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HICBESE L, BT aquaporind (AQP4) HUARLHBEHLERIC 3
Mkl Eo#fRT 2 RWHEMHEL R T 505805 D, H5%
Tt < D X TIRETH Y. NMO 1, ¥t AQP4 Hifk? LLat
12 O HOYUMAPERICRH SNz ), WEIBICRES
07 YRR E L TVwAEI R ERS BMlLE M
HATRIE STV B,

rituximab (¥ BHIIZIZHEILT 5 CD20 I35 b—~
ADF A FTHPURTH V), PUMRAEE O MM =M, #hiiRer
OB EN T Bl % B3 %Y. CD20 itk oIk o
F ) UNEICKH L TCHATIIEREBROEIRH D 2 25,
FDA 34 TNF-o $iifk (L 34— F) THACHENRED 2
LNV v FIc LT L. F72, SLE THF
R R A B 0, RETH 3R, BARTDH 2 MRz B
Chbh, MERRED S OFLZBERE AOZHD
TIERBIIH T 2 REBMENYFIN TS, BIEMR
DOLFWMALAE (MS) T EHRE DR R BIHO WA VHE
1 HRRERY & 25 2 MR L s STwb. NMOTH B
AR % B 253 2 RFN OR RS W S 1, 8 Bl 6 B THFELS 0
127 0¥, expected disability status scale (EDSS)? ® -3 3
75205 55 IC3E L2 g s hzy.
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P59 rituximab ¥ 5 - HICHE®M Yo 2 ¥ ¥ 1458 (25
mg) #WERIZ, TEHFTI ) 72240mgeHoh LoD
g, PR S L 72, rituximab (375mg/m? % 4 £ 500m!/
WL, 7F749F—Yavy 7 Folkzoll, RO
1 B R1E 25ml/Be o % EEE TR T L, MUE I HIED 2 1 h
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Table 1 Clinical characteristics of patients treated by rituximab.

Case age sex EDSS LCL anti-AQP4 IFNB1b IVIg MTX MITX Cp PSL PP
1 56 F 9.0 + + + + + - - - ND
2 31 F 80 + + + + - + + - +
3 42 F 9.0 + + + - - - - + ND

EDSS: Kurtzke's EDSS, LCL: centrally located long spinal cord lesion, anti-AQP4: anti-aquaporin4 antibodies in their sera, IFNB1b:in-
terferon B1b, IVIg: intravenous immunoglobulin therapy. MTX: methotrexate, MITX: mitoxantrone, CP: cyclophosphamide, PSL: oral

glucocorticoid, PP: plasmapheresis (plasma exchange), F: female, ND: not done

IVIG
MTX
IFENB1b IFNB1b Rituximab \
+ ++ + + ++ + + o+ + + + o+ + o+ 4+ o+ o+ +
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X+1 X+2 X+3 X+4 v July X+5

Fig. 1

Clinical course of patient 1. IVIG: intravenous immunoglobulin therapy (400 mg/kg for 5

days), MTX: methotrexate (7.5 mg/week p.o.), + : relapse.

L, IFNBLb, fyEr o 7)) v #:(400mg/kg % 5 H) 7%
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i AQP4 Bk T, FHHICITHBRE OIS, RE
THME 1 205 6 T TORVWEMKELZ A L. KIBERIZ 2
{, WMRI CHIREIZALDOLN L o72. X+24E9 H,
EDSSZ90 THhHo72. 11 A, HFOIThiZn »IMBLL, el
MRI THEAR L NV T C3~4 IZEIREN A LD LRz 12
H, B (C3 & 4 1Tl T 5 RA B L O Th7, 8 kﬁ%ﬁ
JHZE.), X+34E3H, SEOMWE U (C4~5 ICH 7SN
LIFRARICEEY), 5 HICHEIKT, 9 HIZE 0% (c3~
4), X+441 HI2E 8% (C6~Th2), 3 HICEHIOTW R L
(C4~5), 4 HICHHEIMET A B 72,

