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R A B B B (neuromyelitis optica spectrum
disorder, LN NMOSD & B&RE) (3 HLfAE 48 & Fii% &
&2 JEMET AR E TH B Y. NMOSD 13 15~25% D
EBIZ AT G % B0 529, HIV EULIE% |2 Highly Active
Antiretroviral Therapy (HAART) 25ifT S 41, #838C NMOSD
Z5EHE L, rituximab %5 THBRRE S L 72 1 60 % ity
5.

E Al

JEB) 58 1%, HME

FiF bl TR SR, TSR R E

BEAEIE © [MVESC 48 Ml oA, 52 AEIRIC HIV S
AP L, HAART (S)V5 275 ¥ )L 1) v A 1,200 mg/ H
IAM)THEY200mg/H, 7/ HRELVTTT2FIRT
< IVEEYE 28 mg/H) ATz, FOMIZ 50 W, 52 MRS
WIRIEE, 53 M ICHIRPEIRAI, 54 MFFICEE A BT 0
BEHED D .

HREE ¢ 5SE 2 AR ANCE FIEORENC BB s L7z, i
R G R % 5235 LA IRIEE A5 b LT A F- A )L 400 mg/H
ANIRBIIG S N7z, ERDSYEE L 2729 580 1 8 ATIZ 4
MR R R S L, AT 335—)b 1,500 pg/H AN X1
72, FEE T O B DS HBL U L /2. RIS
TREEAOBRESE, MESHEL--oMEZH L, T
I HBIZARE L 72

AR HRFT R - B9 171 em, 1AE 67 kg, 1K 36.0°C,
IME 114/82 mmHg, HR4A 65 [El/55 - %, Sp0,98% (N5,
O - MR ISR T O BEERIC I E R o Fn. e B
RANZFEAL L 72 BH O . ARG T,
FECTITRE X80 % h > 72, Barré i, Mingazzini #1342
THtE, BT B C i IR AT AT A A 4 R ORS
THET25 ), /i PRI A FREOF MK T %5807z, s
B IEFE CTh o7z MBSt L TH Y, Babinski K
5, Chaddock SR HIREYETH - 72, 4 T8 DIP BIETLL
JER /e IRORAR, A BIRLDY, AR RETT Das AN i R A
TaEO7 (Fig. ). WEIRIE VAR TH O, £ofbe
KT HEOL. BTIEEDZO, AT251%F0 %055
HIJTHRET, WREMGREE LR 2o 7.

MeAEin i ¢ Ikt < IZ A ImER 5,600/, Hb 12.7/ul, I/
M 25.5x10%ul, TE3T D CD4 B MBI 418/u TH - 7.
AL CIIATREE RIS, B, Eikee, HUIRIRAEE
IZIEE T, ¥4 32 Bl2, ERRZIEREDRro7. Pkl
k1% 40 fERW T, U SS-A Hufk 4041 Uml LBMETH D, Bt
SS-B ik, MPO-ANCA, PR3-ANCA lZfatETdH 72, 7~
DX Ty v IR (ACE) O LR IIBD R, -7z i
W7 7 7RY) v 4 (AQP4) PURIZBEIETH - 72 (ELISA #
40.0 Uml DL L, CBA #M51k). GeiEld ATL (PA 3E) Rk,
I RPR Bk, I TP Uik, M IR sy — &~
THh o7z liiE HIV-1 RNA Em I HEE L N Ch o7z
A4 AF T AV APUE C7-HRP 12 CTH - 72, HiIdHE
BT, AIHE 9 cmH,0, #E 6 cmH,0, AlligEk 36/u (HLEL
Bk 35/, ZIAGER 1ul), &1 55 mg/dl, #% 52 mg/dl (F]EE 1L
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Fig. 1 Extent of the patient’s thermal hypoalgesia.
At day 1, the patient had thermal hypoalgesia in the area shown in
the figure.

¥ 90 mg/dl), IgG Index 051, # VU T7 T —F )N FILEE
7% 2o 7. B HIV-RNA, #% HSV-1DNA, #y VZV-
DNA, #iiifi EBV-DNA, #ifi FTA-ABS (Z[&1:TH - 72, ik
77 b3y AR, BEGHR S, PURRR RN T
& o7z WIS CRAGIILILFRD 220> 72, M MRI C
1, T, BAEE CRRZEAMGE S22 R (Fig 2A).
JHE MRI TR IR h o 72, IREMSZZ TR R 2 RIET 5
A RALFRD 2 2> 72, PUSS-A PUADSBEIETH - 7225, # 4
AR, TUBIRAEMCR MR IZE b~ —3lBRIER
T W EfR T A4 & s a it F BRI Et T, v o—7
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L VIEBERE OB R 7 S e Do 72,

