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EEMHENIE (myasthenia gravis, T MG &B&EC) (SR
HESIHOYF TREELICH DWW OO OEMTRICH LT
BENMAE HRHESBORMBEEEREEI S Lick>TE
UC2ECREEETHD. RREABZESEE LTI &
FILOY A (acetylcholine receptor, LU AChR & E&:E)
ik, MBBENF OS>V FF+—+ (muscle-specific receptor
tyrosine kinase: MuSK) #iAAHIBAL TH D, SEFE TRIIERE
UIREHESAAEEEAE 4 (low-density lipoprotein receptor-
related protein 4: LRP4) JiADRESORIEEMHH BT I N TN S,

JLACPR MAABHEOHEESEE MG I L TR TIE
2017 ELDIMCEE/VO—FHIL B TH BTV VRN T (Y
U Re) OFEANREIES N T AT IEREERBATE
JOEYVRIECEU TERSIN TR, FEHESAM M REELE
&8, MG, GHRBHAINRY NI LABEEREICHBEIGHIIE
RKSINTWBERITH DD, FRETIE COVID-19 BEER 2 I &F
ULTZDEEMZEB S TEENTREINTWS, TIUXXT
ZfERA L TWS MG B& MY COVID-19 BIE 2 Z#wH U 7= 1 Bl
HIREEL, TOREREVEREICOWT, XHNEREBEZ
HwET 2.
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WRRE 30 XK TMG ZRIEL, TDREFICHARMARTEL
iz TS Nfc. X-10 FLEIC MG FERIFEE L TW e o,
7L R=vVAOY (prednisolone, BT PSL &B&EE) ZHIESh
fo. X-6 FEHS MG IERDBRBZEDIRT L SICED, X-6
EHS X-3FDIFEMTTEICRREEIOTY VEHTEE
(intravenous immunoglobulin, BT IVig £B&EE) X704 R
JVLAEEE (intravenous methylprednisolone: IVMP),  IM## %1t
&K & L\ o fe fast-acting treatment strategy (FT) BRICABEL
TWe, MGIEERDIRLEETHANTH Do), X-2F3 AL
DIV T=FERRABLL LI MG BEBERNO ARRIE
B, ARBBBERDOHATMGERIFRELTWE, XF2 A
ICEEERREHKANHIIE, Z0 3 HEICRKED SARS-CoV2
PCR BN IR L, 38.6°C DF#h, SpO, 90~91% T D Lbx
ICHEBMES AL .

ABRERFIRAE © B 158.6cm, {RZE 83kg, BMI 33.2, IME
123/59 mmHg, A3 71 bpm, K& 37.5°C, Sp0, 97% (2 //min,
BEHNZ21—L) BEOHERRZROL. MEFICHESZIR
BRUGHh o7z,

HRFNMR  BHER. 64K, MRBRTENER TR
BWHAEHRESH, BTHEEFEEETL W, MEHEAE
SRFEDRCEET, BREREVC/IBGEERFIT O
fo. BEMRROEBEMRZROLI >, B OIRIE THE
5%, REIRFDEYING D, MG activity of daily living scale (MG-
ADL) IF5 8 THoTe.

REFFR © BHIMEK 9,000/w, CRP 7.0 mg/dl & RIERILH =
fE<, D-dimer 1.8 ug/m/ EBE DM EMRZFEH . BUN
40mg/dl, 7 L7 F = 3.48 mg/d TEREDBIEEEENRES
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Fig. 1 Chest CT image of the patient.
There was a pale frosted shadow in the lower lobe of the right lung

(4).

n, ZRRERFMIE 321 mg/d/, HbAlc (NGSP) 9.6% THEERIED
AV hO—I)LIFRRETH -, ABRENSER XE1H) @
1 AChR iK1 2.7 nmol//, CH50 IFI&HEEELT, Rk
SARS-CoV2 PCR (ZBHETH - fz. BIEE CT TldATE, it
TECRKRWEELRZR®, BEOMAFARETH -, KiRIE
EHEEHTH > (Fig. 1).

ABtEfRE - ARk, MGIEXLT, EYURZXFI IV 120
mg/H, PSL6mg/H, ¥ZHRRY > 50mg/B%EARIRL TL
fe. ABERREHRICI VU XN TOREFENH > 12h’, ABRE
BEEHEZZERUEHALE. AR, COVID-19 BEEMA [CB
LT, VvYhAOEY 7 500mg ZBEERESL, FTFIAIVY
6.6 mg/H% 7 HREEE, KHOEA/CY > 10,000 BA/HOD 15
HREETEHA UL, ARS 10FEICIEBREENHELL,
16 WHICER L. ABHEIEAR, MGERIERELTED,
MG ORERIFRE Tk Lz, Bt 1 ERZBOAESZRT,

