) (n=11, 79%) [ (IQR)] IVig 2

9.5 6.3-14 (14%)
[ (IQR)] (n=11,  (21%)
79%) (n=10, 71%) mRS 5 (5-5) [ IQR]
(n=9, 64%) (n=8, 0.5 (0-1.75
57%) (n=8, 57%) 48 (26-77) [ IQR]
(n=6, 43%) 3
Na (n=8,
57%)
148 (42-226)/p L[ (IQR)]
195 (156-225)mg/dL GFAP
1
3
ADA
MRI 9 (64 )
GFAP
T2 GFAP-1gG
6 43% 9
MRI 7 78%
1. Fang B, et a. Autoimmune Glia Fibrillary
linear perivascular radial Acidic Protein Astrocytopathy: A Novel
enhancement 44% Meningoencephalomyelitis. JAMA Neurol. 73,
7 1297-1307, 2016.
10
13 (93 )
14 7 (50%)

177 (105-319)
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paraneoplastic cerebellar degeneration: PCD

PCD
PCD
Lambert-Eaton myasthenic
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voltage-gated calcium channels: P/Q-VGCCs
LEMS PCD P/Q-VGCC
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1:
P/Q
2: P/Q-type voltage-gated calcium
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4: Lambert-
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5t PCD
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7
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P/Q- VGCC-ab-PCD

P/Q-VGCC-
ab-PCD 4 4
2
3,4
P/Q-VGCC-abs 1251 -omega-conotoxin
MVIIC P/Q-VGCCs
5
1 3
2
2
preliminary data
1) 4 3
55-74
1
1-
1.5

VGCC-abs
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2)
1.5
3
10~26
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24, 28, 38
3)
3.5
15
MR
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1 FukudaT, et al. Ann Neurol 2003; 53: 21-28.

degeneration
2 Martin-Garcia E, et al. J Neuroimmunol 2013;
261: 53-59.
P/Q-VGCC-abs 3 2001; 39: 40-44.
4 2002; 6: 339-343.
1
s .
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age at onset, gender 55, male 74, female 69, male 57, male
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HEEHE
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2016
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ICER
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HTA
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5
3) 3
QOLY
500 PMDRS;49(3):164-171(2018)
1000 2)
(NICE)
500 1000 31;376-380:2017
3) HTA
JPMA News Letter
500 No0.153(2013/01)
4) , HTA
6
( ) ICER
5% b PMDRS;49(12):805-810 (2018)
5) Wali A, Park C, Bello N, Mandeville R.
X Presented at the American Association of
Neuromuscular & Electrodiagnostic Medicine
(AANEM) Annual Meeting; Phoenix,
Arizona; September 13-16, 2017.
6)Nagae Y, Murai H, Imai T,et.al.Social
disadvantages associated with myasthenia
gravis and its treatment:a multicenter cross-
sectional study.BMJ Open 7(2):e013278 .
MuSK MG
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IVig
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1 1 1

myasthenia gravis: MG

MG
970 MG
3 MG 7
MG 6 MG
1 MG 3 1
7
AChR 77 titin
217 waning 1/7
13 AChR
3/3
programmed cell death 1 PD-1
programmed cell death ligand 1 PD-L1
waning 1/3 AChR
3/3 PD-1 3/3 PD-1
MG
MG
MG
PD-1
ICl
irAE MG
MG
MG
irAE

1).
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irAE
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70 MG

4/7 3/7
4/6
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2/3 CD8 T
PD-L1
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1987 4 2017 3
970
MG 10
PD-1
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217
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DA5S titin
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MG 59.6+10.2
47 78 2:3
7
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MG TMG 1 5
MG TMG 1
NTMG 1 MG
2
5
12 17
AChR
9/10
2/10
waning 4/10
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CK 1008
10226 1U/L
4/10
5/10 4/10
4/10 4/10
5/9 3/10
CK 271243382 TU/L >1000
IU/L  60% titin 6/8
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MHC-class |
CD8 T
10/10 5/10
PM
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110 PD-1
9/9 PD-1
PD-L1 719
PD-1 PD-L1
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AChR

10

AChR MG
115 110 96% 5 4%
1
30.0vs 56.0 P
=0.025 2.0vs1.0mg/day P =0.002 52

1.5 mg

myasthenia gravis, MG

[1] (acetylcholine receptor,
AChR) MG

1) 2) 3)
4) 5)
6) 7) 8)
9) 10)
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0.80 (95%
0.65-0.95) 0.88 (95%

0.82-0.94)
9 AChR 52
MG 1.5 mg/day 52
1.5 mg 100
52
90 1.5mg
3 MG 81
MG Foundation of America (MGFA)
MGFA postintervention
status, ,
52 15
mg
MG
115 110
96%
4 3mg [1] sanders, et al. Neurology 2016; 87: 419-
1 2mg 1 25.
5 4%
1
30.0 vs

56.0 P =0.025
2.0vs 1.0 mg/day P =0.002

Receiver operating characteristic
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1
1
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93-97%
MG 19-60
7 1 transition AChR 5
MGFA | Illa Ilb Ila 1lIb 1 2
pyridostigmine PSL TAC
pyridostigmine PSL TAC
MG transional
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2006 7%
transition 8
19,30,41,43,50,53,57,60
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MG 1
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(0-15 ) 8 2
(16-49 ) 56 (50-64 ) 3 MG
32 (65 ) 41
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1) Murai H, Yamashita N, Watanabe M, et al.
Characteristics of myasthenia gravis according
to onset-age: Japanese nationwide survey. J

MG Neurol Sci. 2011; 305:97-102.