fEal M, WREB TR EE ST 2 oL 1,875
mg/HABMH L7z L L, MR EEEEOHFIIHA L
55 4 9% H OSEME MRI TRADOHAAH 1), AL CHHL
IS & 2% (Fig. 2B), NMOSD 23%tbi, AT H A Ko<
WAL (AFNVTL F=var 1,000mg/Hx3 H) % B
L7z BHM»SE ERERESHBL L, HAL4essif b 8L
7o, FO%, KRB LA TR R E R L
5 8 9% H TR HSV-1DNA & VZV-DNA OFEMASHIBE L, 7
T VG IE L7z 5510 9% H IS IUE BT AQP4 Btk
FEtEASHIBI L, NMOSD & 3217 L7z, 4 12 9% H 128 T R
AL, WL/ BAnSEscia g 4 MfET L7225, T
JZE R L 2 0, FEIRDSEIT L2720, F 15K 25
rituximab (375 mg/m?, 1:EMFT4\) ZEML7Z. % 20
5 H 2> 5 AN TR CORFEASTTRE & 422 D, 45 23 YW H
DOFEME MRI TIHZ DO/ 38672 (Fig. 2C). % 33 % H 12k
ST REE 7o 72 85 38 W H IS B T T fE & e o
7o BEB3IR B EIE A TR 30 AR D&
A, EEEESMBILU AREREEGEEEZ R, 0
FENA ImgHAEHNIRL, B THILE L 8 91mH I8
TEBRATH R E 20, 107 W H ISR ) THIT &
Zeofz. FRETH AQP4 FUARMINEL T L, RECHER S
L7z (Table1). #5598 HIZE#DH D, WA THA b AA
Ty A VA &R, 71l 300mg/ HI%S-12T
9582 FHICE L7z, AR E LT, A7 a A P
JVA 6 0], HAEIMAEZSHE 7 18], rituximab 4 [l 2 ¥ 5-L7-. &
PPV IgGIRIEDS A SN, fyEru ) v el 7
L k=vur20mg/HET7HF4 7Y >~ 50 mg/HOMNHR%
Hel, SBI110KHICNE Y F— 3 ViRbi~gzke L 7- (Fig.

Fig. 2 Spinal MRI findings.
(A) At day 1, T,-weighted image (sagittal) shows a high-intensity lesion extending longitudinally in the cervical cord.

(B) At day 4, expanded cervical spinal cord lesion is observed on T,-weighted images. (C) At day 23 posttreatment,

reduced cervical spinal cord lesion is observed on T,-weighted images.
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Table 1 Antibody titer and cerebrospinal fluid findings.
Laboratory test Dayl Day1l5 Day22 Day25 Day29 Day32 Day38 Day45 Day64 Day93

AQP4 antibody (U/ml) (serum) >40 5.1 2.7 3.3 2 <15 <15 <15
SS-A antibody (U/m/) (serum) 404.1 12.4 20.8 254 22.3 14 11.3
IL-6 (pg/ml) (serum) <15 <15 7.7 6.1
CSF cell (/ul) 36 27 7 14 13
mononuclear leukocyte (/p/) 35 26 7 14 13
polymorphonuclear leukocyte (/u) 1 1 0 0 0
protein (mg/d/) 55 65 86 50 89
IgG index 0.51 0.35 0.46 0.38 0.52
Oligoclonal bands negative negative negative negative negative
IL-6 (pg/ml) (CSF) 5.1 6.7 20.1 10.9
AQP4; aquaporin-4, CSF; cerebrospinal fluid.
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Fig. 3 The clinical course.

After rituximab therapy (375 mg/m?, four times at one week interval), the symptoms gradually improved. PE; plasma

exchange, RTX; rituximab, IVIG; intravenous immunoglobulin.

3). ABNI AT T A ROV 2R MR TE B O HETHIHIA
lﬂ%ﬁ“(“ NMOSD ?ZAMERIC rituximab % 0 L, 4B HHZ

TR é N7 GRBEFH5 64-170 &, AFEH 2023 4£ 7
H 21 H). &, WEES525 6 H Hi%IZ rituximab % %5
FETHA.

z =

RN HIV EGE O EHRFG 6 F R DU R, &R
% X721, MRI Bi{&CHEHICHHLZ R0, Ti AQP4 Jrffky
P> NMOSD JEBITdH 5. NMOSD Tl IeAT AL FAET 5.
WEARIL, BREBIANVA, ABPFREY A VA, H 4 b
AT ANVA, EBV, HIVEOREDNDH 55D, KRB %
VAE AN

