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1. AIX

FESEATMESISE (myasthenia gravis, LT MG & BEGE) B
OFFRFERICH LT, XFNV 7L K=o #RNES5E
(intravenous methylprednisolone, PLF IVMP & B&52), f
7u 7Y riE#ED: (intravenous immunoglobulin, PLT IVIg
D), IMAREALEE 2 & O ERh G B (fast-acting
treatment, PAF FT &MEEE) % ZSRERIIA ST 2 L AMEE
%> TETWAHY2. —hFT, RO R MG 25|12
PERWGHFITI A T L DRI RIGEOBERP WL 2o TET
B3y FEREIZL  OEEREE (Zilucoplan, Ravulizumab,
Rozanolixizumab, Nipocalimab, Satralizumab, Inebilizumab 72
&) HHIAE phase IT, phase Il IZHEATETWL I L2 b, ¥
BTEMG OFERITIEFFICEE L ZEZ 5Nb. RHICBIT 5
A ZEE | X AR A D 4E — H R AE IS ENE (the Myasthenia Gravis
Activities of Daily Living, LT MG-ADL & H&i2) 227 %
WTEHBLVIE6LUEE LTWAHANELYS, ZoAa
7 D 50% LL ESHVER DA OER TH 2 2L (DT >50%
non-ocular & W&EL) HAHFINZ T 5.

ER DL ERIEDO HEZEIREM 005720, HiHk
DFIZ AT ) B —E L T v, BRI S 25 EI~0
BATICBW T, BITH O 8%k 2 FELNE S b0,
Utsugisawa 5 O 5 Tlda 4R MG B o B W] 85 4G #
(early fast-acting treatment, LLF EFT & W450) {EFE T I2B W
C{EPE% 5 4£C, minimal manifestations 722> 7L K=V »
5mg/HUT % 6 22 H DL bR 2 BEBILT T F— (60%7FE
BE) IET L LR SN TWAY, F72, MR CaER
BELHENTL LD 6 »A05 3FREPNDL EVDIT
Wh7,

Gtk MBUGEROEANE R T LAV L LN ER
51, MG-ADL A a 7 &EEZ /R BB G EWS»PIZT52 L
BHBEFEAOBEREIHETIOLEZ ONDL. F8IES 4
DEo&gR MG BE 23512 MG-ADL 2 2 7 IZEED 5
LRTAZDWTHE 21T > 72 ET, 3E 5 EL ERBBOR
B MG-ADL 2 2 7 AN\ (372 b LR G DR
% retrospective |Zf#HT L, £ 0 BIHICHBIEFEA + EET
LPHRFZHONITHI LR HE LT
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2. WREFE

e AN TRVAIN RN ] T e S BNV S &
T, FERSES 777 ML) iTo7 (KRR
2020-125, ZRFEH 2021 41 A 8 H). 1964 fE~ L ¥ FEF
BLUOZEOHOUETICH] - 72

2020 4 12 A 31 HBFECTHEE CEltRe) @kt o MG 3%
104 BIlDH B, FehED S 54D EO 4R MG B4 56 6% &
R LIERTHEMIIHET L.

MG DB Wi 1L 2014 4F MG #
1To7-.

TREORRIRTE A B U CHRGET 21T o 72« FEERA R, 14
B, FoRBIEEIRE MG-ADL A 2 79, ReRRiil, E-L-T 5482,
Myasthenia Gravis Foundation of America (MGFA) 45411,
Pk BL7EFNa) v BAYUER, PURRS EJxﬁﬂi*”%
0 v F 5 —EHik) @ﬁﬁ #FT %, FTEE, IVMP fi
FEE, IVIg fEHEE, MEEEAURIERAITE, REBISERETL R
=y~ (prednisolone, AT PSL &HB&RD) &, #IVI =a—
) UIHERSEHE, Jia) Yy AT T —UEMEHE, K
H BT OA B, NIRRT AT, mE B
postintervention status'”. FrFLIHFHE O F M HRAKO % < 1%
MG-ADL ZA275%7236%h vy b+ 7L L TWwB I &N
5, MG-ADL 227 5% % v M+ 7 & L7 ERERS &b
THIR L7z, REFZEICBIT A FT I IVMP, 1VIg, IfifEE{b#
FEOWTNHhO—HOGHE L L7z, RAEEIRE MG-ADL 2 2
7 & OB T 2D\ T Spearman MR EZ MR L, P <
0.20 Kifi & 22 o W TIZ OV E SICEBIRGHT (AT v 7
74 X Fin = 0.05, Fout = 0.10) %\ CTHE L 72,
Postintervention status (dEHE & & RHBA S 5 2 & A3E 2
Livizizs, BT SIS L7z SEHEAT I3 IBM SPSS
statistics, version 25 (Chicago, IL) 124 ) f7- 72,