2)

MG-QOL15 . Clinical Neuroscience 2014;32:1002-1005
3)

2010;68:39-44
4) 2014.
transition
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MG)

MG)
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12 MG

20
MG 54.2%
MG
MG
2018 2 5 MG
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30 50.3
28 76 12.2 1 40
4 26
26 (87%) PSL
PSL 7.3mg/ (O
35)
17 17
MG ( n=
13) ( n=29)
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PSL

3. Zoegdrager A., et al. The premenstrual
period and exacerbation in mutiple sclerosis.
Eur Neurol. 2002; 48: 204-206

4. L. Delpy et al. Estrogen enhances
susceptibility to experimental autoimmune
myasthenia gravis by promoting type
1-polarized immune responses. J Immunol.
2005; 175: 5050-5057

(P = 0.03)
PSL
(P =0.03).
MG
54.29%( 24 13 )
66.7%( 15 10 ) 1
42%
9 MG
EAMG
4)
PSL
MG 54.2%
1
MG
MG

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

. 1971; 28: 950-954
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3 CD163
CK 5025 9194IU/L  78% (7/9

57% (417 )

GVHD
75% (6/8 )
CK
KL-6
MRI T2
0,
88% (7/8 —
) PD-L1
4 44%)
2 CDli1c
4 3 GVHD
HLA-ABC
6 67%
MxA 56% (5/9 )
(C5b-9)
CD8
44%
3
3 CD8+ programmed
death-1 (PD-1)+
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death-ligand 1 (PD-L1)

3 6 67%

PD-L1
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6 , bl 85 66.9+ 8.2
86.1% 31 30 1
10 36 35 LEMS
P/Q  VGCC 36 34 94.4
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P/Q  VGCC 6 PCD-LEMS
PCD LEMS P/Q  VGCC
Lambert-Eaton PCD-LEMS
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syndrome, LEMS ) 10% (PCD-LENMS)
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)
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P/Q  VGCC 36 34
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PCD-LEMS 1 10
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Nakao et al, Neurology.
2002;59:1773-5.

Titulaer et al, J Neuroimmunol
2008; 15;201-202:153-8.

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

Liao YJ, et al, Natl Acad Sci U S
A 2008; 105:2705-2710
Martin-Garcia E, et al. J
Neuroimmunol 2013; 261: 53-59



Table 1 Clinical features of reported Japanese cases with PCD-LEMS(n=13)

Author (year) Age/se Initial symptoms Time to Follow up Response to P/Q-type VGCC
(months) (months)
5 21
mxlc ;m 4 8

57/m 2472.0-429.0

Shimamura(ZOOO) 52/m 329.7-64.0

2222277 W/ """"""""" W// """"" /////// /////// ///////W '

Iwanami(2009)
sp«ch, plt dstwhnu Molar wdmmo

Wakatsuki(2011) 65/M Weakness of upper and scLC 10 n.d. + )
lower limbs

Koriyama(2012) 62/M instability of gait,double SCLC 2 14 + 23.0
vision

63/M dysarthria, ataxic gait scLe 2 8 + 282.0

WWWMW# A////////Y///////A:V////// /. AW/////
dysarthria,ataxic Small-cell NEC of
(2018) gait,muscle k the oropharynx

63/F diplopia, diziness scLe 10 21 ++ 248.75(-)

The hatched two cases did not strictly fulfill our definition of PCD with LEMS, because
the coexisting cancer had not been found. n.d: not described, ++: remarkably effective,
+: effective, -: not effective
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MG 165
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MG
QOL
MG MG
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MDYV database
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18 2008
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ICD-10 [G70.0
10297
1
3 IST:
1) 2)
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3)
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MG 3137

MG
RDI>1.1
MG

IST
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MG
G20
MG

MG
relative dose intensity/RDI
RDI [ 1

1 [ 1
x 365 ]



165 MG 3137

MG
3168
MG 56.9
MG 62.1 MG
12 /
MG 0.68 /22.19
MG 0.09 /2.81
MG
MG
MG
RDI>1.1
MG
30.5% MG  10.1%
MG RDI<0.8
MG 39.1% MG
56.9% MG
MG

-73-

DPC

MG



FS

1

1

FS FS
FS70 GBS
Haemophilus influenzae FS(FS 21%)
FS
Campylobacter jejuni FS(FS 14%) FS
60% FS *
CMV FS(FS 8.6%)
IVIg
FS
CMV FS
FS
GBS FS70 GBS
FS IgG  GQ1b
Campylobacter jejuni  Haemophilus influenzae
GBS FS Mycoplasma pneumoniae cytomegalovirus
L (CMV) Epstein-Barr virus (EBV)
1)
ICAM-1
ELISA R&D Systems
1)
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(@0} H. influenzae

15 21%
14% CMV 6
1 14%

8.6%

C.jguni 10
M. pneumoniae

H. influenzae CMV

EBV

56%

(2) H. influenzae FS
87%
7.7% 14%
0%
GBS 3
54%
(3) C. jgjuni FS FS
20%
60% FS
+
50%
40%
30%
(4) CMV FS 50%
67
©)
H.influenzae  C. jguni
FS 1gG1 CMV FS
1gG3
(6) ICAM-1
ICAM-1
CMV GBS GBS

70

39

109G
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ICAM-1

GBS FS
CMV FS
GQlb GTla
ICAM-1
GBS
CMV
FS  CMV
FS
FS
CMV FS

1gG

2

CMV

GBS
GBS
ICAM-1
CMV

1) Kogaet a. Neurology 2005; 64: 1605-1611.
2) Hadden et a. Neurology 2001; 56: 758-765.
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CIDP F
NF155

CIDP
CIDP MADSAM DADS
2010 pure sensory onion bulb
EFNS/PNS CIDP
CIDP
MADSAM DADS pure sensory

MRC
INCAT R-ODS
CIDP
DADS NF155 CNTN1
CT
IgG4
2014 12
16
2017 3 15/16
109 2018 3
NF155 NF186
CNTN1 LM1
NF155 11 10.1%
LM1 5 4.6%
NF155 DADS
CIDP
LM1 CIDP NF155
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i 52 A GBS FBE MG P BT 2 Bt <% neutral sphingomyelinase (nSMase) |
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ZEHMAE PCL2 MiAaIZ Trk cDNA % S 388 S H7- PCtrk il 2 i ik D FL GML Hik % Fif 4 D
stable transfectant T& % PCtrk #ifaiz, $t J&E-C 24 BEEEM 72, Whole cell }x Uk~
GM1 HiikZ1ER w5 &, Mg ~osy DR 2 O 5y L & IV CFRHE U7 R
b« BRI ADKF TH D NGF OFE#EFME 43 To nSMase 151 & % /37 & R~Tz,
SRR Trk 3 AR D JHIENL Co HMIaE T E£72, ¥ a BEEEARBEETT 7 Mgy
7 I BIET T MEIG~FEDREEET D Z1%7T nSMase iGMEERIE L7z YV, IRESHT
ZE. ZORMEERICEY Y RITHT S (X, whole cell & J&#E 7y Til~72 3, =BT,
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RetEA s LT Y, Wroeiks R
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PR LTERY, 5% ZOBLEND OWFSE
DOHENREETH DL B2 LY

oA
=]