AL AR ORREREIR AT BT 5 K9 1 B AT HIEE D
BN BB E I L 20s, BRI 5 1
FIROATH Y, MESFAIER R FEIRTE Tl RiEs v A4
WADTEEHIGFEH CE T, HREBE A VAL b0k
WiE T Eh o7z, ABNIEFIC HIVIEBIYELS D V), RER
WA ELTHRRAND - 7z, HIV EGIEIZEE ) 7~ F %
SLE, VoA F— A EOHOHRERER 72932 &8
B %9, HIV EGE O Sl O 13 B CRER B O RIE
IZBI5- L, CD4 Bt d5ic £ 1) 4 B I2/0 3 S A7, Stage
I 75 HIV & 4e5E O 91 T CD4 By 1 Ml R £ 7% 5 il o B 1
(>500/ul), Stage Il 1% CD4 B PEAIRaEA% A3 % KEHH (200
~499/ul), Stage III 13 CD4 FpiMfa A 1A L, o2
HRIEAREOIRE (<200/ul), Stage IV 1Z HAART 25Filh &
N CD4 B R LT < AIREE (5500/W) TdH5B7.
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Fig. 4 CD4 cell count, HIV viral load, and course of infection until NMOSD onset.
Six years after starting HAART, NMOSD developed as the CD4 cell count approached 500 cells/. y.o.; years old, PCP;
pneumocystis pneumonia, VZV; varicella-zoster virus, BD; bacillary dysentery, HA; hepatitis A, NMOSD; neuromyelitis

optica spectrum disorders, HAART; highly active antiretroviral therapy.

Table 2 Clinical course of HIV infection-associated neuromyelitis optica spectrum disorder (NMOSD) cases from literature.

. . CD4 ..
Duration Viral Load AQP4 e Clinical Acute Response to
Age  Sex of HIV HAART (copies/ml) count antibody CSF findings features treatment DMT treatment Study
(cells/w)
Pl i .. .
41 F 11 years Not 1,150 499 Not done (z)og;éto_sm, ON, Myelitis MP Steroids Good 9)
46 M 12years OnHAART 41,000 1,029 + WB&‘E"_"‘*"’ Myelitis None Azathioprine Good 10)
WBC normal, . .
32 M 5 years On HAART <3,000 >350 - OCB — ON, Myelitis MP, PE Rituximab No recovery 11)
49 F  15years OnHAART <3000  >350 + Pleocytosis, o\ Myelits  MppE  MYeoPhemolte o o over 1)
v : 0CB — e ’ Mofetil v
5 M New Not 583,451 109 - Pl‘g’ég‘fls' ON, Myelitis MP HAART Norecovery  12)
. . MP, PE, Rituximab and
8 M New Not 430,000 1,134 - Pleocytosis ON, Myelitis VIG HAART No recovery 13)
37 F 1lyears  On HAART <40 290 + Normal ON, Myelitis MP Steroids Good 14)
Pleocytosis Paraplegia our
58 M 6 years On HAART <20 418 + ytosts, Myelitis MP, PE Rituximab improved
OCB — L case
significantly

The table based on Reference No. 14. Reprinted from HIV infection associated neuromyelitis optica disorder: Clinical features, imaging
findings, management and outcomes, Vol 27, Thomas Mathew, Multiple sclerosis and related disorders, 289-293, 2019, with permission from
Elsevier. M; man, F; woman, HAART; highly active antiretroviral therapy, AQP4; aquaporin-4, CSF; cerebrospinal fluid, OCB; Oligoclonal
bands, DMT; disease modifying therapy, ON; optic neuritis, MP; methylprednisolone pulse, PE; plasma exchange, IVIG; intravenous

immunoglobulin.

CD4 B Eifa £2°% > Stage 1 & IV Tl B TSR EH B
3 AU RETED S Y. ABIIL HAART %37 &, CD4 A
HAs 500/ul fH5ECTadh V), Stage IVIZAHYS L, FCSRIEAREATE
E LR VIII7Z 572 £ 2 % (Fig. 4). HIV L2 NMOSD
EEMLAMEL AZED8HHY (Table2)? W, 0
HIT, HIV BSer 5 8EE#EH L, HAART A5HifT STz 5
Bl 2 Mt L 7210100 42413 32~58 T, PRI B % 3 fl

k2 I TH - 7. HIV BRI 5~15 FfkE L B Th -
7z, HIV 7 A )V Am i3 BRALIT 2> 5 41,000 copies/ml & I
Jiv <, CD4 B ML 2% 290~1,029/u T - 7=, MM HL
AQP4 HLRIL 5 Bl 4 BICTHIECTH o 72, ERIRHA Cld
560 2 BICEMIBEI Z 2 H ), ) Tra—F Ny
R 7 SNz A BIh 2B TRIETH > 72 BRARERIE
HMRERRLHER R T, — 7% NMOSD & &b 1) o7z,
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WL, SN AT O A4 ROV AR M E b2 R S
f:fﬁl DRFTH - 72, Rituximab 25 L7zDIE 26 TH -

5 B 2 51 I i R < i) e @E%&@‘@_{“%EL
3 1§IJ TOOIEINHE C BUGIE % 3R0 7. HIV Rl i 25 B 12
), HAART #5047 SN 7-BITid, CD4RYET %Hiﬂa’éﬁmi
BN L C L ARG HIV et NMOSD 728564 L3 Wil iE
MWsEz 7.

