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P titin YUK - P Kv1.4 HilkZ 0 9 SAEtEmiE 2 &0k L7z,
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B EGIE8ARBEM. TTHRELOSMT7EFILOY 2R (acetylcholine receptor, LI T AChR & B&E2)
MAAEMEDRFREEFFEHIE (ocular myasthenia gravis, LT OMG EB&EE) & L THESh T, AL
DRI RERE S RBH HIE LIICE D - /2. MiEHR AChR Hiffffi & CK @HSE T, MRI TEBOERICKIE
ERRTZESELERD . MIREZRO TMttn MAEEM K4 MEPBETH Y, FHERICE V) REMERH
& (inflammatory myopathy, LI IM &BEEE) EHHTL7Z. OMG ICEMH L 7 IM ISAEMEICERETH 2. Mk
S REEROET A OMG & IM DOEADKREEICES L TV AR & V), MiEH AChR Hisflic L 2&E

EENEDFHE P AR RIS L B TFRTRIFERATSH 5.
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TER #EJJ5E (myasthenia gravis, LT MG & BEGE) 1,
VI T ABRBNC BT AT v F V2 ) v %%k (acetylcholine
receptor, PN AChR L WEEL) 7 &I2xf9 5 HUHURIZ LD
MR ATOMMENEE S NS HORERETH S, IR
TEHE R 2 & OHRIEIR 0 dx ) BR A T ) 87 9E  (ocular
MG, DT OMG &WERE) 7 & B FE o) DU R RRABE 2 WP s 5 %
kT EIEO &G RESERMESIIE (generalized MG, LT g-MG
ERERD) FCHAERIIIRL . WU HORIERATH LK
JEMER P (inflammatory myopathy, LT IM & B&GE) D&
PRIZ 0.9~23%FEEL SNV2, 20T L A LI3H AChR HULlk
D T LD WRIE 2 52~ B, GHFFIZBIT
% MG OESEFE X MGFA 4344 C Illa DL EOEREFAIT L A L
TH Y, U titin PUKRPHL Kvl.4 Prik e & OPUREH LA L ©
BRI STV %99, OMG T g¢-MG ~O#477% < IM %
ABFL72BNE 2 AET, $UKvLA JUED B & 7% - 7B
OTTHYHET 5.

E

FEF - 84 % B

FiF - T OH A O & %95

BRI - S IUERE. A8 F > ORIRE: L.

FHRIE  HFRidisE R L.

AEIGEE BRI 20 A/H, 10 4R K 2 L.

BURIEE © OMG (£ 77 I IS RO R E THRE L, b
WZCEY FAF 273 Y ONIRTI S, MEEEE ISR %
L C\w7z. OMG Z Wik 4T AChR ikl 7.8 nmol/l TH%
FERYIZART L, X—10 H Ol F1E 2.8 nmol/l Td - 72
(Fig. 1). X-5 B X A LR oA OERE : 2 i) %
HE L7 HEEpEH 2Nk C—HiddE Lz Ly Ligs
WZAEIR AT L CHRIBIZ A 2D, SEEIRE O b fE - 72,
X-2 AEP» S ERBOHE* BE L, X-1 BIZidFErc
biEo TRy MR MVOBEDNHITOS B odz, FFRS
HARBRIC D W2 HE L, SEB)EEOFE A & R B e 2 R
o7z, X A A2 OHET R A HE L2720 TS
LR AR L, R HER R E 2 &0 BAERER X
BRIz,
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Fig. 1 Clinical course.

We performed a muscle biopsy on the next day after admission, and commenced IVMP 3 days after admission, followed by oral PSL 60 mg/day.

The treatments markedly improved the symptoms and CK levels. The dose of PSL was gradually decreased to 15 mg/day before transfer to

rehabilitation hospital. The MG symptom of double vision was also improved during the course, with no recurrence of the IM symptoms to
date. AChR Ab titer has been declining. IVMP, high-dose glucocorticoid; PSL, prednisolone; FK506, tacrolimus; AChR Ab, anti-acetylcholine
receptor antibody; CK, creatine kinase; MG, myasthenia gravis; IM, inflammatory myopathy.