PRRAIIESC 77 ) 7RI Z 7 N BICAE(ET
LE AN RIS T 25U T 7 MR
NEE 2 2S5 LRI ENDIRBIER D
**B&ﬁo“(b\ékb\Oéﬁﬁk\ E
exosome I L CaHITEEE KITL T
WD RBEMER H D E VI BLED B AKE

AL CW ZENEEEEZX iz,

B'C N

1. Ueda A, Shima S, Miyashita T, Ito S, Ueda
M, Kusunoki S, Asakura K, Mutoh T. Anti-GM1
antibodies affect the integrity of lipid rafts. Mol
Cell Neurosci. 2010 Dec; 45(4):355-62.

2. Hamano T, Mutoh T, Tabira T, Araki W,
Kuriyama M, Mihara T, Yano S, Yamamoto H.
Abnormal intracellular trafficking of high
affinity nerve growth factor receptor, Trk, in
stable transfectants expressing presenilin 1
protein. Brain Res Mol Brain Res. 2005 Jun
13;137(1-2):70-6

3. Mutoh T, Kawamura N, Hirabayashi Y,
Shima S, Miyashita T, Ito S, Asakura K, Araki
W, Cazzaniga E, Muto E, Masserini M.
Abnormal cross-talk between mutant
presenilin 1 (1143T, G384A) and
glycosphingolipid biosynthesis. FASEB J.
2012 Jul;26(7):3065-74

4. Ueda A, Shima S, Murate K, Kikuchi K,
Nagao R, Maeda T, Muto E, Niimi Y, Mizutani
Y, Mutoh T. Anti-GM1 ganglioside antibodies
modulate membrane-associated
sphingomyelin metabolism by altering neutral
sphingomyelinase activity. Mol Cell Neurosci.
2018 Jun; 89:42-48.
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X TV« NU—EERIZE T 2 il F R RE ORI
e 17 AL Y
S[FEFFEE NEE e ?, BE —F20 0 Al E-HY | R OREY
A XE?Y | Sl fx?

WREE

XT v N L—IEGERE (GBS) AvEic, FREF I A (NUS) THIRINE 2780, T bRk~ it
DM STV D A3, MR ORRIFZEIZ B U CIEBIfE Tldia v, Fox 1 GBS &kl S8 Mz 1T 5 NUS o
R 2R 2 1 7 HBOICIRRT L7z, GBSAO D 5 B, FIEMNS 1 4 ALIRIZNUS AT L7z 17T flE . 209 bA
PEH] L ABHER] (GEIE 2 - A LA T NUS ZHiAT L7 11 Bl ORI L 2 134T L7-, BRI Wi E 2 M CIE
#& 5 /AT, R”%%EP&S DAFT OFREWTIFE . SUPHRRAR C5-C6 D EAL A Wil CHRIE L7z, BIEIAL 2 A, Hh s,
FH O 3 BT THRIEE DA 2 — R Lz, & SEEIC SV TR IEE 238 © 2 Ml E #B AL 5
(enlargement site number; ESN) ZR7=, MEHT L7-f5H, GBS FIE R L 0 AR, %IE 2 ML CL VK
T COMRIEEZZDT-, BIE 2 » ALUBKRL Y REOLELZRD HEMNH - 7203, R OIRE 35
DREGI S A BT, NUS 13 GBS IZ331) 2 SHMRRAR « RAEMROKRFNZELZRIT 2 DICHHATH 5,

A HEY [T % NUS DORRFIIZE L 2 #Rat LTz, GBS @Eé* I

bivbiuxZ i E Tz, BFE AT 2 R IERR Asbury OFWIEHEZ R U7, BE B WERE 1% 2010
DORESEZBEEFEREICL > TEMAIL, o KE & FEH B 2015 4 FE TIE Toshiba SSA-770A %ﬁﬁﬁ L, 7-
EEALPHER e BIC Kk~ TRAR D Z L EH LI 14 Mz ®U =7 7u—7%, 2016 4ELLEIX GE LOGIQ

LTW5, "FEiz, ORI TREMOEWHERN & E9 M L, 6-15 Mz DY =7 Fu—7 % iz, S
FEL, A7V —=C7HBEICANTH DS et zr FRPAR I TR M4 1T €5, 06 DI L HIE L, 1E ik
Uiz, 'F¥ T2« NU—fEERE (GBS) ArEHIC, ARAHwh EREMRIEFEN S BB E T 5 FTc o T, M
70 0D IR <0V I % OBk L A AR B 5 R AT (NUS) T PRWTERL A WE U7z, mMEIE T, A6k 24 @EETHIE L
TRAEE A 585, GBS O RN W B2 W~ A vk oo MRIED DA SN Z — v ZBatT 5720, JE
DR SN TS, UL, GBS 1T D KRR D LA 3 fEBIC T CER Lo mAE (i
TEREDORFEM L OBEHE T TidZe <. MRINED MedWrist & UlnGuyon) . SRS (&l MedDist, MedProx
AR — B IAREIZ STV, A ElF & 1. GBS . MedElbow, MedArm, UlnDist, UlnProx. UlnElbow,

DRV DB 1T DR ORI Z kA NUS UlnArm), SAER  (W1RI C5 & C6), #5-HEIS DR EENALIC
CTCHIBRMOICHRFTT 2 Z & T, GBS IZ&IT 24z BNWTAHRL L L IMLICHRIBER S 2565, %