X +4 4E 5 HIZ rituximab 375mg/m* % BEOHFEIZ L Y 2
[\l DARPEE L7z, 7 HIZ375me/m? % 4 \EMNxS L7z 9
HITB O (C3~4) & X+54F2 AIckEimskss, 7 HIC
FEIRABL L, SBICHRHE (C3) 2A LD, W
NOFHELATFTAL PNV AIZE ) THhPNISEL, HiE
EXRETRELOFERIZL L TRIETH - 72. CDI9 ¢
04%, CD20 251.8% L CTw/-Z &, HilRlo rituximab
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R LT o EERERE, PR (&6 mERE L7,

X +2 4 7 BIZKE T rituximab 2 #5- 31 (53134 b
EFU 17 —V57), 20k, HERERE &%) BRIEHE
EW 2 2o 72, IR ER, BEEEARMAEESREND D, &
W, mEEzESICEIilcErnweEEzoNh, X+341
HZ mitoxantrone (MITX) (12mg/m?) O¥%5 % BHis L 7-.
MITX 12 X+446 HFTT7 M, & 82mg/m* x5 shi:
P, X+34E5 HICAH TR, ROTEHRDET, 8 HizL
e 9ARIEENRENSG, AT, 118, fEkEs
AHIMERT, X+44E2 1, GTEBI, 3H, ATBIEEMRK

T (EDSS 8.0), 6 HIZHi My &SmO %E < ) 2
AT, X+447 HH S rituximab 2B L. 2 7 HE
W T OBED S 5 72 2 BB L, S MRI C&
ERALDLNTZH, 1HTHIELZ. Z0k, HEFT2
R, FREAEDTORWV, X+546 & X+645 HIC
M To27—NVHEHEIZ—NVHORG 2B kol
EDSS 1338 A i 80, BIfE 75 TH 5.
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IVIG Plasmapheresis
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Fig. 2 Clinical course of patient 2. IVIG: intravenous immunoglobulin therapy (400 mg/kg for 3

days and 1,750 mg/kg for 2 days), CP: cyclophosphamide pulse therapy (800 mg div X 8 times), plas-

mapheresis (plasma exchange), MITX: mitoxantrone (total dose: 94 mg/m?, + : relapse.

Plasmapheresis

IFNB1b

PSL PSIL, ‘
I‘\ /I
Rituximab
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Fig. 3 Clinical course of patient 3. plasmapheresis (double filtration plasmapheresis), PSL: predniso-
lone (dose: unclear in X + 1, 20 mg/day from March X + 2,17.5 mg/day from Nov X + 4,15 mg/day

from Oct X + 5), + : relapse.

348 7 HT 13 TS (SR KEEoRkd O &R
SHREE % 25 2 FHIRE) 2HHTE 3, X+3410 Hi21
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H i S) OATFaA4 ROV A X ) F AR L
7=.
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2 TIRAEBHELE SN TR WOT, RKETOHLZ B L
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ThozUER 12X 14EEE5I26 M, EM3I1E9HA

W, FIsERW). EREERIERSE 1 ERO 50 2 5%5
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KO TR EDSS DU FEZ A LDz, 20 3FIHKE 215D
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Fig. 4 Serum immunoglobulins in patient 2 before and after the second course of rituximab
treatment. The concentrations of serum immunoglobulins were not decreased after treatment.

Table 2 Comparison of published and our results on rituximab therapy of patients with neuromyelitis op-

tica (NMO).
Nu{nber ?f Dosage annualized relapse rate EDSS
patients
before after after/ before after
before

gg%i)et al 8 375 mg/m?/week for 4 weeks 26 0 0 75 55
Genain et al 9 1 g 2 weeks apart 032 5 4
(2007) & P :

Jacob et al %5 375 mg/m?/week for 4 weeks or 1.7 0 0

(2008) 1 g, 2 weeks apart (0.5-5) 0-3.2)

zgifnt 3 375 mg/m2/week for 4 weeks 48 L1 023 8.7 80

Annualized relapse rates and EDSS scores are shown as median in the published results and as mean in ours.