APBEREBUAE @ B 169.0 cm, A 57.0 kg, BMI 20.0 kg/m?.
IMH: 142/75 mmHg, NR¥t 80 [|l/45, %=, 14iR 37.8°C. IMHEL
16 [nl/45, BRFRAAFIE 98% (Z|NAT). LHIFETHE %
<, MEEBFETH- 7. EHIEFH 2O CIE L% 22>
7o, W FERICIRIE I A <, B ARR IC RS I e Ao 7
T b —E A & = EE, ORBRIMBHS IR, 3N, fUiR
xRz BEAEITIEIA T, BT EILIZ MM 3 mm T
HEREH TR T, R T IE R <, B OER R, &
A#OZE FI3EAER  BIFTH - 72708, EIROWEERE &
ZIUHE) BB TOREOEM % 7872 (14 H o5hER
BITHEHOBREE QW2 60 72) . BER T, U OB ERE
96 O 72 &0 TERfE 72 B3 ) SFAMN L PR 3 C 2 o 72 2SSHHB I A7 B <0 DU Jie
DAL - HALHIZHS 24 H MR T IZRO S, B340
22.5kg, fENS21kg T o7z, [RGB SCFHEIEE T ST
RO o7z BEER, NNRICEEIT RILRO o7z,
A AATIZTRE T o 72, MGFA 43#i T Class 1 Td o 7.
75 MG-ADL 27 — )b, QMG A I 7L 1EHE 72 2F-Aii Al
HThorz.

A BEEE AT B 1 IS I IMERE 7,100/W T - 72, JFEF
FEREIZIEHR ©, CK X 1,238 IU/1 (FEH#EMl 59~248), 7V I
7 —¥& 175101 (2.1~6.1), 4 7 0¥ ¥t 555.4 ng/ml
(154.9 LI'F) & aMEER s LA L vz, BFERIZIER T
& o7z, Ik 1 FEREEAY 15 mm T CRP & 0.30 mg/dl Td -
7. HOHUATIEPE AChR HUfA2S 24.4 nmol/l THL titin HLfA &
P Kv14 JUEH B TH Y, PR3-ANCA, MPO-ANCA, #if%
PUk, $USS-A Pufk, U SS-B ik, Bt RNP Hifk, Bt Scl-170
Pk, V< FHT, BU b3y FY 7 M2 U, $TARS $T

&, $t Mi-2 $tfk, $ Ku Hitfk, $TPM/Scl 75 Bufk, Ht PM/Scl
100 #ufk, #7T SRP Hufk, i Jo-1 Hifk, HL PL-7 Hifk, #TPL-12
Pufk, BLOJ Bufk, BUE]HUME, $U Ro-52 Pk lZ & TRET
b7z, HBs $UE, HCV UMk, HMpme TP HUfk, AR R
IFN-y (3 TH - 72 LEBNTW G T ST Z21Lid % 5o
7z, FEMOEE. OB E MR A IR IZIEE TH Y, O
JEE MR LA 127 <, RBATOREBKT R0 %o 7.
24 BRI AR OV & — LEXITIEAOITEL 78,962 411/H, L2 ]
AHRUAE 101 4/ H CHETAL LD EER IR IZFRO 2o 72, I
TREEMAIIIEEFPNTH - 72, $HHER CF L 5 ¢
WEAT) TIEEBY B B AT FRe e, MR & b ICIEHE T,
BBy — IR TH o7z, WHEIRHICHEE ERUE % 720
778, EEHREE S AR B SR IR o 72 R
BRI B ATE I TH > 7272 0T TE o7z,

ST A& MR Cld T, EFi PR NS5 C R =5H
i R KERIUBE S 72 & D NICEfE 5 2 528 (Fig. 2A), T, il
FG TR IR~ 5555 2 872 (Fig. 2B). Mgl X #i
BETIDOGIEARIE R, MEFICREEE @O zRro/z. &
H O CT TIEMBIE R BIRZ 137207, MM L RO e ho
7z (Fig. 2D).