BERBAEOA M ZHMICT 52 s 2 AL Lz, DRI BV THRIEEN H D LEFR LTz, Yk
MFITik DEITHE L TWDHIERE " ICHEL T, MfRIEEZ

2010 42 1 A7 5 2018 4 3 H £ TITY B~ ABE L 7= XL TWnD EHELEEN D% Enlargement-
GBS40 Bl 5 & FEIED D 1 4 HLINIZ NUS #JiifT L site number (ESN) & &% L7z, MEHMHTIZ OV TIL,
72 17 BT GBS AMEHIC 1T D KR DI REZE L & BT A ) =BT 1 MO, AL Student ¢ R
B LTz, &0k, 2 @ G8E 2 » A LA &, Mann-Whitney URREZMIT L. p <0.06 ZHEZE

T NUS ZfifT L7z 11 Plastgic, St o 1@ by &L,
PR E ~DELR
1) Jst o 2 — ok B 20 AR B R ARUFGEIRIE A B O NI B3 2 fmPRfe 81
2) IR AR R WCAI- THEM L., RERPEFHImEEERZ BRSO
3) KBTS LT R B R FEEZ T AREETCWDELILEIT-> - LTt &
4) TR TN B T R B R N R 179 22 EEAEREEIC OV T+ RBE B 21T 12,
WFFefE R
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SR T O TIE, 76%(13/17 f) THRRAEE & 7
BT, FIEMN S 2 B LLNIZ NUS % JgfT L7z A BE (7 4)
EFIED S 2 W LA T NUS % 54T L 7= BEE (10 $5) T
B L7z & 2 A, ESNIZE L TiE B BE Ty M 23 7
BTz (p = 0.058), FRALBI CHAHIRAR, HALESTIEH
DRI DN o Ty MREHPFEICIB VT B
HTHRICEWRRAAZLNTZ (@ < 0.0D (KD, &
PEIID B ABMEINC 351 2 WET Tl JEAE R TR AR |
FEAE 2 WLIBE T X D KM CTOIREZFE D, FIE 2 1A
LIRS & 0 IEIE Dtk # 2 R #1872 (K 2), H
M C ORI RIE 1 £ TH 4 PIFEF L T,

R °
ESN all P=0.058 2
12 1

P<0.01

6
4
=
:

AR BE

§ ] Cervical

HhRaER

Intermedlate ﬁﬁtgﬁ : .
"~ Distal o - =@
ARt BEt

. AR OmEER

B (ESN)
ESN all (24181 7F)

ESN cervial (45 7T)

B B

ESN distal (488 77)

| BFEMS2BRLLA (5) / FEIE HD2-438(6)
ﬁ%ﬁb\bz-wﬁ (6) = REMS6sr AL (9)

Stgh S EBEHICH T TORBRIREDHT
EE

A@@ﬁﬁ@ﬁﬂfi FEIE L C 2 LN O R

D EHFRAR DL IZRE SN0 < FOBAKM,

ﬁf?f‘c:%ﬁﬁﬁtlﬂﬁaﬁ%fs@ﬂfﬂ}?ﬁiiﬁ%nfé (DY e
T GBS6 BTkt L, FEAEAD 10 H LANIT NUS % i
TLIE ZA, 4 BITHMBRROEH R BE LR
23, VAR CHRRIEIE 258D 7= DI 2RERLLO 9 B b
Tr8.80ThH Y, SEIDMENR & FERAMEHIT X PRI
XV RRE TR ALIE OFE I XGAIRRAR & b U TR T

boTe, FTRMEMN BRI AT T GBS DRI
2t % NUS Tt L7z iE Tk, J80E 12 Wk L 0w
FRNBE DN A BT A DAL P RIE 6 » A% CIESEm
PARDUGEIT A BT, KR CITA B R 21X

HONIEDoTz P EINTEY ., SEOMBRE L EEED
BRAHHLDOEEZ T, GBS DFFREL LT, WM
AL E SNASHMRIR TOmMENLIBE Y, T0%

Ji B D e TR F CTOIRE DL Y DIRIE S 1
7=
TEe

GBS FEAE R AT LITHREARE O RFE SR S,
Z D%, KPR L T XD 2B OHER DRI
SNz, FEIE 2 o A LARE THRRILIE A3 S0t 3 2 8 A3
B HALTZ, NUS 13 GBS (Z351F 2 SMHRAR - AR
PR ZILZ T2 DICERATH %,

XHR

1) Sugimoto T, Ochi K, Hosomi N, et al.
Ultrasonographic reference sizes of the
median and ulnar nerves and the cervical
nerve roots in healthy Japanese adults.
Ultrasound Med Biol. 2013;39(9) :1560-70

2) Gallardo E, Sedano MJ, Orizaola P, et al.
Spinal nerve involvement in early Guillain—
Barré syndrome: a clinico—
electrophysiological, ultrasonographic and
pathological study.Clin
Neurophysiol 2015;126:810-9

3) Razali SNO, Arumugam T, Yuki N, et al.
Serial peripheral nerve ultrasound in
Guillain—Barré syndrome. Clinical
Neurophysiology 2016;127:1652-1656

4)  Grimm A, Décard BF, Schramm A, et al.
Ultrasound and electrophysiologic findings
in patients with Guillain—-Barré syndrome at
disease onset and over a period of six
months. Clinical Neurophysiology

2016;127:1657-1663.
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GQ1b Bickerstaff

2012 Bickerstaff (BBE) GQl1b
probable BBE
BBE GQ1b
MRI
IVIg IVIg
GQl1b BBE
BBE
Bickerstaff (Bickerstaff brainstem 160
encephalitis: BBE)
GQ1b
2012 definite 50 , probable 33
! BBE GQl1b
75 probable BBE GQ1b
38 definite
BBE 100% ELISA
GQ1b
MRI 2
Mann-Whitney U
probable BBE
BBE GQl1b
2014 2017
641 BBE 33 probable BBE ELISA
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11

Ca?
ELISA 11
1 GQ1b
Definite BBE 50 GQ1b
probable BBE 23
73 ( 43 30
, 40 [15-80]) 10
( 5, 5 ,
50 [19-84])
(€Y)

