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Fig. 1 MRI scans of the brain and spinal cord taken over the course of four years (2010-2014).

Sagittal MRI of the brain and cervical cord showed an extensive intraparenchymal lesion extending from the medulla oblongata to the cervical

cord on high diffusion-weighted images (A) and having high T,-weighted signal intensity (B) at first admission in 2010. Gadolinium-enhanced

T,-weighted images showed peripheral enhancement (arrow) of the lesion (C). A new lesion appeared in the left middle cerebellar peduncle in
2011 (D), MRI revealed another lesion in the medulla oblongata with high T,-weighted signal intensity in 2012 (E) and another new cervical
spinal cord lesion appeared in 2014 (F). (1.5 T; A: TR 4,200 ms, TE 94 ms; B: TR 3,468 ms, TE 99 ms; C: TR 500 ms, TE 12 ms; D: TR
3,520 ms, TE 95 ms; E: TR 4,000 ms, TE 95 ms; F: TR 3,300 ms, TE 88 ms). TR: Repetition Time; TE: Time to Echo.

A BEEE B AT R - W 110 mmH,0, MR 3/w (49
ER 0, HWHEK3), B 69 mg/dl (FEFILEE 117 mg/dl), &H
26 mg/dl, 7 T—)V 122 mmol/l, 4V T7T—F )NV &
M, Iz UHEEMES V8 <313 pg/mi.

N BERE I A2 AT L © B R OV 3 MRL C,  SEB0R R I %
(diffusion weighted imaging) /T, 5& M {5 |2 CHERE~ L0 Sa R
WEAE 23 mm KOBEE S AR, &5 T, Ml mERIc Tl
FERFEIS A R & R0 72 (Fig. 1A~C). ZDOMOELIZ 1
AR ERD Lh o7z, WIEH CT TR S _EEFEITH
RO o7z,

B EZH L AT A ROV A% 3 H M MEAT L
7z 2OV A AT ZSCMAETRE IR L 7223, 2 = SR A
2 - 3L LI O H A BRI T COBMAWMB L7z, F
Z-MFOBII b I L7 (B4 14kg, /£ 15kg). 79V A
TR, BIEEEE L CT L K=y (Predonisolone, LT
PSL & B&RD) 50 mg/H CHIMA L7z 2= Wi - #8)1IKT -

LR 2 L, Sk T PSL B 8k & 22 o 7z,

A4 C PSL 8 mg b HH%5 F Ciliiig L 7275, 20114F 6 A=
ARG O TR SR AT 1 A RV AFRE: % ifT L7z

ZOMHEE PSL % 10 mg/H F THik L7245, 11 AI121dh
FIARE (15 4 mm//c 8 mm) - FE AR - FoERTH R R
W) - BATREEZ R, RHBSARE 2572, MRI
T, AW {5 T R/ NE I BE S il &2 B 72 A% (Fig. 1D),
AN EIRRD e o 72, — AR IMEARAIE H WA 1IL-2 L
7y —FIER N 72, B Ze % 50 & B AQP4
Pkt L ) MS E2M L7z 2704 /8L ABEHATER
PSL #i L, £ % —7 1> (interferon, LLF IFN & 0%
F0) Bla 2BA L7, BIIHATIREE 2 o/z720 12 HaBkE
ol

Z D144 T PSL 8 mg Mg H¥5-12 F CTHlik L7278, 2012
8 HIZh 5D EAHIL L 72, MRI T, SR % CHEREIZHH
CEESTE AR, ATFuA N3V AEEL T L7 (Fig.
1E).

¥ PSL % 50 mg/H T LIFIRE AL DALk TH G =
W L7z, PSL9mglH#G &% o7z 25T 2014 4F 3
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Fig. 2 MRI scan of the brain and spinal cord taken in 2018.
Short T;-inversion recovery image showed multiple hyperintense white matter lesions in the bilateral temporal and frontal lobes (A).

Gadolinium-enhanced T,-weighted images showed partial enhancement (B). T,-weighted images taken in March revealed multiple new lesions

in the right middle cerebellar peduncle, pons and cerebral white matter (C, D), and other new cerebral white matter lesions appeared in May

(E, F). One month later, a cervical spinal cord T,-weighted image revealed an extensive intraparenchymal lesion (G) with partial gadolinium
enhancement on T,-weighted image (H). (3.0 T; A: TR 4,500 ms, TE 64 ms; B: TR 600 ms, TE 11 ms; C, D, E, and F: TR 5,000 ms, TE 96 ms;
G: TR 3,300 ms, TE 88 ms; H: TR 591 ms, TE 8.5 ms). TR; Repetition Time, TE; Time to Echo.