37.7°C
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MG-ADL I& 3 = (B&T, MR, RRERTEOEETI1RI DM
R) TARRRLDEIFRL, HLACHR FLEE 2.7 nnmol/l T
RZ, CH50 & 36.0U/m/ CIERED TREET, 20%IIY
AN TEHNFETBRALL. —EDRKREZEKICRUE (Fg. 2).
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T UXRTIZEEAREMG IcEWTHERASI NS NEEI,
Quantitative MG score (QMG), MG-ADL 7 & @ MG D i X
T BEICHET DL 60%REEEDLNTWVWSY, XNE
FUCEWTIE X2 FICT I VA TEAT % & TISELEH AR
BEZELTVWD, BEARIEMGCENRICKDAR LAF1—
BB Th N TLVELY, Minimal Manifestations with PSL 5 mg or
better (MM-5mg) DERETIEE>TWARWD, BOXFTO
1 R PRZMEEO RS IFREER TR IEE A% TH
SMMIHEL TV,

MG BEH COVID-19 ICBE U foimE MG OB HE NI
7Y —EREDBRIENH . Muppidi 5Id COVID-19 ZBE
L7z MG £ 91 D 40% T MG DIEBF /- (3 ENEY Y —
TZ, URICHTEHLS5T2 ERELTWSH, —7F, 2023
@ Thomas 5@ 39 flDIKE TlEFNZh 12.8%, 10.5%?
EBRENTWS, INSDOT|ERF, MG EEDH COVID-19 I
R LB EICEBN AU RV FEELTWSY, BEYTY
FUOREICIDHEL TWBHREEZREL TWS., £,
KE D Electoronic Health Record dataset % &4 U fc i IC & %
& COVID-19 ZHAEL 1o MG 8BE 377 Bl > 5 38.5% DY ARE,
127%D ICU BEERESN, TNIFFEMGEBELDEEFERIC
Zh ol B TIREMD 75 Ml L, BTHERESEEY
BTENHEYRITH DY ERBLTWBH, COVID-19 F
fE/TIC Myasthenia Gravis Foundation of America classification
(MGFA) zIV ®#B#& Tk, COVID-19 iNERE{L LY T <, ICU
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Fig. 2 Clinical course.
MG-ADL improved from the time eculizumab was introduced two years ago in March, and oral prednisolone, cyclosporine, and pyridostigmine

doses were reduced. Oral medications were the same as before the onset of COVID-19. Ach-R ab: anti acetylcholine receptor antibody, CyA:

cyclosporine A, DEX: dexamethasone, MG-ADL: myasthenia gravis activities of daily living, PSL: prednislone, PYR: pyridostigmine bromide.
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meningitides (T & 2 BEEA Y FREREREED ) R T 2R D,
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RIREWET DAREMELNH D ERESNTND W KREFIT
MG WEFEL UM > e BRO—2IC, ARTIVI VAN T%
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Eculizumab led to beneficial clinical course in a patient with generalized myasthenia
gravis who developed COVID 19-associated pneumonia

Yusuke Kuroda, M.D. "2, Gennya Watanabe, M.D. ", Kazuki Satou, M.D. 2, Hirohiko Ono, M.D., Ph.D. 2,
Kennichi Tsukita, M.D. " and Yasushi Suzuki, M.D., Ph.D.

1) Department of neurology, NHO Sendai Medical Center
2) Department of neurology, Tohoku University Hospital

Abstract: A 74-year-old woman developed myasthenia gravis (MG) at the age of 32. She had a thymoma removed the
following year, but her MG symptoms did not stabilize, and she required frequent hospitalization for fast-acting treatment
(FT). She started eculizumab in March of two years ago and was followed up on an outpatient basis as her MG symptoms
became milder. In February of this year, she was admitted to our hospital due to mild COVID-19-associated pneumonia
with general malaise and fever. Her COVID-19-associated pneumonia was treated with intravenous sotrovimab,
dexamethasone, and unfractionated heparin, and oral therapy for MG stayed the same. Eculizumab was not administered
during hospitalization due to the combination of stable MG symptoms and the fact that the drug is not paid for by the
Japanese insurance system. The patient’s MG and COVID-19-associated pneumonia were not severe during
hospitalization. However, the risk of myasthenic crisis and death is high when patients with MG develop COVID-19-
associated pneumonia. Several reports suggest that the condition of patients with eculizumab-treated MG who develop
COVID-19-associated pneumonia is not severe, and that that inhibition of the complement pathway with eculizumab is
effective for COVID-19-associated pneumonia. Complement deposition in organ microvessels has been observed in
patients with COVID-19, which suggests that complement overload may be a risk factor for COVID-19-associated
pneumonia. Excessive complement activation may be involved in the pathogenesis; thus, eculizumab may function by
inhibiting this pathway. In this case, eculizumab was discontinued while the patient had COVID-19-associated pneumonia,
however, CH50, which is an indicator of complement, was suppressed during hospitalization due to the COVID-19-
associated pneumonia. Therefore, eculizumab may have interfered with this course of events. This case demonstrates that
eculizumab may be safe for and tolerated by patients with MG and COVID-19-associated pneumonia, but more cases
need to be accumulated to support this conclusion.
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