Ull a3

SHITA BT A 29 1THEw

3. #ER

IIENS 5 ELU EOEHR MG EBE 56 B0 ) B 1 BILHE
FT MR TH o 727280, BRIV L 55 Bl & BT SR & L
7z, FEARIHH % Table 1 \ZHE7R$ 5. Wi Wik fif T 0 &
HEFIE3LT, MITEZ L 384, #ioi 16, ANH 13
Bl Thotz, MBREFOFELS 1 LA TH->72. MG-ADL
27 4T E S5 ETHITE &I, MG-ADL A7 5 L
FofETik
1) FRERHEER 2 BICEHSE T (P =0.002)

2) BRMIEASREC (P=0.014)
3) MGFA %3V BIOEFI A% < (P = 0.017)
4) #FT A%< (P < 0.001)

5) I PSL 8254\ (P = 0.003)

MR TH o7 MG-ADL 227 5L TFE 6 L ETHIT/zE
12 ZoEmIEFERETH - 72

TR SR MG-ADL A2 27 L A 2 RS\ H 5 HT
(P<020) % (Table?2 : Spearman fHEREL), 24 =T

62 % 125 (2022 : 12)

#f7o7:L 2%, MG-ADL 227 & OB KE T34 FT Mm%
(HEH{LAR % 0.617, P < 0.001) B X U MGFA 5 (L
1240227, P =0.032) TH-7- (Table 2 : 53 HH F =
32,7, P <0.001, F{#FA R2 % 0.540).

MG-ADL 2 27 5 Ll ko> B % o K5 HE, FT,
Postintervension status (22T Table 3 I2779. MG-ADL A
37 528V TIHER FAROIEFI DY 4 Fld 3 HITH - 72,
MG-ADL 23735 LD b REVEZIZBVWTIZ 79T
>50% non-ocular & 7 > THB Y, 2/9 T <50% non-ocular T
H o 7o HIER D IO Tz, MG-ADL 227 5 &
DY ATTHRECEEZIIBWTHFT BT 4~17HTH
), MGFA 734 V #1725 5/9 1 C% <, postintervention status
EHHBEEEZMHH L T 5 161% % 8/9 % T unchanged
Thol:.

#& FT 5 4 RILLEOEFIE 12 BITH Y, FIEDS FT
4O H FcoBMIEPIiE 6.5 4 (#iPH 2.9~26.6 4, 1B 3
Bl) T, SAELNIE3FITH -7z, FESER: MGFA 048 & %
DIRFEIZ 7 o 722DV T Table 4 | ?IT L7z, 54FEDINIC
BUE O i TAEEE MGFA 734 O JRFE L 72 o 72 SEBI AT 44/55 1
(80%) THYH, MGFAV | io\/\“C 15761 (71%) TdHo-
7o, WS MG-ADL 2 2 7 & SSIERAE RGO BRE E-L-T
/\*H;‘?IJ (Fig. 1A) & MGFA 43451 (Fig. 1B) 123, FShEks
AT A AE OIE B TIRACEIZERE MG-ADL A 2 7 A3 Vs 5
Tho7:.

AWFETIX, FIES FEL O MG BEZXRE L TG %
1To 72, WmAERFD MG-ADL A 2 7 IZBIED H 5 K T34
FT [RI% & MGFA 773 CTdh - 72. MG-ADL A2 7 5 L&
BOEBEOATTANR, MGFA 754, #FT LR T 5
Z&T, MG-ADL 227 5 X ) b REVWEETIIH FT [l
4~17 [0, MGFA 7348 V BIAH R B9124 < | postintervention
status C unchanged T& 1), JERIEGEE TITIERD T4 1223
LaWVEEN—EH DL 2 e o2

MG A N1 > 2022 5ELR AW, HHE MG LT O
EIIIEHRIN TS

EETEMG &3, [HEBOBFORIERERIC L 20%]
B\ [REISREIGIHEE & 4R 0 K5 IR s G 9% % B
T 5EE] 2—EZHTo Ty, [THaUEI GO
H 5L TRERARBHO 720155 % iBR O W EE T H
Z)J WETHAH. F/2, TNFTOERME LT, TieD

HZENEFNBRRSENT VWD

1) AT7UA4 RBLODR LS 2 FEHO REIIHISE % 4 H
L T & postintervention status 7% unchanged & % \» i3
worse'?