(69.9% vs 20.0%, p<0.01) (2)
(56.2% vs 10.0%, p<0.01)
3
( 13.0/p€ vs
81.7/ p¢, p<0.01 61 mg/dl vs
159mg/dl, p<0.01) (5)

(8.2% vs 50.0%, p<0.01) (6)

( 10 wvs23
, p=0.015)
IVIg
25 (34%)
8 (11%) IVig
33
(45 ) 3
(30%) 4 (40%) 1 (10%)
( FG 1
FG 2 )

BBE heterogeneous

ELISA GQ1b

GQ1b

BBE
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BBE GQ1b

GQ1b

Koga M, et al. Nationwide survey of
patients in Japan with Bickerstaff
brainstem encephalitis: epidemiological
and clinical characteristics. J Neurol
Neurosurg 2012; 83:

1210-1215.
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D

1) 1) 2) 1) 3)
4), 6) , 7), 8)
9) , 10) , 11) , 12) , 13)
14) 15) 16), 17)
(GBS) mEGOS
GBS
GBS GBS
7
MRC sum score
113
(GBS)
modified Erasmus GBS JET-GBS GBS
Outcome Score (MEGOS) A 1gG  Erasmus GBS a3 6 70
Respiratory Insufficiency Score (EGRIS) ) mEGOS EGRIS A IgG
GBS
a7 )
MRC sum score
Japanese GBS outcome study (JGOS)
6 GBS disability score
GBS (FG)
( )
2014 2017 3 JGOS
1 ,2 , 4
5 6 .7 . 8
9 , 10 , 11 , 12
13 , 14 , 15
16 , 17
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MEGOS on admission 6
30%

score 7 ( 9

16% (11/70 ) 6

45% (5/11 )
MEGOS on admission 6 FG
(r=0.47 p<0.01)
EGOS on day 7 of admission

6 40%
7 score 10
( 12) 23% (16/70 ) 6
69% (11/16
) MEGOS on day 7 of admission
6 FG
(r=0.67 p < 0.01) mEGOS 6
7 10 8
6 75% (6/8
)
EGRIS 1
65%
score 5 ( 7 15%
11773 )
82% (9/11 ) (p <
0.01)
A1gs A g6 59
47 A 196
6 FG
(r=0.37 p<0.01) ROC
948 mg/dl
6 FG

(r=0.42 p < 0.01)

7 MRC sum score 6
FG (r=0.5 p<
0.01 r=0.75 p<0.01)

(64% vs 5% p

<0.01)
6
7 mEGOS mEGOS
6 FG
7
MRC sum score
mEGOS A IgG

EGRIS GBS

1) Walgaard C et al. Neurology. 2011; 76: 968-975.
2) Walgaard C et al. Ann Neurol. 2010; 67: 781-787.
3) Kuitwaard L et al. Ann Neurol.2009; 66: 597-603.

4) Yamagishi.Y et al. J Peripher Nerv Syst. 2017; 22 433-439.
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A 196G

GBS IVIG

PP IVIG

Erasmus modified GBS Outcome Scale (MmEGOS)

IVIG A 196 IVIG
IVIG PP PP+IVIG A 196
IVIG PP IVIG A 196
GBS IVIG A 196 IVIG
IVIG PP+IVIG
Barthel index
PP PP+IVIG
GBS 19G
IVIG IVIG PP IVIG
PP A 196
GBS
IVIG
Erasmus modified GBS Outcome Scale (mEGOS)
GBS 56
[1] 1IVIG IVIG
A 196 IVIG IVIG PP
IVIG IVIG PP+IVIG
2 19G
A 196
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A 196 2

196G
PP IVIG
Hughes functional grade HFG Barthel
index Bl  mEGOS
PP+IVIG IVIG 26 30
PP+IVIG PP TR350
2.7+ 0.7
IgG A IgG IVIG
PP+IVIG 19G
PP+IVIG PP
19G 786 IVIG
196G IVIG
IVIG A 1gG
PP+IVIG 1,189 vs
1,592, p = 0.024
IVIG
PP+IVIG BI

29 vs 48, p = 0.033

80 vs 73, p =0.398 IVIG
HFG mEGOS
IVIG PP+IVIG
A 1gG
BI
196G

neonatal Fc

FcRn FcRn  1dG
[2] 1gG  200%

FcRn 19G

21 12
[3] IVIG PP

196G 196G
PP
FcRn A 196
PP+IVIG
A 196 BI
GBS IVIG A 196 IVIG
IVIG PP+IVIG

Barthel index

1. Yamagishi Y, et al. J Peripher Nerv Syst.
2017; 22: 433-439

2. Zhu X, et al. J Immunol. 2001; 166:
3266-76

3. Masson PL. J Autoimmun 1993; 6: 683-689
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(Guillain-Barré syndrome: GBS)

barrier: BNB)
IgG BNB

BNB
NF-k B p65
GBS

(Guillain-Barré

syndrome: GBS)

1 3 2/3
1
Campylobacter  jejuni, Haemophilus
influenzae,

Epstein-Barr (EBV) Mycoplasma

pneumoniae 2
GBS GM1 GD1a,
GalNAc-GDla
1gG 3
4
1)

(blood-nerve
GBS
NF-k B p65
10kDa-
GBS 19G

GBS MRI

GBS
(blood-nerve barrier: BNB)

GBS
BNB
BNB
5 GBS
BNB
GBS 1gG
BNB
NF-
K B p65
10kDa-
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GBS 76
( ) 24
27
24
19G
BNB
NF-k B p65 in
cell analyzer 2000
BNB 1gG 24
10kDa-
(C. jejuni, H.
influenzae, , EBV, M.
pneumoniae)
( )
1gG
GBS
BNB NF-
K B p65 GBS
BNB
C. jejuni, H.
influenzae M. pneumoniae GBS

NF-Kk B p65

GBS
C. jejuni
pneumoniae GBS
1gG
19G
BNB
BNB
GBS IgG BNB

1gG

H.

BNB

influenzae, M.