NMO O rituximab & X 2 EHDERDSFCK THE s T
W2 (Table2). Cree 5 O #HE D%, Genain & 1 1,000mg
% 2 P59 % 7T, EMTEESEE 1/310W4 S¢, EDSS
L5054 IETF S8 EHE LY. Jacob 5% Cree 5D
BED SO THBHIOREEME L, EMFERELZ RIMET
L7205 0T SR LG LAZ. SH, Zhs o
HAATOARED SN, & IZEDSS AL, MoEETY
FEOMHF I TE VR NMO BB TOAEH T A 2
EDSS AW iEdh vy, NS LEREEH->TdbhrorwnE
bdy, SEENENELSHI#% T EDSS Ok & 21X
HTVOT, HEHIH TOEBBEEOLKIEiEEE Bbh s, B
BR3MITIZA % —7 1> lb (IFNBLb) #4515
ENL L o TVBEINIIAZDEN, INOHDOBREELLD
72 1B NMO35 BT o#al Tid, IFNBLb $5-% 1 4B O
FEEBIEGET 1R & 3ABE R % < (p>0.05), i~
OB TIZES 51EH Vb H 5 A%, IFNBLb i& NMO 2 v —

TeEARE LCRBREEICIEEEBIES R EEZTY
A1,

PLAQP4 Pk A L D HNSE NMO 7217 T4 <, MSTd
L, BAROZEATEH SNTWEY, KHIHS 8 HETD
i MRI COBRBIEHEOIRIETH 5 ERWERLH T "5
FIREDRA LY, $%5- 24 Htk & FHIH T D BEROET A
ALDLND., FORFRLTLIHL L LIV WD,
BAiFaZ & % T M kg~ & HiJE ¢ /R % proinflammatory cy-
tokines/regulatory cytokines FEAE/NT ¥ X, HUEIRHIE O
AL DB E STV DY, HERFITH KMo B
MMgEEELCHREI DT ViFIFEAEEPLTES
¥, 2N CD20 A3y a7 ) VAR T B M
WKIRBEBHL T RnwntEz ohs. &5 4 BBICIERE
BAREDLNDYZ &0 5, BAllOPUEI RN L LTk
HEA L THIENORBE L IZEZ 2124 L, BHE» S0
A MIA VWM DORBEREPREEINS.
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rituximab O 5121 1g 2 14 HHIFC2RFZG5 35 H
PO REE SO X 912 375mg/m*/ 8 % Hfi 4 Mk 5-3 5
HEP20HoT—ELTBLT, WoF THREKRST50%
E, KMEELRENEL L, SHOBETH 5.

9 H AR UL B HIRBEICBEfR % iR G- L7 L v 9 3
BN, 5 THAEEEL-HRIEEH 1 RIS
B Al &2 %E L, Jacobs 52 ® X 512, HER 3 B TIZ M I+
@ CD19 FptEfila i Sh 7z wIcHEER S 2B 2o
7-.

rituximab D FEHG L LTI, & ICHRIEG B33
R JEL 7 £ O infusion reaction 238 Z A HERDEH VWA, IR
BHREGHEEZELT LI EICE DEIETRVLE D XD
THETH 5.