2) fEkiEE (A704 FBLOD R LS =20 %ERH
FH) AT IS L 7\

3) BRRMTSE CRIETIRIZEANH R TE 2, LT IVIg
%> plasma exchange & V2572 L A ¥ 2 — GRS LT
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Table 1 The clinical data of patients with generalized myasthenia gravis.

n Total MG-ADL 4 orless MG-ADL 5 or more p
55 42 13

Age at onset, years, median (range) 47.2 (13.4-80.4) 52.4 (16.8-80.4) 27.2 (13.4-55.9) 0.002
Sex, female:male 42:13 33:9 9:4 0.480

MG-ADL score at the last follow-up, median (range) 1(0-17) 1(0-4) 8 (5-17) <0.001

Disease duration from onset to last follow-up, years, median (range) 12.0 (5.1-61.1) 11.4 (5.1-61.1) 17.1 (5.9-42.7) 0.014
E-L-T classification®, n (%) 0.244

Early-onset MG 21 14 7

Late-onset MG 19 17 2

Thymoma-associated MG 14 10 4

Unknown 1 1 0
MGFA classification, n (%) 0.017

I 40 (73) 33 7

I 7(13) 6 1

v 1©2) 1 0

\Y 7(13) 2 5
Antibody, n (%) 0.069

Anti-AChR antibody positive 48 (87) 39 9

Anti-MuSK antibody 3(5) 1 2

seronegative 4(7) 2 2

Total number of FTs, median (range) 1(0-17) 1(0-11) 6 (0-17) 0
History of FT, n (%) 0.266

No 11 (20) 10 1

Yes 44 (80) 32 12
Use of IVMP, n (%) 44 (80) 32 12 0.266
Use of IVIg, n (%) 14 (25) 6 8 0.002
Use of apheresis, n (%) 12 (22) 5 7 0.004
Dose of PSL at the last follow-up, mg/day, median (range) 0 (0-20) 0 (0-15) 7.5 (0-20) 0.003
Use of CNIs, n (%) 47 (85) 35 12 0.664
Use of acetylcholinesterase inhibitors, n (%) 26 (47) 18 8 0.343
Mediastinal abnormality (thymoma/hyperplasia)*, n (%) 16 (29) 11 5 0.493
History of thymectomy, n (%) 32 (58) 23 9 0.522
Postintervention status <0.001

CSR 1 1 0

PR 5 5 0

MM 29 29 0

I 1 0 1

U 19 7 12

* Presence of mediastinal abnormality was unknown in one patient with an MG-ADL score of 3. MG, myasthenia gravis; MG-ADL, Myasthenia
Gravis Activities of Daily Living; MGFA, Myasthenia Gravis Foundation of America; AChR, acetylcholine receptor; MuSK, muscle specific
kinase; FT, fast-acting treatment; IVMP, intravenous methylprednisolone; IVIg, intravenous immunoglobulin; PSL, prednisolone; CNIs,
calcineurin inhibitors; CSR, complete stable remission; PR, pharmacologic remission; I, improved; MM, minimal manifestations; U, unchanged

4) Treatment intolerant (FEFEHNHIEEIZ &L 1 2 A7 VEED CUHIREELRBEZO—DEEZONL. T2, mXBIER

BIVER, TERBEIC L ARIER)
FRIGESCTHIE 5 FELLED MG BEICB VT, mE B
MG-ADL 227 5 %8 2 5 ##131T & A £ 5% unchanged T
Holz. HEHRMEMG THAHZ LIZDWT, unchanged ThH 5

MG-ADL A 2 7 B fi % IR 3 BE A FT b 2 ViR TH
O, BHRELHET 2 ETEEIRLEEZOND. 51T,
B DR ESERE & M LT b MGFA 3EHI22WT b MG-
ADL 22 7 OHEET-¢ 7> TH Y, MGFAV Bl B#F 135
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Table 2 Factors associated with the MG-ADL score in patients with generalized myasthenia gravis who passed

more than 5 years.