1. Yuki N, et al. N Engl J Med 366:

2294-2304, 2012.

2. Koga M, et al. Acta Neurol Scand 103:

278-287, 2001.

3. Kaida K, et al. Glycobiology 19:

676-692, 2009.

4. van Doorn PA, et al. Lancet Neurol 7:

939-950, 2008.

5. Kanda T, et al. Neurology 2003; 60:

-90 -

301-306.



D

1) 1) 2) D3

Stiff-person syndrome, SPS

GABA GAD amphiphysin

SPS

Stiff-person syndrome, SPS

2015 1 1H~2017 12 31 (3
) SPS Definite

Probable Possible

SPS 1
4855 1618
33.3% 56 SPS

1

2)
17 GAD 11

3)
4 5 progressive
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encephalomyelitis with rigidity and

myoclonus (PERM) 2 GAD
5 1 4
1 GIyR
1
( GAD 11 8 GAD
5 1)
GIyR
3.5% SPS
SPS
1 SPS ( (€D )
A.
@
( )

&)

®
4

B.
)

®

**GAD65 amphiphysin gephyrin GABA.R
GIyR

GAD SPS 1
GAD GAD
GAD SPS
(
) 1
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( Possible

McArdle ) 1 C
< >
Definite
C
Probable 2 (1) Dalakas MC, et al. Neurology 2000
C
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~ EBR L FENFTERE R 2 B £ 2 T~

N

VG

KC

1

leucine-rich gliomainactivated protein 1

(LGI1) contactin-associated protein 2 (CASPR2)

CASPR2 LGI
2012 4 5
WEB Patient-Led Online Survey
Quality of Life
2007 2 2009
23 15
3383 @O 38
25 65 8
@ 55 12 % ~85
12 mRS<3
2012 VGKC mRS 2
o VGKC
CASPR cell 17 45
based assay 2016 CASPR2 5 13 contactin2 5
CASPR2 LGI1
modified Rankin 2 5 CASPR2 LGI
Scale MRS 6 16 6
# MBI TeonfirmENI 7 A v 7 ZEEEE3SF O A T itk LI
O RS shoefi (SD)
Bitko Ay —y  BEE B EN OHRRENE TR/ TOMOBERE TL/0EE 5D Zofi a s P Value
BEHHEE (18) .
or VGJIT{CE%ﬁ;ﬁﬁS 21 (14:7) | 11 11 4/0 4/2/2 WaRAEL WG 2.92 (1.17) [1.25 0-8D | 0.002
DB 3 CRPS1
PRy | 17 (11:6) | 9 7 1/4 3/3/2 WRIRL BSIBZ ) g (o |18 09 | 0o
CASPR2 and LGIL| 6 (5:1) 5 6 3/2 2/2/0 Wﬁg;gﬁﬁ?ﬂgﬁ% é;;';;im 3.83 (1.17) |1.67 (0.52 |  0.002
CASPR2 (4) or .
D . [EaAREL BT RL
Eﬁiﬂﬁft?ﬁdz " 5 (1:4) 1 0 0/2 0/0/1 AChE_Ab M6 1 2.50 (1.29) [1.75 (0.96) 0.39
Contactin 20& | 4 (3:1) 3 1 1/0 1/1/1 None 2.25 (0.50) [1.75 (0.96) 0-39
LGI1 only 2 (2:0) 0 0 0/0 0/0/0 None 2.0 2.0 NA
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38+1.7 (2

56
WEB
QOL
EMG CASPR2 LG
38 8 21
VGKC 17
45 6 16
CASPR2 LGI1
50
1
MRS
2 mRS
20 53
Website
Patient’s code FEATFE............; F; =M/ F & 5T Lo AR 7
—e.g. confusion/ disorientation/
BiRD, BEEESBHLSETLEIID Y /N amnesia / psychosis / depression

Y Q%S EHEEEOREIT?

TAPARIEIZOWT (RR, ) ?

HEEREELG, BEEEREE CORBIE? o

SHREAMMCMMEA by ZIEERAETLE I A2 e

T OMOMREREHY ELD ?

BAERE, SfHEIC>WT
Hypertension, diabetes, other autoimmune
disorders?

or
B 5 PRFHREND D EFFH?

R EECER LTy | | MELEEG, CSF R R o2 TLE 3207
g

i - EEOARIC T
BEGECY 5 SefTRRMY E T FXATBRAE IR PET, CT#UOWMAHIELAL, THRATEL,
FOMOIER., BEER, BEER1LY
EHERBLTTFEN,
RIREIZ? "
BTt ARL?
% Twitching?
- ESERE, RMICHT S55UE, FHICOWT
Ihe) Bty T&HEHT > modified Rankin Scale 224 S8 F 215,
Stiffness or weakness?
EMG/NCS DR
- Multiplets or doublets? 5
- B s L 0
- EEOBEEE = a—nF—% Mol hat . 0 o
R DR REL? Phenytoin
A, LhEoBREROR 8L ? Carbamezepine
b LARER b, TR k5. -1 M@k
iz o) fp ¥ BARIICEMN LTI B & B Steroids
+.
Plasma exchange
a Z2WnT?
'?aﬁl?rfﬁ s Intravenous immunoglobulins
Constipation?
Excessive secretions? Others
Urinary 2
R I\ T2 TR I B o T 2R £ TR D mKS
il “:il:fm#wtbé#ﬁﬂt ERFERIT<THAS
Hypersomnia? L O L ol
= 5 = - B, SOE DO Zit T & 8.
REA iR e A e e

Y 5 AECRE LR ¥ ORRERIL?