FIZ C23 LAIIVICEFRRE %2 (Fig. 1F) A7 0 A{ K/
APEEEMAT L7z, Z OBIIHT AQP4 Pk % P L 7275, M1
YU % f#i ] L 72 Enzyme-Linked Immuno-Sorbent Assay
(ELISA) #T25 (<5.0U/ml) L7257z, IFNBla il &
LEBETHHRICZ L, FEH 71 TYE Fail
AL, PSL RS #iis T L7z,

T4 2T E FRBHESY 3FERIEHEELZ GEBL T
A5, 2018 4 1 HAEBHTHERATE O BEE, 10 HEG IR OH B 5
HO(EHCEWESTOPFIIARoEL) AL
MRI T, 587 W {5 CRIBHZE - fIEHEORINHE IS %Y 28 E
FEETARESBHELTBY, FWRELER T, T3 ~
FROBEFEREL7 (Fig.2A,B). 74 v TYEFICLD
FHIME O EATES B B WE  (progressive multifocal
leukoencephalopathy) 238t 1, FFEH LD FESABEL 7o
7278, BHED JC 7 A )V A PCR i& 200 copy/ml HKiili 72 - 72.
RS 2O IR AL LS 1 % 520, RIS MR CHOBLME
T A RO, REHMEREME) MS OFRKREE 2
SNz, AFaA4 RV A#EEE 2 7 —)V{T\w, PSL
40 mg/H CTHIE L 2\l 7 L7z, 7SV A MRI T
IFHRAEE D AN BUITRAT L T zhs, ERIFEEm TH
D, VYREROBEE2HoTCIINVEBEY AFVEEALL
(Fig. 3).

LA L, [E4E3 HTHICEIROZ8EHIET L IREGES)
BEEASIHIA L, JEHES MRI % FR L 72 & A Wi B & O
e I2 258 2 R ZE % 38% (Fig. 2C,D), A7 A kS
WV AR & AT LIRBGEBIRE F 13 0E Lz, 512, 4 AE
L0 A ESERGE AT B L 5 AR AT L 725EE MRI T,
BB CHBIRE 2o (Fig. 2E,F), A704 /00
AR % ST LSRR R L7z, 5 A RICSEER R ASHIE L,
MRI T, 5 F8 Wi {5 CSHBE IS E LN RO D 2 HHRE D7
(Fig. 2G, H). BRI E £ 2 SNizz0, Mz 175
7z (Fig. 3). Z OWm OIMEMRAK THL AQP4 Pk >40 U/ml
(M23 HUEIZ & % ELISA ¥, EH#MH <03 Uml) &2,
NMOSD &l L7z, 7= VEERY XA F vk L, Im4Escif

13X PSL 20 mg THBIL7Z. ) vy NEKORBEEFF-TI 2
Tx /)= )VEEET = FIVEEAL PSLIXHEE&T Lz, 33

T/ = )VEEET = F IV ARG L Ch SRR O IR
b SEBBERIZZED TV, F7-, o HCRERES
EMIEROFIED % CRBRBIFTH 5.

Z =

AIEBNIFFNZ A T 0 A4 FIEED 7, DOSER DR
1A% i L7 CBA ¥ TH AQP4 HLIERE 72 5 7212 b b
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Fig. 3 Clinical course of the patient.

The figure shows the clinical course and treatment of the patient. Multiple clinical recurrences occurred and methylprednisolone pulse therapy

was effective each time. After confirming the negative result of the anti-aquaporin (AQP) 4 antibody test, interferon p therapy was started and

continued until the next recurrence in 2012. Treatment was then switched to fingolimod therapy and there was no clinical recurrence for three

and a half years. Severe recurrences occurred in 2018 and this time the anti-AQP4 antibody test was positive. Mycophenolate mofetil therapy

was started and since than there has been no clinical recurrence for more than three years. mPSL; methylpredonisolone, PSL; predonisolone.

5%, BIE 8 SEBDOMAATIX ELISA 3 Chyk s Sz b v
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BIARI R TR > - ZR & LT, £ T8I hufkas
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BRENEWFEZMHE L. LaL, 2T KE 85%,
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DB &b, NMOSD SEGI O H I HT AQP4 PLik A5 47 & By
HALT ZIERISH Y, MS & L TIEF IS - #iGEE R
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Abstract

Seroconversion of anti-aquaporin-4 antibody in a patient
with neuromyelitis optica spectrum disorder: a case report

Kaori Shimoyama, M.D.?, Motoki Akahori, M.D.?, Yukiko Ishio, M.D." and Chie Yanagihara, M.D., Ph.D."

b Department of Neurology, Kobe City Nishi-Kobe Medical Center

We report a case of a patient with neuromyelitis optica spectrum disorder (NMOSD) who was originally treated for
multiple sclerosis (MS) due to a negative anti-aquaporin-4 (AQP4) antibody test, but later the antibody titer became
positive. A 58-year-old woman without prior medical history developed acute left facial pain, vomiting, and hiccups. MRI
showed an intraparenchymal lesion extending from the medulla oblongata to cervical cord with high T,-weighted signal
intensity. The patient responded to steroid pulse therapy. However, she developed diplopia and gait disturbance after six
months, and follow-up MRI revealed a new lesion in the left middle cerebellar peduncle. The patient was diagnosed with
MS due to the dissemination in the time and space of her lesions and negative anti-AQP4 antibody status. There was no
relapse for three and a half years on fingolimod therapy. However, a severe relapse occurred four years later that
involved optic neuritis and multiple new brain lesions. During this episode, the anti-AQP4 antibody test was positive,
and the patient was diagnosed with NMOSD. This case highlights the possibility that seroconversion of anti-AQP4
antibody may occur at any time in NMOSD patients. Therefore, this diagnostically paramount antibody should be
measured several times during the treatment of relapsing-remitting MS in patients with repeat frequent recurrences and
uncommon symptoms of MS.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:351-356)
Key words: neuromyelitis optica spectrum disorder, multiple sclerosis, anti-AQP4 antibody