Univariate analysis

Factor Spearman correlation coefficient P
MGFA classification 0.331 0.014
Dose of PSL at the last follow-up 0.244 0.073
Age at onset —0.301 0.026
Total number of FTs 0.485 <0.001
Disease duration from onset to last follow-up 0.313 0.02
Using acetylcholinesterase inhibitors 0.24 0.078
Use of IVIg 0.473 <0.001
Use of apheresis 0.315 0.019

Multivariate analysis(multiple regression analysis)

Factor Partial regression coefficient P
Total number of FTs 0.617 <0.001
MGFA classification 0.227 0.032
Constant 0.418

Analysis of variance: F' = 32.7, P < 0.001. Adjusted R-squared 0.540. MG-ADL, Myasthenia Gravis Activities of
Daily Living; MGFA, Myasthenia Gravis Foundation of America; U, unchanged; PR, pharmacologic remission;
MM, minimal manifestations; E-L-T classification, early-onset MG, late-onset MG, thymoma-associated MG
(E-L-T) classification; EO, early-onset; LO, late-onset; TA, thymoma-associated; F female; M, male; MG,
myasthenia gravis; AChR, acetylcholine receptor; IVIg, intravenous immunoglobulin

Table 3 Clinical classification, FT and PIS in patients with an MG-ADL score of 5 or more at the last follow-up.

Pt. MG-ADL >50%mnon-  E-LT MGFA Total  eof  Useof  Useof | Loat
e o L number . the last Remarks
No. score ocular classification classification IVMP IVIg apheresis
of FTs follow-up
1 5 No L Ila 2 Yes No No U
2 5 No E Ila 0 No No No U
3 5 No E JIE] 3 Yes No No U
4 5 Yes T IIb 1 Yes No No U
5 8 No E Ila 6 Yes No No U
6 8 Yes E 1IIb 11 Yes Yes Yes U
7 8 Yes E \% 5 Yes Yes Yes U History of
using new
therapeutic
drug
9 No T A% 17 Yes Yes Yes U
10 Yes T \% 9 Yes Yes Yes U
10 11 Yes E JIE] 7 Yes Yes No I Using new
therapeutic
drug
11 12 Yes E Ila 12 Yes Yes Yes U
12 13 Yes L A% 4 Yes Yes Yes U
13 17 Yes E A% 15 Yes Yes Yes U

MG-ADL, Myasthenia Gravis Activities of Daily Living; MGFA, Myasthenia Gravis Foundation of America; PIS, postintervention status; FT,
fast-acting treatment; IVMP, intravenous methylprednisolone; IVIg, intravenous immunoglobulin, U, unchanged; I, improved
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Table 4 Time becoming in a condition of the MGFA classification at the last follow-up from the onset.

Time becoming in a condition of the MGFA classification at the last follow-up from the onset

MGFA classification Total,
at the last follow-up Within Within Within Within Within More than n (%)
Unknown
1 year 2 years 3 years 4 years 5 years 5 years
I 25 (45) 3(5) 1) 3() 1(2) 509 2(4) 40 (73)
11 3(5) 0 (0) 1(2) 1(2) 0 2(4) 0 7(13)
v 0(0) 1(2) 0 0 0 0 0 12)
\Y 3(5) 1(2) 1(2) 0 0 24) 0 7(13)
Total, n (%) 31 (56) 509 3(5) 4(7) 1(2) 9 (16) 2(4) 55 (100)
MGFA, Myasthenia Gravis Foundation of America
A E-L-T B MGFA
classification classification
® Unknown O
®c Ay
- o o
801 30 A
m} O
& g g G z g o ©
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MG-ADL score at the last follow-up

MG-ADL score at the last fol low-up

Fig. 1 Association between MG-ADL score at the last follow-up and age at onset by E-L-T classification (A) and by MGFA classification (B).
MG-ADL, Myasthenia Gravis Activities of Daily Living; MGFA, Myasthenia Gravis Foundation of America

FEZ S 5 4ELL RS L TH MG-ADL 2 I 7ASEE & %2 1) 225
WEEZD.