B 0 ABE 2 H H A R Z BH O # A M & fi AT L
72 AN BNERD) o IF Y 2Pt TR OB EE O KN
AN, AL Z RS, FHRANANO B ORI 2 720, 5
FERRAME, FRAEMAED TR SN/, et T MRMERR 12 =
TR AR A 1K (major histocompatibility complex: MHC)
class I & class II D F8BL % 528, i~ 2 g 44
(membrane attack complex (MAC), ffifk C5b-9) Dk % 72
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Fig. 2 MRI of the right upper extremity on admission and on the day 13 and chest CT on admission.
Axial MRI T,-weighted image (T,WI) showed high signal intensity (A) and T,-weighted image showed iso or low signal intensity (B) in the
triceps brachii muscle with swelling. Axial T,WI showing iso signal intensity and relieved muscle swelling on the day 13 (C). Contrast-

enhanced CT showed no sign of thymoma or muscle atrophy on admission (D).
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Fig. 3 Right biceps brachii muscle biopsy findings.
(A) Necrotic and regenerating fibers (arrowheads), and infiltration of several mononuclear cells in the endomysium (arrow) on hematoxylin and
eosin staining. (B) Major histocompatibility complex (MHC) class I expression in muscle fibers on immunohistochemistry staining (arrows).
(C) MHC class II expression in muscle fibers on immunohistochemistry staining (arrows). (D) Membrane attack complex (complement C5b-9

complex) deposition in muscle fibers on immunohistochemistry staining (arrows). Scale bars: 50 um.
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Ww7- (Fig.3). SEMMRELE2 TABE3~5 HHIZAT O
A RISV AIRERFEIT L2 2 A, BEPIbIE) & LD
RIEFEHICEEE L, CKMED #HL 2T LAKE 7 HEIZIE
wAb L7z, ABE 13 H HIZ#Rf% L 72 MRI CTIZiiROIEES T,
WA GTO®EETIIEE L Tz (Fig. 2C). A6 HE X
7L K=vur (prednisolone, ML PSL &B&EC) 60 mg/H
(1.0mgkg/H) %, A4 HBXLD 70 AA3mg/H%
BIfG L7-. PSL 1% 2 AM4EIZ 5~10mg FoHE L7z, Ak
35 H HICAROWIRREEAVE L L, IREGEB)ICEEIZRL SN
72 o7z, HLAChR Pt D 7.0 nmol/l ¥ T F L7z, PSL
Z30mg/HETH=EL Y NEY 77— a v HWIZEERE L7z,
HEEESE A S HE~NBEE#13 PSL 2 7Tmg/H £ THiE L 724°
X+20 A F TR L HIEROWT L FIsidAR < CKiEd IE
WAL TS (Fig. 1).

z =

AAEBNIAT AChR FUERGIE D BEHEIR D A D OMG T3
L, Z8IE 7 4E B BEh & 4B IR 5 5 A O RS & i
B L7, FEROMERIM L ZH S, 0 titin Hiik L3t
Kvl.4 JUE2sba0E & FIBH L7z, faEic A B L7z PR 2
DWT, OMG %5 g-MG IZHEFT L TV /- REME A2 E e L 72
75, OMG OFENS 2D ERE L TB Y, ERERE &5
FERIZ & S ICHW/HELZE #7803, AT 04 KOV Ak
OEBPOHMELZYFE L2 LS IMIZ L HERE
# %7279 %72 Uchio 5124 5% & g-MG & IM &P
BWT MG OIEFHEREHTHY, Zomr5 b gMG 5
L<dnwEE 25, OMG T g-MG ~DO477% < IM %4 4F
L7zd T AHTHh D, B Kvld JulknsBtt & % o 72
FFTHANG - HPFH T TTH 5.

