COVID-19 and Neuromuscular disorders
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in December 2019, causing coronavirus disease
2019 (COVID-19). Unfortunately, World Health Organization declared COVID-19 pandemic on March 2020. The pulmo-
nary manifestations of COVID-19 have been well described, and neurological manifestations including headache, anosmia
altered consciousness, stroke, and post-infectious autoimmunity, are being increasingly recognized. Furthermore,
COVID-19 pandemic is concerning for patients with neuroimmunological disorders receiving immunotherapy, whether im-
munosuppression increase the risk of SARS-CoV-2 infection or worsen the severity of infection. Although national and inter-
national society developed several guidelines and statements, there is no consensus on the neurological immunotherapy. In
this review, we attempt to summarize the international recommendations or published reports currently available, and pro-

vide management approaches in the COVID-19 era
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1. I2LH}0|2{A-19 (coronavirus disease—19,
COVID-19)

20199 &, S 3ol A A1EE 2 HE A0 vk
AYSEIEE o] S0l AIA AFHE BAE B4 Ao 2R
R L L P DIEE E S
2 (SARS-CoV-2)Z g5}t SARS-CoV-2+= HlEtZ &
Utolziaz, wRolA felet Al AF BRUHlolE A
(SARS-like coronavirus)®} 88%2] S-AZ Ar=AL 7=
Ao = st SARS-CoV-29] o3t AYPF= F=HH}
o]|H A YZ-19(coronavirus disease-19, COVID-19)&
gstelon, = ddsHo R W, 713, 258% CT
o A9 HF 470] 13 COVID-199] g 74 Fof W

Suk-Won Ahn, MD, PhD
Department of Neurology, Chung-Ang University Hospital,
Seoul, Republic of Korea
E-mail: icandr@cauac.kr

CHEMAMZTISES| 20204 NI39XT FAHSHEINE| - 2= -

A ZET} At E7IRIS] A o] F85HA AA =L St B
o AE7= F5.2UE FHEY, A LEE T Ao 0|2
71742 9] Bt 71202 144089 6 - 419)o] . FAte] o]
O B 0| wet Apgo] o] 24= 7|72 Zjol & ERIth. |
A S BIEE ofAlof, £, Fu| 5 AAlACIA #3335t
T glon, 20209 39 119 AIAEAZ]FolA “AlAH o
3 (pandemic)’S A5ttt & FAHo 4= COVID-19
Ao A AT = Sl 412543 9 COVID-19 &4
of Fo71 Zagt A4 A WY dIES goFsteint.

2. COVID-19 and Neuromuscular disorders

(1) 2845352 (GuillainBarré syndrome, GBS)