AFNIT TR T NAU LOBH IS SN 244D L
B INTWED, o &b RE R MEE, REIHHK O
PBEREREOD D 3HOEEETY 73 M —F X (SLE)
B CTHEITEHL EEHEMIE (PML) 23%8iEL/-Z L TH
%%, PML Ti& JC 7 A W AR E A AN 51 T Al A7 14
ICBT 292 ERMMONTEY, 1EHEFEOZ & 7 5 3EH
EOFHTAILT, EUICT Y kot Wb L LL
32 & PMLEIED Y R 7 HEL b & Bbh s, rituxi-
mab A3 5 X N7z SLE T® PML F&5E B 13 52 J ) # o §fF
AR IS TEBY, BFEIMITX 5B DO H 5 HEB D B
50T, BAEIIKERM IRBEHEREL T 578 SHREEIC
PR EBILE L CW & 72\, IFNB & natalizumab (anti-VLA4)
EHREE N7 MS BEDOH T 3 ZA PML % 35E L7, —IRF3
EAH IR &7z 2 & IFELEICH L. natalizumab Tld IFNB
OPFAPEIE S NCTREPHR SNz BRI 2 FEERE L
T 35500 # 2 5-3h, HMBITDH 36H0 PML OFIEHFH
HENTW5S (Pan-Asian Committee for Treatment and Re-
search in Multiple Sclerosis (PACTRIMS), Kuala Lumpur,
21-22, Nov, 2008 T Dr Bates D ®3#iii). SLE (3 & TldZew
IZLTH, MS® NMO THHEOEHEABH L THEAIZT
1 UONERKERE 2 B 5 &, PML BRGNS H Y 25 2
B LTBLLELD L. T2, RIFTOH 16,000 Bl
) CNEBRBEANOBRS T 18BFITIHRF YU T LD
RS S, 9 BIASBIEIFEE 20, §FIALEL T 5
LV KRN OB EE 2 D, HHHOE=F Y V71T
JEAIENOREZ LTI B IR I RETHSH. MS % NMO
BRI B TR RV T, BUEE~OLF#ED X
9 7% chemotherapy death (3] 2 XE T, UV Y88k % 727
ETETCHEELRESNZIIHO LWL IICTEIRETHL L
Bbhsb. Jacob B 25 Bl 1 FIARLIMAEIC X D IET L TH
DY AMREE L IV Z B h ol &) THLHH, — MoK
JEICDHERETLIRETHA).

NMO TOHEETEi & LTk, A7 184 K% azathioprine
& OPEHFEEY, MITX?25d BV HN 5%, rituximab 1$ A
T A FREBEPIRIESUM: O NMO (203 2 WY 2 G &
B BWREMEN D 2 EE 2 bz 7272, Jacob H1d NMO O
1R E L COARANZ G LT B0, Efmichrrb b &
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Abstract
Trial of rituximab in three patients with neuromyelitis optica

Hisaji Imamura, M.D.”, Masami Tanaka, M.D.", Naoyuki Kitagawa, M.D.", Masayuki Tahara, M.D.",
Miki Oono, M.D.”, Keiko Tanaka, M.D.? and Tetsuro Konishi, M.D."
"MS Center, National Utano Hospital
*Department of Neurology, Kanazawa Medical University

Patients with relapsing neuromyelitis optica (NMO) showing contiguous long spinal cord lesions extending
over three vertebral segments on the MRI and with positive anti-aquaporin 4 antibodies in sera are usually
treated with glucocorticoids or azathioprine. However, some NMO patients even after adequate treatments show
relapses. Rituximab (anti-CD 20) therapy has recently been reported to inhibit relapses. We used rituximab to
treat three NMO patients defined by the revised NMO criteria of Wingerchuk et al, with rituximab for 2 years
and 3 months (mean) at an intervals of about nine months.

The annualized relapse rate for the 3 patients during the year before rituximab therapy was 4, 5, and 6, re-
spectively, and this decreased to 3, 1, and 0 in the year after therapy. Case 1 showed three relapses after therapy:
however, the symptoms and signs of each of the relapses were milder and the patient showed good responses to
steroid pulse therapy. One year after therapy, relapses had disappeared in all cases (observation periods; 18 , 18,
and 9 months, respectively).

After rituximab therapy, these NMO patients showed a decreased mean annualized relapse rate (from 5.0 to
0.6) and EDSS score (from 8.7 to 8.0) after rituximab therapy. No adverse effects were seen. We recommend rituxi-
mab therapy for NMO patients resistant to other immunosuppressive therapies such as oral glucocorticoid ad-
ministration introduced after a severe relapse. However, during long term rituximab treatment, attention needs
to be given to infections such as progressive multifocal leucoencephalopathy.

(Clin Neurol, 49: 457—462, 2009)
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