4 Pk LEEORY, BRELIRETLELG, SORY O bABE LTRTE RV, MHEEARTEETRE,
5. BECORM; W20, K, EAREOSmAEENEE

— e.g. increased anxiety or agi

6. HEER |k 5 ¥ (modified Ranlin scale from Grams ef al 2001, Brain 124;1138-48)
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1

1 1

(multiple sclerosis; MS)

NMOSD)
4(AQP4)
, MS
MRI ,
Battery of Neuropsychological Tests)
1SD 3
55% . MS BRB-N
index SARA , BRB-N index (
, NMOSD MS
, MS
NMOSD

(multiple sclerosis; MS)
(neuromyelitis optica spectrum
disorders; NMOSD)

, NMOSD
4 (AQP4)
, NMOSD
AQP4 ‘AQP4-opathy’
1, 2'
MS
MS

21

1 D D D

(neuromyelitis optica spectrum disorder;
. MS , NMOSD
, , NMOSD
.MS

, NMOSD 'MS

NMOSD , ,

BRB-N (Brief Repeatable

. BRB-N , -

, MS
EDSS

56%, NMO
BRB-N index , BRB-N
NMOSD

, MS

58 MS (1)
relapsingdisease  (2)
progressive disease
. Relapsing disease

progressive disease ,

MS

, MRI ,
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MS 16 ,
NMOSD 13
BRB-N (Brief
Repeatable Battery of Neuropsychological Tests),
the Kurtzke
Expanded Disability Status Scale (EDSS)

Scale for the assessment and rating of ataxia

(SARA),
MRI
, MS 16 , 6
10 , MS 13 MS
3, 122 (SD 10.3
) 39.3 (SD 85)
BRB-N ,
-1SD 3
, MS  56%, NMO
55% . MS
BRB-N BRB-Nindex EDSS
,BRB-Nindex SARA , BRB-N index
( )
, NMOSD MS
, MS
.MS
(D) ,
(2 :

3)

.MS

MS  NMOSD
, MS

NMOSD .MS NMOSD

1. YanagawaK, Kawachi |, Toyoshima, et a.
Neurology 2009;73:1628-1637.

2.  Hokari M, Yokoseki A, Arakawa M, et al.
Ann Neurol 2016;79:605-624.

3. Hohlfeld R, Dornmair K, Meinl E, Wekerle H.
Lancet Neurol 2016;15:317-331.

4. Hohlfeld R, Dornmair K, Meinl E, Wekerle H.
Lancet Neurol 2015.

5. StysPK, Zamponi GW, van Minnen J, Geurts

JJ. Nature  reviews Neuroscience
2012;13:507-514.

6. Hauser SL, Oksenberg JR. Neuron
2006;52:61-76.

7. Lassmann H. Experimental neurology

2014;262PA:2-7.
8. Kawachi |, Lassmann H. J Neurol Neurosurg
Psychiatry 2017;88:137-145.

-97-



1

1 1 1

(neuromyelitis optica spectrum disorders; NMOSD)

: 4 (AQP4)

(multiple sclerosis; MS)

NMOSD ,
melanomacell adhesion molecule (MCAM) , MCAM T
NMOSD initial lesions(IL) / early activelesion (EA) ,
, , , MCAM T
T MCAM T lateactivelesions(LA)  inactive
lesions (1A) IL/EA , IL/EA MCAM T
MCAM .MCAM T interleukin (IL)-17
, NMOSD IL-17 , 1L-17
NMOSD Tul7/Tc17
MS  NMOSD .MS Tul
.MS ,
, Tul7 5. MCAM
.NMOSD AQP4
, , 1L-17 T
. MS NMOSD T
.MS
, MS MCAM T
NMOSD , , MS Tul7
-4 MCAM 6,
T NMOSD IL-17
(interferon; IFN)-y Thl , 1L , AQP4 TH17
(interleukin; 1L)-4 Tu2 , 1L-17 & ,
Tul7 , IL-10 NMOSD T
T , , MCAM T

21

-08 -



NMOSD

NMOSD

5
. AQP4, GFAP, CNPase, MBP, NF, C9neo, Iba-
1,CD3, CD4, CD8, CD20, MCAM

, NMOSD
IL, EA, LA, IA
NMOSD , pattern-specific
loss of AQP4 immunoreactivity . C9neo
IL/EA
, HE
.NMOSD IL/EA
MCAM T
. MCAM
IL/EA LA IA
(P<0.001). IL/EA T
MCAM T
LA 1A (P<0.001).
IL/EA MCAM T MCAM
NMOSD ,
MCAM ,
MCAM T
. NMOSD T
MCAM ,1L-17
. ANCA

8 NMOSD
IL-17/
NMOSD
,AQP4
, 1L-17
NMOSD MCAM T
.NMOSD Tul7/Tc17
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fingolimod TB
Fingolimod 1- S1P1
S1P
MS fingolimod
T B fingolimod
Fingolimod T B
, T Naive CD4,

Fingolimod

1- S1P1
S1P
MS fingolimod
MS ;
fingolimod 6 23
(fingolimod )
2ml

FACS Canto2 (Becton Dickinson and company)

effector CD4, effector memory CD4, central
CD 8, effector (DS,
effector memory CD8, central memory CD8, Thl,
Th2, Thi7, T fth, T reg, B

plasmablast, memory B, naive B, transitional
B MS 13 (control )

memory CD4, naive

T

fingolimod control

naive CD4 (p <0.001) central memory CD4 (p

<0.001) Th2 (p<0.001) Th17 (p<0.02) Tfh

(p <0.001) ( ) B
fingolimod

control naive B(p <0.001)

memory B (p = 0.001)

Naive CD4 central memory CD4 Th2 Thl7
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Effector memory T control
1. Maecker HT, et. al. Standardizing

immunophenotyping for the Human Immunology
Tfh B Project. Nat Rev Immunol. 2012
Tfh naive B, memory B
fingolimod  S1P1

Tfh naive B, memory B

Fingolimod T B

Naive CD4 Central Memary (D4 Th

Pro troptoprd Fnguiand Fro traatrert [l Fre trestrrend (]
Haive B Memory B
- pa0.000] - p<0.0001

Pro bragtmerd P deus! Fra topatrrard 1 gstere st

Fingolimod T B
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MS NMOSD

1)
1) 1)
2) 2)

1) 1) 1)