APAA = oA 7FE G| o W ot= A= Lzl
GBS2] 74-%- SARSU MERS} -2 oA o] {33 e =2 1H}
oA A= Ea1r}t & HE @i} 20194 WS SARS-CoV-2
Z, COVID-199} #21=l GBS o] ZQof|A] X B 1%|9]
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t}. 1,000-1,200% 7} COVID-19 A= 2735} o|ghg]o}
sueold 9ol GBS e Felg wReisich
COVID-19 J/do] A& yehd 5-109 ¥ GBS /o] Yt
Wt ol 5 410] FotAl AT f1oF0 2 A1 ATE 0] 36
A7ro| A 44 o] 4] AFA] afH](flaccid tetraparesis) 2 2
%Y, 30| QTS 57| A e WS J L2 At AAE Kk
2ol Az Qhetubl, AkAAelE Alzhelo] 1%, el A
o & A= et W 3-12Y Alojo]] AT A7) g 2] et
2 AALo| A 37 o] 24 GBS (2% Acute motor-sensory
axonal neuropathy[AMSANI], 1% acute motor axonal
neuropathy[AMAN]) O 2, 20| &4%29 GBSE E5E5|9
Lo, 22 QAT HAE SUT 257} oz ARl 9
o 5% B HelFR B uEAE Fof woker] 20]
Y 19 ol = SN S F7| ARE WS A= F
A 2 ol F-E H itk F7HE SE Halo4= COVID-19
O} gl Ze-uhel) ST 1 oloA] gro] BAYstod, v]2t
H2Hageusia)t F24A 5Hhyposmia)2t 22 A% Sl
FHIEE Zlo] Eolsitt. COVID-19 #¥ GBSE EH¥
(lobar pneumonia)o]yt 7HAH Z(interstitial pneumo-
nitis) 2 2 Q1% S FHF-7o] FREHE Agh APt A48
514 A8 BRItk Denguett Zika Hio|giA T HLS Gz
% GBS7} &3t ukd, COVID-19 #¥l GBSE AMSAN,
AMAN GBS/} E 3}, o Wi 44717 S04 A2} 2
2300, o} e BFE |5 BYet. COVID-19 4
A7t 2FA5H7F &£9] EHE7| wZo] SEAsH dRle s
GBSE A4 o= g7tst7|ol= o #f=°] Uct. Tk, H=
H A o] vlsf| Ajt ©5F7] 544 Hol= COVID-198H4t9]
73-%- GBSe} Z-& A58 ek9] Rt 7hs/d= arEfsfoF gk
T}, E3 COVID-19 47} SEAIS} - AR 9JORS Mol
A9 5% 48 A2 F U & e SR}
(Intensive care unit-acquired weakness) It ZHo] D Q
sfol, Qb 0 2 ZAAUF AR 29 GBSHT} AE F
Hh7]of 'y sh= el A

) JAAZFESZEF (necrotizing autoimmune
myositis, NAM)

3T 9310 A 2147 9] COVID-19 &Alo| A A1 4GsHe] =

& B4 Aol W2 Z7 (skeletal muscle) $/d0

ot A0 g FA =)= TAh= 28 10.7% Sitk. o] A=

& &S 58 (muscle pain)& S46HHA ot

AF5ld A (creatine phosphokinase, CK)7} 200 IU/L o)A
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51 A U B2 7 2ok A0 R Holu, &4
&4 AA| = vy &3] WAYshs 20 R S dnt. £9)
7] 37301 559 A7 BER1 Aol His) AL &4
o] WA ghgo] T EUTH19.3% vs 4.8%: P <0.001).
SARS-CoV-20] i3t 71524 48491 ACE27} 242 =
et of 2] A A O YHoH= A0 & UefA Qlof o] &
AE w72 T8oll 2 9 1A &/do] dojuh= 2o
75kl et YF SAtof A= CK7F =3 ol o = F7tst
AA 557 2= oERE Bhtel=t, o] COVID-19 &
W IARPPE G2 A(COVID-19 triggered NAM)o]&}
st SElEo] EaEHAT tirishs A &2 258 HS
2ot AAAR] A= ob fl= AEield, human im-
munodeficiency virus 5 T2 Hlo]H A0 93t HARR7L
A TS AT} v 7] Ho R ZEANS HY o7 S
7gskal Qlrt. COVID-19 §% IARPIAG IS SEE
2 COVID-19 o] ZA=HA Tk o] SlREE= AR
HUSHET, 3 ERolA = HAS=EdEWFAL
g 3HL Brh FF WS EUS XT3 U
A Fol9] anto] disfiA= o B2 50 EAE o=
AF7F d a5t
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=
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o
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(3) 52532 (Myasthenia gravis, MG)