PHIEIED 9 B Eculizumab (22T, K TOMETB]
WOWCTHREDD Y, MIRESE, 7V — CELHRE, iR
/a\ﬁifﬁﬂ’\@@)ﬂ REBRDS I STV B W, Efgartigimod 7% &
@ FcRn [HEZEY [ZOWTHSHEHRTED L H I
NEPAERENS.

BB OREED O SRR S ETH DL Z L%
PSL & O 2S W i 7 5E 61 X 0 BN G A 2 &
BTARTIC>TL B EEbNDD, RENIZRRYEO
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FDRD, IR LDOBRIIBVTCIFT 25501247 o 72 1
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MG-ADL 2 a7 L3RI H % b O ORI IZH A 2 EA
FTHRTLIE RIS VWEEZ BN Fig.1 X1, MGFAV
DIEFNIZAE 5 FLL FARE#E % D MG-ADL A 3 7055 < 7% A 1H
M b EZZBN, X512 ELTHHEIC X S $RIEER

FETH S HBE TREBIEH MG-ADL A I 7 2SEH o 72,
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5. SHBOFHIBEOEIADY A I 2 7L o TEIED
MG-ADL A 27 mfE %R 3 BEHLELL ) 5. Zo0IZ,
MG-ADL A I 713 EBE O BERAEIR O EREE % L & 22 D12
RAEVH L. 72221, BTHFVIEAITIIELZ . £
72, BATHEEESNL 3 HOMBOATH L. €D X HIEH
TIE QMG A7 D3 ) PR L KT EE2ZLND. B
SiEFE ORI WFIZF R Tld MG-ADL 2 27 DA TIE % L BEH
AT ) BN D S,

h
A

5. &

ARIFSECIESE 5 4£LL EO MG BE A FRIHETT2 2L
T, MG-ADL A 2 7 & C# FT [0%7°% < unchanged 72k
BOBEN—ERAEL, ERBE T THIEE LTk
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Abstract

The Myasthenia Gravis Activities of Daily Living score and associated factors
to distinguish the refractory phase in generalized myasthenia gravis patients
with 5 years or more disease duration

Takamichi Sugimoto, M.D., Ph.D.Y?, Takemori Yamawaki, M.D., Ph.D."®, Hiroyuki Naito, M.D., Ph.D.V?,
Narumi Ohno, M.D.", Mayumi Giga, M.D."”, Tomoyuki Kono, M.D., Ph.D.?, Kazuhide Ochi, M.D., Ph.D.?,
Tatsuo Kohriyama, M.D., Ph.D.?, Eiichi Nomura, M.D., Ph.D." and Hirofumi Maruyama, M.D., Ph.D.?

D Department of Neurology, Hiroshima City Hiroshima Citizens Hospital
2 Department of Clinical Neuroscience and Therapeutics, Hiroshima University
9 Department of Internal Medicine, Hiroshima Teishin Hospital
4 Department of Neurology, Hiroshima Prefectural Hospital
% Department of Neurology, Brain Attack Center, Ota Memorial Hospital

Associated factors of the Myasthenia Gravis Activities of Daily Living (MG-ADL) score were investigated in 55
patients who had had generalized MG for more than 5 years. In multivariate analysis, correlates of the MG-ADL score
at the last follow-up were the total number of fast-acting treatments (FTs) (standardized regression coefficient 0.617,
P < 0.001) and Myasthenia Gravis Foundation of America (MGFA) classification (standardized regression coefficient
0.227, P = 0.032) (F = 32.7, P < 0.001). In patients with a score of 5 or more on MG-ADL at the last follow-up,
tendency as follows were seen: 1) early-onset (P = 0.002), 2) longer duration (P = 0.014), 3) high frequency of MGFA
classification V (P = 0.017), 4) high frequency of the total number of FTs (P < 0.001), and 5) higher dose of prednisolone
at the last follow-up (P = 0.003). MGFA V, early-onset without depending on E-L-T classification, or difficulty of
reduction for high doses of prednisolone can be the target of novel treatment for MG, and future prospective study will
be expected.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:915-921)
Key words: refractory, fast-acting treatment, postintervention status