Y}

DMD MS RRMS 25
NMOSD 13
15 flow cytometry
MS NMOSD CD4
T CD29+CD45R0+ effector
CD4+CD25high Treg  NMOSD
CD8+CD11a- T MS NMOSD
flow cytometry
MS MS 2010 McDonald
DMD 1993 25 32.9 NMOSD
IFN- 1b 2015
DD AQP4 13 54.4
NMOSD
15
447 MS
Ms Nwmosp  DMD
MS NMOSD
1gG index
MS  NMOSD 4
AQP4 800rpm
IRB

1) 2)
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MS

NMOSD Controls

CDA4" (%) helper T (Th) 1 68.3 69.1 60.0
CD4:CCR4* (%)  Th2 ! 8.2 4.5 144
CD4'CCR5* (%)  Thi ! 20.3 14.7 29.1
CD4*CD29* (%) helper inducer T T 60.4 58.9 49.5
CD4'CDA45RO" (%) activated/memory Th 1 61.7 66.7 54.1
CD8* (%) suppressor/CTL ! 25.0 20.9 33.9
CD8‘CD11a* (%)  cytotoxic T (CTL) l 15.8 14.6 26.1
CD8'CXCR3* (%) incl.regulatory cell | 21.9 21.7 326
MS NMOSD
MS NMOSD = Controls
CD4/8 303 vs. 3871 1.83
CD4*CXCR3* (%) Thi 512 vs. 459 | 53.7
CD4+CD25""CD127"* (%) Treg 0.88 vs. 212 1 0.55
CD8'CD11a (%) incl. suppressor T 5.3 vs. 33 | 3.5
CD8*CD28- (%) incl. suppressor T 4.4 vs. 201 7.2
MS NMOSD
2 CD4+CD25high Treg NMOSD
CD8
MS NMOSD 1 MS
MS NMOSD 3

final common CD4 effector
mechanism MS
NMOSD 2 MS

NMOSD CD8
flow cytometry
1 MS NMOSD
CD4+CD29+CD45R0+

effector helper T

CD8
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SemadA

SemadA MS IFN -B
IFN-B
SemadA Th17 IFN-p
type 1 IFN SemadA
SemadA
MS IFN
B
IFNB (FTY) GA DMF FTY MS
GA SemadA
(DMF) 2017
IFNB  GA SemadA
FTY
escalation therapy
SemadA IFNB MS
SemadA SemadA
SemadA
EDSS BICAMS MRI

~NOoO b~ WNPRE
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EDSS 3. GA DMF

GA, DMF, FTY, MS
SemadA 2
EDSS BICAMS
MRI
EDSS MRI
1. SemadA MS IFNB
SemadA SemadA T Thl7
IL-17 RORy t SemadA MS
T 17 Thi7 IFN-B
Thi7 IFN-p
EAE SemadA  IFNPB type 1 IFN
SemadA PBMC SemadA MS
IPA GA DMF
SemadA SemadA
type 1 IFN
2. SemadA
EDSS
SemadA
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£y

D.2) £y 3) 3) 2) 2)

2) 2) 2) 2)

(multiple sclerosis: MS)

21 31 MS 31 MS
6
MS 1 14
ELISA MS
CCL5 MS CCL3, CCL4, CCL5, CXCL8, CXCL13
MS CCL3
CCL4 cCCL5 3 2
CCL3 CXCL13 CCL3
CXCL13
(multiple sclerosis: MS)
21 31 MS 31
MS
CC chemokine
ligand (CCL)2, CCL3, CCL4, CCL5, CCL11,
CCL17, CCL20, CXC chemokine ligand
(CXCL)1, CXCL5, CXCL8, CXCL9, CXCL10,
CXCL11 ELISA CXCL13
in vitro
MS 6 MS
1
14
1)
2)
3)
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14 CCL20
CXCL9 12
MS
CCL5
11
MS
MS MS
1
CCL4
CCL3 CCL5

CXCL8 CXCL13

CCL3 CCL4 CCL5

2
CCL3 CXCL13

MS CCL3 CCL5 CXCL8 CXCL10
CXCL13

CCL3 CCL4 CCL5 CXCL8 CXCL13
MS
MS
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CXCL8 CXCL13

CXCL13

MS

in vitro

CCL3 CXCL13

MS
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Natalizumab (6WD)

104
1,2 alﬁl'g 12 12 1,2,3
1 2 3
(MS) Natalizumab(NAT) 790
(PML) JCV
815
10 PML MS 6
(6WD) PML
(multiple sclerosis: MS)  Natalizumab(NAT)
15 790
(progressive multifocal leukoencephalopathy: PML) JCV
PML
300mg 28
PML
PML
NAT 90,038
(Touch® Registry, June 1, 2017) JCV PML
PML
36.5 815 10 PML (2018
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NAT 6 (every 6 weeks dosing) (6 WD)
PML MS

MS 104 JCV 89 80% index>1.5
PML

X1. 6WDBEXREL04A TODIJCHIK

Negative 14%

=3.0 .
<0.9 13%
=15 3.8%
=3.0 33%
2.5 44 14 EDSS 2.2(0-7.5)
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AAE MRIEfT
A MRI + o
@ ) 8 B R BH =
[ [ R/
B8 max B% gpx B apw
DMF 46 26 0.63 30 0.73 56 14
FIN 25 2 0.08 1 0.04 3 0.12
NAT 29 0 0.00 0 0 0 0
GA 1 1 1.00 0 0 1 1
sl 3 3 1.00 0 0 3 1
6WD 2018 2
6WD 1 12 MRI MS
( and/or MRI ) EDSS PML
6WD 1 MS Dimethyl Fumarate(DMF) (46 ) 1.4 NAT (29
) 0.21(2 ) Fingolimod(FIN) (25 )0.12 (4 )H1i.o
NAT 6WD MS NAT 4
MS 2 102
JCV PML
MS NAT-6WD 4
NAT FIN PML 23 4
(2018 11 ) FIN PML cv
PML >4500
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>400 1
22/23 40 >40
>200 1
FIN PML

MS
PML
NAT-6WD PML
PML

1. Zhovtis Ryerson L et al, Natalizumab Extended Interval Dosing Is Associated with a
Reduction in Progressive Multifocal Leukoencephalopathy (PML) Risk in the
Touch® Registry. ACTRIMS 2018
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