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B EFIE, 53BN MRFLEEICH LRI THRSEAL TH1 » BEIC, BREE %45 R
TEPRERL & DEEHENE (myasthenia gravis; MG) fER &= CK ME (5,266 1U/1) % % 7= L, REEE
BEER (immune-related adverse event; irAE) & 2HT L 7=, #i AChR #ifKISBEMT, EENHETIE AL - =05,
ARSI DI titin AN BME T, HERTHIREOEE EBE, RKEMRBBEEEIFEEMEI A /XF —OFF
RERH/. X704 NEBETEPHPICCK IFEREL, FERDERMRL /2. HBRD IrAE T3 MGEIRTHRIET 3
BRI |E SN TV DY, NEGIII AR AFIET, HERTIFNF—DHFEEEDB L ABELENTHS.
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SRR TN, RIBCTHE SN RET 2y 7 RA 2 VHE
%3 (immune checkpoint inhibitors; ICIs) T, fERDILH A
FIRTTIEMIEL FRE2H LW ABEETHZ V. 2014
EEERONEI ST AN TR SN, T0HE OBk
BRI BILALA L7243, Eh & TRk~ a3 550
JERHA EFH R (immune-related adverse event; irAE) 73384k
LCw5 29 iR Tl %2 EAEF M4 (myasthenia
gravis; MG) 2SN TEY, & SIZEENLT L 7-01EEDS
PBETHL VY Fald, =RV~ 7558 CK ME%
PED MG FEIRTIAE L, THRAEE OB TR T % 200 72795,
PO PR DS I T, AR T IIEMEDBIENE I A /3 F —
DOt R RO T REG 2 R L 72O THRET 5.
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FEG] © 53, B

FER  MRBE T, WL, MR PRI

BEAIE AR HZ L. A9 F Y ONRER L.

BURIE © 2017 48 4 H, SH0BZ THNFIERIER 2 f5iH <

AT =, PUERUH LA

M, M BRI ER R TR B B2 A% A (c-T2aN2MO, Clinical
Stage IMIA) LW h7z. 5 HICVATIF &/ LVE
N & B AbER L MRS 60 Gy 23T, MEH I — B
INUT2AS, 2018 4F 4 H OES CT THIMRZED, =KL~
7 3mgkg D IRBEEFFLG L7z, 19 HRIZ 2 MBS %%
F722%, W52 5 28 H H ISR T # & HithAS, 35
HHEIZEE S, e RS M L7, irAE 25> T=HR )
~7 %Mk L, 37 0 B S EeiR~ A RE L 72,

A BEBRBUE IRl 36.4°C, I 139/106 mmHg, AR¥A 110/min,
Sp0,98% T, HURBROME KX 7% <, NERIES LR 1R h -
7o MEEFIICIE, ERRIEAT, @R AMEICEE O IR BkES)
HIRASS D, AEEM OB FE (R234H 3mm, A
2mm) %R 7z. WIRGICERE E 7 <, HEIRE DS b o7z
B, BROFOZE LASART, R EEEOLE NEE R Eoxk
IRBREIR % FR 72, IRIG T IECBEMRIE, &7 EALT 5 HINE
Bsds ), BRIG S IE S RERC T B 2 S HRIG T 258
WLz B CToBEERZ FX 2 4 DL EWHET, B OMmHEIK
BROFHAREA D - 7225, GEFHII7 A b TR OF /K
T Ao 7z, MU OBRKEHIIES T, BRI R Bt pE &
X707z,

HeASHT R CRP 0.55 mg/dl, HILEREL 6,620/W & BRFE O 9 i
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Fig. 1 Muscle MRI of bilateral thighs on admission.
Axial T,-weighted images with fat suppression (1.5 T; TR ms, TE 79.9 ms) show high intensity in the bilateral rectus

femoris and right adductor muscles (A), where contrast enhancement was also demonstrated by T,-weighted imaging

with Gd enhancement (1.5 T, TR ms, TE 11.4 ms), reflecting inflammation (B) (pointed arrowheads).

% e 72, CK 5,266 U/l, AST 199 U/, ALT 155 U/l, LDH
669 U/l & ®Iii#HE D A LT/, CK-MB 104 ng/m/, tH
R=213212pgml & LA LTz, (LEX, Lxza—T
U8 % RS A T AL 2 A0 o 72 FERF IS 107 mg/dl, HbAlc
6.3% L T HERESLHE % 526D 7275, $T glutamic acid decarboxylase
(GAD) PufkiZfatETd > 72, free T3 2.18 pg/ml, free T4 1.05
ng/d/, TSH 1.40 pIU/m/ & FURIEERR I 1E 5 C, $thyroid peroxidase
(TPO) #ufk & Pi thyroglobulin (Tg) ¥ifkiZEETH -7,
Hi8 CT CHETEAG 225 % 52503, Ik RE 1S %VC 88.5%, FEV
1.0% 77.19% & IEFHFANTH - 72. MG B D $t acetylcholine
receptor (AChR) #LfK & $it muscle specific kinase (MuSK) #1T
RIZBEMET, 25RO P amynoacyl tRNA synthetase (ARS)
PR, T low-density lipoprotein receptor-related protein 4 (LRP4)
Pufk, P signal recognition particle (SRP) /&, #T 3-hydroxy-
3-methyl-glutaryl-coenzyme A reductase (HMGCR) #L{k b Btk
ToH -7z, —75, cell based assay THIE L 7= PLBERUHILAIL,
L Kv1.4 PURDEE7E > 7225, P titin BUED BT - 72,
TEAREGR S & /NFRY M C O AR SRR ER T, waning
RBD Ao 7z TR MRI T, WEIRBRIE NG, £AikmEs
WS SRR & A ) BRI T,WI TR O B 5 538 % 72
7z (Fig. 1).