HIV &4t NMOSD O AE I AW % 5% )8, HIV i
FEIC X B T IS ED 72012 B fIEANEAL SN 5 720
AT LHEEZLNTWDW, HIVIESIEICBI A T Ml
HEEEIZS 70— a7 CEOREF & LT IL-6,
IL-10 Vo724 A b H A4~ ORI %5 X4, IL-6 13K
IMIZBWTHAQPA YUK Z EEAET 5 75 AT T X bDif
PALREFICEEREEZH-TB DY, HIV EGIZ L 5
A N HA PN & OREFREE DT AQP4 PriR o I
BAG- L 720 Rek % % 2 72, —J5C, HIV j&4:f% NMOSD D
BEL LCHIVAT A PO A PARLY, HRELTT R
PO A MPHWEIND VIO H DLW, AHICTIE HIV &
YERHER T, B oY 4V ARIIMBIRELT T, fE
I CREIRDUEDR A SN2 L6, HIV 7 A )V AWTEH
FHiEgeE X7 waé"f VRT3 2 7o HIV G
T T Mgk se 2& % B AR BN AL 5D
), NMOSD |Z£ > f_ c‘:%zt AHNEEPERZ rituximab %
L7z, MERgREIEATaA K, 7HF4 7)) Yot
HAHEEINTBNY, ZNS2MH L DD, rituximab %5 %
F5E L 72, Rituximab O {GHHERRIC OV CTIE, rituximab (£
CD20 &EHICK T 2 E/ 7 u—FVHUREFITH b, FAilL
) SRR, AR O BB E R AW, ARl
B Hia O @EIG ALY EE S, BAIIAZBRET HZ LT,
PUREELZ I 2, PACIRN O B CRERS &I L7z &%
7z AEEIC &0 HT AQP4 BUEAT OART 05 B O AT A

T HETd - 72 5 C rituximab (BRI TH - 72 & F 272, KA
13 1gG BABERRY A b A AT AV AJEGLE % BF5E L, rituximab
fEH OB 1gG B OMERER ERYYE I EE S LB TH 5.

HIV BiE 12 L C HAART BA%A 6 4E1%12 NMOSD % 584
L7218l %8R L7z, HIV EASEGHE P IR T & 72 L7
G, NMOSD % 8512281 ), ¥EEBIIC IS rituximab O
LEBITRETH .

FBEE AEGNCR L, M LFRE & 17 o Tz 72w 72 [ B BN
BldR oA, BoR RRPRAEANEHEL £

KEBEBITRHTIZMAL, BRTNE COLKEIZ S 5 23,

Lk, {Z!Sz;tw@“‘ﬂ%ﬁb FHA.
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Abstract

A case of neuromyelitis optica spectrum disorder after human immunodeficiency virus
infection treated with rituximab

Yasutake Tada, M.D.", Hiroyasu Kaya, M.D., Ph.D.? and Keisuke Shima, M.D., Ph.D."

Y Department of Neurology, Toyama Prefectural Central Hospital
2 Department of Infectious Diseases, Toyama Prefectural Central Hospital

The patient was a 58-year-old Japanese man. At age 52 years, he was diagnosed with human immunodeficiency virus
(HIV) infection and had been receiving highly active antiretroviral therapy (HAART). He presented to the emergency
department with acute upper left and right lower extremity paralysis. Spinal cord magnetic resonance imaging showed
intramedullary signal changes over three vertebral bodies in the cervical spinal cord. Anti-aquaporin-4 antibody was
positive in serum, and neuromyelitis optica spectrum disorder (NMOSD) was diagnosed. Steroid pulse therapy and
plasma exchange were performed but had limited effects. In Japan, there is no report of NMOSD after HIV infection
treated with rituximab. Rituximab administration should be considered in refractory cases of NMOSD after HIV
infection.

(Rinsho Shinkeigaku (Clin Neurol) 2023;63:748-753)
Key words: HIV infection, neuromyelitis optica spectrum disorder, anti-AQP4 antibody, myelitis, rituximab