OMG 12 IM & & L 72 3RS LW T & 72BR D) 5 Bl A
T, $LAChR HiffIZ &6 CHIETH -7z (Table 1)39910 =
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D H B 80 ik I PEDIER] TIXPT AChR HLiAfili i OMG F&iE IFF
&M BERCRISETH D10, fEF TR 2 h o 72,
AIEF]TIE OMG (E IM @ 7AERNZIEL TH Y, IM DiE#E
A IEROF R L IEEIIRD 2 h o7z, LA L, $LACHR T
I IM FEE 5 7 AT 2.8 nmol/l T - 7245 IM FEAEREIC 1E
24.4 nmol/l & FWNC LH L Cw7z. T AChR PUiRMi o ZB)ix
AN TO MG OFFIRIER LAHE§ 2 &L ofidssad ), E
BE, AT 04 B2V ZEFHIAT R O RIERE R IR O W%
BEEATH I L7222 &b b, IM ZEHERHC OMG OIEBITE D 7
L7z F 27z $£72, AIEBNTH AChR Hugfii o b5k
e M OBIERFAPRE R > TWEZ 25 MG & IM DR
HOFEBIEHEICHELRSD L EE 27 Lizd->7T, OMG
DFH & 7% % Pt AChR PUIK D FEA A IM & Ee L 72 el
EBEY D LHELE L 7oA, ZAUEPT AChR HUiRREE MG O
BEDSHL AChR HUR % /i L 72 iRED A TIE WY 2 L IZHF)E
L7\, OMG O #E CTIE B BRI IE O 2L 2 B9 2 €
IM OPEFEIA 2 B BEED D 1), FEIROZEALIZAN 2 THL AChR
PURM % #2128 ) B 5 L bis. £72, Uchio
5DHEIZ L B & MG IZEPFS 5 IM TIdEg 7% CK o k
AL EERIFEAEHIN LV E ENDHW, AR CLLEH S
TEOREE TIEWA IR E o7z Bk OMG & IM &
PO 5 BT OMPFRAEE K LERIL 1 BlORTH D
CK fii & 4x7C 2,000 U/l Aiifi Td - 72 (Table 1)¥9910 OMG
OEEEEFTAIMBEE LIEZ R VIS WITREEDSD 5.
%k, WAERET v 7 RA 2 NHEEOMH IR R
A EHS (immune-related adverse events: irAE) & L CT®
MG & IM OEPAHE SN TE Y, ZOBLS b s
DREFLIEFTMG & IMAPEHFT5EE25N15.
ASEBNTHURAH PUE T D S 40 titin FUk & $1 Kvl.4 HiE03
Byl T o7z, MR b HhREY 3 MG (thymoma-
associated MG, LLF TAMG & l&GE) & % Wik iR 58 E MG
(late-onset MG, LT LOMG & M&GT) & B L4919 ERGEIR

Table 1 Inflammatory myopathy in ocular myasthenia gravis

Age/Sex MG — IM CK Respiratory Anti-striational Treatment
t IM Onset Thymoma 1 disturb AChR Ab tibod:
a nse (years) h isturbance antbody Acute Phase Chronic Phase
. Thymectomy + IVIg
3) -
49/F 7 + 852 No Anti-titin Ab(+) AZA + PSL — MTX MTX
Thymoma Treatment
3)
35/F 7 + 1,800 No N/A AZA — CyA CyA
Thymectomy
5) J—
47/F 0 + 400 No N/A AZA + PSL
71/M? 24 + 1,302 Severe N/A AZA + PSL PSL
. Anti-titin Ab(—) IVIg
10) —
80M ! 140 Mild Anti-Kv1.4 Ab(-) PSL 1020 mg NA
Present case 3 1246 No Anti-titin Ab(+) IVMP FK506
(84/M) ’ Anti-Kv1.4 Ab(+) FK506 + PSL PSL

E female; M, male; MG, myasthenia gravis; IM, inflammatory myopathy; AChR Ab, anti-acetylcholine receptor antibody; N/A, not available;
AZA, azathioprine; PSL, prednisolone; MTX, methotrexate; CyA, cyclosporine A; IVMP, intravenous steroid pulse therapy; FK 506, tacrolimus.
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A 7)) — ¥R AT 2 EAE MG B CHRMEE R, HHiC
HANTI, $TKv14 PURIZEIERICL <09 IM OAPED
LIZLIEASNS. MG (TAMG % OMG % &) 2BV T
PR PR S D4, 50 MEAT TR 2 £ = &
AE\—J, 50 UL LTI EDO L R L 2§ 5
WEDHA S JIRIERIE D MG TR RN bt
I2& 25 MGIERDSH LW TE W L% w1, LOMG
TR ) SE A O T & B CIUR A O TLEA R 5
T 5 EWVHGRASIREE N0 TAMG & I3RERE 25 7%
HanNs®W,  Fi 65l LD [very-late-onset] ® MG
13 65 AR O MG & O Bl #H8 R RIEHIRIEEDZ %) L
RTVIOIREDS R L L oL b H 502 512, OMG