fe FREZ SR O M (Fig. 2) T, Wit oE5E & A
AEAEPEAAE L, WAL I3 O CD4, CD8, CD20 Btk

) USERHRIE L CHERB L Tz CDIe3 gk~ a7 7 =
LML, B AL Tz, RHER - HLA class T
G o ST B 17 R o PUA R oo W A -l e
<7y —38) 3NERIZ HLA class 4 F 2 0f < EH L
Tz DLED S SEMEOBIEME I A8 F — & F 2 7z
ARG« AU H 25 ) FAF 7 I VINIRE B L
TedEAER L, ABE6 HARSH 3 HM AT O A F7S)L A
17w, 7L F=vB ¥ 30mg (0.5mgkg) DHEBEELZIT-
7o, WIEIREENE R ) IRBETTEE, HUAH, IREREE)HIR, WEE
WM REEE, IR Lz, W 1AM CK
152U EIEFHAL L 722 & R L CEBR L7z ERLD
37HT, 7L F=var% 10mg $ Tl L 7225, eI
RE CK MUEDFHIIE o7z, =RV TOMET, JEEE
BT ERTH 2%/ L7225, =RV~ 7hif3 r A
JEs X M CHERIE R A 7R, SRR G L7z,

£ K

RENE, =RV~ TEG2HH 1 7 BRI, HNEB) %0
9 MG JEK & & CK MIEAS L L 72 irAE OIEBITH 5. )
T2 2o 7208, PUREBUHPUAD 1T, # MRI R A0
THRIEEIRE DOFIE A AT E 72,

ICIs &, S8 T = v 7 KA ~ 3§ Tdh % programmed cell
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Fig. 2 Pathological findings in muscle biopsy specimens from the left biceps.

Hematoxylin and eosin staining shows scattered necrosis and regeneration of the muscle fibers (A). Expression of sarcolemmal HLA class

T is evident at perifascicular sites, reflecting strong inflammation (B). Immunohistochemistry reveals the presence of CD4— (C), CD8— (D)
and CD20— lymphocytes (E) and CD163— macrophages (F) with expression of HLA class II (G). Bar = 100 pm (a, b), 50 um (C-G).

death-1 (PD-1) % cytotoxic T-lymphocyte antigen-4 (CTLA-4)
FHEL T, PAOREISE X IGHEILT 28 LWAsA G
THsHY. BUE, MPD-1HATH L =R ~v7Terry 7))
A< 7, PLCTLAAPUATH % 1 ¥ <7, Piprogrammed
cell death-ligand 1 (PD-L1) $itikTH 2T XV< T, 77
AT, TaNvx 7RENTHRRES L, BRIk
NIRRT DS A, BRIIAAS A, RYF ) SIE, SR A
B AL EHWISRENIERLOOH 5.

irAE (%, ICIs |2 & ) ASATUEIRE~ND 7L — F 2R &
B2, HERSTED T EEAL L, B & ol g
T20ITRI 5. CD8 M THIN T TR <, CD4FET
Ml b EME L, AR A Loz 53 % irAE 3
REETHEEZLNTWS Y, &GO TO rAE A3 51
THY Y, EHREEICHT 5 313610 =K )L~ 7 OHRR
BRCld, FEDI8141 (25.9%), KIB#EA 461 (1.3%), HIR
B REAC T DS 27 B (8.6%), FIEMEMIZ€2% 4 1 (1.3%) 5
FELZZEHEEN TS Y,

MR D AR 1L, #i4%, MG, AAYHREEE B 57 &
AR B VY HEE 3BT EA Y, mThRE
MG DIIEH S <, MG T IR ERIRE 7 &0 MG EIK & & CK
MRE % P BT % RS20 5 & & DT, Mk
MG O &5 BARAEIZG LT 2 2 RAR®D 2 O 138 L,
B E72 1 MG LW &N rAE O Hh T, MEBZR
W23 5 T L& 5 SEHIE 25% 12 K50 Y. Psimaras 1, ##5%
irAE T4 25 FEFI, MG 10 FEFI, MG & fiE0 &6
11 EBH Y, #Hige 25RO 5 10 6 (43.5%) TLHH%ED
GO H o HELTWD Y Suzuki ik, =K~ 7