& 50 MLl E o &g MG I E I 7 213 & 38 S 25BN
L2 PLAChR JUADOBMTR L 3295 b kb
R IEBSE O BT AChR HUA B T MG Tl niis o B5- 23R 1% &
N5, AFEBNIIEG IS KL 2 REEAOKT IS XY B titin §T
fERHT Kvl.4 FUiE st L€ IM % 580 L 720l fethsds %
—77, TAMG & LOMG O Jw A & 230 &H 02,
Kufukihara 512 & % MG & M/ 9 6 0F O 5L Bl k5 C U
PO PLAR DB MBI 70 1% DL _E A5 C 60 iRl 12754
<, PLRvI4A PRk 156109 5 70 L LIZ 1 BlOATH
5787 B \CHUERUT PUR GBI A S Wb T R v
LT LD H L. LOMG & & e PR DRI SSE L 72 OMG
& IM OEGEBEIE 5 Frh 2 51 Td - 72 (Table 1)¥9919 Fijk
DY) IM OFERDILIITIRAE TH 5 Z L 12 L 1) B - Hily
SN WITREME S Y, S TRORER O EFE & MRS BT
H5.

BT Kvl.4 FUEREIED MG 125\ T MG FE RIS T [
FEAHG STV AD. Rikom ) MG & IM O BEITE
ZBIE S B ATREMEA D B 720, IM DIRIERZIE MG DB
At % A7z A & BN 2 LB D 5. P Kvl4 Prikptk:
DMGIZBWTIEA VY Za—) VHEEIGE END T2
OB AKFEFITIZY 70 A AE BN 72, ARIEF DL E R
REIXIEHR Th 0 LEMEIIYNGE L IHE Th - 7275, 4D
24 TR ROV & — LB IR0 A M B L D e A % s TR L
TTAFETHSH. OMG I IM Z4 6L 7201k o 5 #1451
THyhIE 2 £ > CB Y (Table 1)¥9910  fl/N e BRIE ASFETE L
TWATEEME 2% 2, EE CT 2 M iifT+ 5 FETd
Z)so>.

OMG & IM A BN E 7 56 S AFAE L, PURRUTGHTLADS
Gt 2 b D, OMG OFBHIZE L T3S ER R
b MEIR= CK i, $1T AChR HUEMOHERIZIEE 23 &
BAd Y, BRI 72835 MRI, S5 R O R TAYE
FIND. IMOFERIEIENRECTH S Z LITHABETNE
T, IM OEPEE & 72 AL A IHED ) A7 2B F 2 T
HEAH PR OMENL E L\, AIEFIA S, T ACHR Pifk &
DU PR O REA 25 70 & B ORRREZ /i LT\ % 1 RE
PEASRIE S NT2h3, 2 ORTEREF OFIHIZILTE % 2 EF O &
EPLEETH D,
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R OBRIL, 5 164 ] H AR AR A - LB & TR
L, SEHEEIEEISEIN.
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A case of anti-acetylcholine receptor antibody-positive ocular myasthenia gravis
with anti-titin antibody and anti-Kv1.4 antibody positive inflammatory myopathy

Kenshiro Fuse, M.D.?, Amane Araki, M.D., Ph.D.?, Saori Morozumi, M.D., Ph.D.?, Keizo Yasui, M.D., Ph.D.?,
Tomoyuki Kazuta, M.D.?%, Seiya Noda, M.D., Ph.D.?* and Masahisa Katsuno, M.D., Ph.D.?%

Y Department of Neurology, Japanese Red Cross Aichi Medical Center Nagoya Daini Hospital
2 Department of Neurology, Nagoya University Graduate School of Medicine
9 Department of Neurology, Chutoen General Medical Center
4 Department of Neurology, National Hospital Organization Suzuka Hospital
 Department of Clinical Research Education, Nagoya University Graduate School of Medicine

An 84-year-old man was diagnosed with anti-acetylcholine receptor (AChR) antibody-positive ocular myasthenia
gravis (OMG) at the age of 77 and received treatment. The patient was referred to our department with swelling and
pain in his right upper arm, which had spread to other limbs. His serum anti-AChR antibody and creatine kinase levels
were elevated, and MRI of the limbs displayed signal changes suggesting inflammation in the several muscles. Despite

showing no sign of thymoma, he was positive for serum anti-titin and anti-Kv1.4 antibodies. We performed a muscle
biopsy, which led to a diagnosis of inflammatory myopathy (IM). IM associated with OMG is relatively mild. Age-related
immune dysregulation may cause both OMG and IM. Evaluation of disease activity with serum anti-AChR antibody
levels, and assessment of prognosis with examining anti-striational antibodies are necessary for appropriate management
of IM associated with MG.

anti-Kv1.4 antibody

(Rinsho Shinkeigaku (Clin Neurol) 2023;63:830-835)
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