5.3 9,869 BT MG %54 L7013 12 61 (0.12%) T, &
? 5 B MGFA JE 5348 class V DFEBIAHT 6 Bl (50%) H bV, A
TIPSR A2 ST A0 b o722 LTWw5 7. irAE-MG %
L, & EICEIELT 2 7-0FENLETHL. =RV~
TEEH S OFRERENER % 3HES 3 Bl H LN FIE
55 7Y I ERE & D W L \Vas, ICTIs B 5
5OMIHR, MG B L O 2B H Ok ol e 253 i &
WLEZ D,

ABNE, MG IZHEIRY 2 HNZE) % 1) IRAEIK & B8 D 2R
FER THAE L7275, U AChR HUfkIx btk C, AR B
T waning b f89 % Ao 72, irAE-MG T, JERPEE TH -
T b0 AChR FLEABEE 2 fied T & & F 260 %
<, FEIRFEELTLOMBL 2", KEITHIEEL T O
AChR JLfRIZ & ) MG HERAT | 82 2 SNA-THESED D 5.
—J5, VAR O I T 257 20 72 7%, 1 CK IijiE, #5 MRI
EREROFIRANS 2 43T —OFREL G L T k&2
55, rAE-MG & i 9 Wi S AT, BT Kvl4 Biff,
Bo) 7 Y v ZHARPUE, P titin FUE 7 & O PR PLE &
DOREARIE S TWS 7 JURUH RIS, AR
DIZERFEEZFIZRIT I LI1dR VDS, #@HO MG TLHE
RUFREAPHHITHRINE NS 2 E03H 1), FRICHT Kvl4 Hifk
WD L9 % A8 L 72 MG Tld LIZ LIZEIEm & 22 5
KB THAET & - 72 Hi titin Hifh & MG O FHE B & o B 5]
S Tid VY. AR I2BW T, FUBERIHURA O # 75
T, BROETE TIPS % 0 5 FEIEBIHL s V1)
AENIERIETH - 72,

FHREE T, BEIEARHEASEIEE L, MHC class I s =,
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~rsu7 77—, CD4, CD8 k) v /B % kL L7z
RIEFTRZ R0 5 BN TH s W, AFITIE, E5IC
CD20 Btk 752k b B E S 41, MHC class I B PG RAED 45
A 72 & SAED EREFHAE BN D72 > Tz, JHBELET RO
RLHDS D B BEERGEI T, MK RO %, WIREEE 7 &0
BEZIRERZZOTBY, RKEIO X9 128 CK MIED A
THEMAAT o TESIRE 1E 72 <, BRREIR L MG 128y
Tho72h, RIEWEOEIN I 4 /3F — OREM G- IVRE &
NI-HELRENTH 5.

IrAE-MG R 91203 2 G M IIFE L 72 b O3 v, ARl
TlE, MGIEKDH - 7243, & CK MUED D V) 7 SIEIRAE
LT 2D o727z, AT u A KoV ZEFETH
FEEG L, EIROERLLUBNP GO N BT
MG & 9B TIRIA S A7 04 FEEHETiHRL
TWAHINE <, BRI v, FEFTIE, )k
7a 7)) v REFRERIEWN S R L) MR AE R T
B o 12B13% Y IrAE OEIFEL, SHRORE LTS A
SEICHEREIL L CHUEINNC 72 ZIEBIA S 5 720, F I 6%
BRIEENATAT) SEDEF L,
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Abstract

A case of anti-titin antibody positive nivolumab-related
necrotizing myopathy with myasthenia gravis

Aiko Isami, M.D.", Ayaka Uchiyama, M.D.", Yuichi Shimaoka, M.D., Ph.D.”,
Shigeaki Suzuki, M.D., Ph.D.?, Izumi Kawachi, M.D., Ph.D.” and Nobuya Fujita, M.D., Ph.D.”

YDepartment of Neurology, Nagaoka Red Cross Hospital
“Department of Respiratory medicine, Nagaoka Red Cross Hospital
“Department of Neurology, Keio University School of Medicine
“Department of Neurology, Brain Research Institute, Niigata University

A 53-year-old man suffering from squamous cell lung cancer presented with bilateral ptosis and bulbar palsy a month
after initial treatment with the immune checkpoint inhibitor nivolumab. The symptoms showed worsening from midday,
suggesting myasthenia gravis (MG), although anti-AChR antibody was negative. Although no muscle weakness was
detected, the CK level was elevated to 5,255 IU/l, and MRI of the thigh revealed inflammation of the bilateral rectus
femoris muscle. A muscle biopsy showed signs of necrotizing myopathy with expression of sarcolemmal HLA class I and
accumulation of macrophages, CD4, CD8, and CD20-positive lymphocytes. Positivity for anti-titin antibody, one of the
anti-striated muscle antibodies, was evident. The patient was diagnosed as having nivolumab-related necrotizing
myopathy with myasthenia gravis, an immune-related adverse event (irAE). Treatment with prednisolone rapidly
ameliorated the symptoms, and the serum CK level normalized. There have been several reports of nivolumab-related
myositis with MG. On the basis of the muscle pathology and antibody data, we were able to clarify that necrotizing
myopathy was related to the pathogenesis of this case.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:431-435)
Key words: nivolumab, immune-related adverse events (irAE), myasthenia gravis, myopathy, anti-striated muscle antibody