APt 0 8 HAL 55LFEFY T8 54 A5 At 5
sholtt. weka S5LFE5 &A= COVID-19 4 AHA
of ogt F4 55 Hnt o e} Z525-9] 7] (myasthenic
crisis)7}-5RFE 4= Qlof F=2Jsfjof gt} COVID-192f A
ST ES5ol tiek Y SHE AT} QLo oA EA] oitt
51 9] QUBIRIE-L thAF O & 3 Lo A= 315 9] FIRS0]
COVID-199] 9]t & &5 o] TSI o L7250 of
SH= =851 &9kth Muscle-specific kinase &4 $4<Q1
R} 1S IRES e SR o] HAFEEU A5 &
Ao, 199 A= 2 FFAo|Y 2RSSt &

gloich. o2 S8 Ealof|AE COVID-19 it R
FESH7I7 I EEY A5 F SA1H AHEE Balst
t}. o] ZEolA wdAET I HYSEEH A5 &
A= ATkt A ottE|o] HAZF=2EUS §F A o Fol5)
o} 9¥=1| hydroxychloroquine®} azithromycin &7} #j
orglo] ¢Qlo g =A% 9it}. Hydroxychloroquined} azi-
thromycinZ @A COVID-199] A EA| & AF&-E] 11 QJot)
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85}c}. o]E st YA W&o French Rare Health Care for
Neuromuscular Diseases Network oA=& o]& A&
COVID-197} &4t S527-25 SRt A ARSSHA & A
= darskGiTt o]of 7]&o] E-8std A AA|A Y FF 52
2 A9 35 2res U AHE-olEanaETE BEol
£5] COVID-199]] Y1&/d0] &=t W=]o] MG expert pan-
elof| A A7 A& AASHAE. o]&2 722 COVID-19
RS A5 YIBHE 7 ER 7129 F52FES A

£ FAISHESE dalska glow, sHHE 4 9 iESol
wie} welol 1S A SR 4 SIoL S1ch. 59 ritux-
imabzt 22 Wl 12 2R ALEEol e ke, 2|2
of w72 BAje] Aol WA A slolof ol 2e71e] o)
= A o] 2ol Aok 7}, o] A AL FE RS et o
g 5|7 Brol L AAH 0 2 A= % W ARYo| 3l

% 9ie.

(4 T BSE52rP417d83 (Chronic inflammatory

demyelinating polyneuropathy, CIDP)

COVID-19 Zg 3} vh d&5E4=-2chdhA 4 Z(chronic
inflammatory demyelinating polyneuropathy, CIDP)<]
Algt 2 2HS] B /o]yt CIDPEEARE COVID-19 gl
o Fjofsitie 2AL ol 47kA) 1g vt gick. hit CIDPE
v 235}t thx A=A 4 ¥ (multifocal motor neuropathy,
MMN), Lewis-SumnerZ3(multifocal acquired de-
myelinating sensory and motor polyneuropathy,
MADSAM), BMAGHAE BHHHAL Subs}A] gre setet
Hi ¥ Z(paraproteinemia) AT A B S A7) 2 Q1 WA
AAEY HARHEATE o= B9 €71 dEd]
COVID-19 49 1= #rdsto] o5 Q31T & defof A
+= COVID-19 T3 A|712] CIDP 2| 20]| thsl] 7P 2 3
F Experts opinion 4 oJgre]o} Tz A7 A%} 2 8}3(SIN,
SINC, ASNP)9] 9]A& Q9F g2t t.

A g Z 2 E(intravenous immunoglobulin, 1VIg)
A= COVID-19 48 A= 7714 @t 18y
FAARE 99 BYS FEAY ol AL 7 7]
35 2 4 Ao g i) g A9 COVID-19 T 4=
< J2{sto] 275k, ii) [VIg A 55 REEA] A &sfjof 5l
R = S}, E9] AT 24 671 o) oH
Zo|0H g Al= AB7HE B3l T B A& o FE
2743t Vg A &5 A|&dfoF sk ol e Y
th= Qg FAHoIY 7HtSE 5 A FEi7F A st
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COVID-198t Hadsrst

o, 35 AYZ 2 EH(SCIg) 02 2] A ZASE TR
ALk SR S2ftelg HlEe ofe oS o in-
fusion center+ home infusion©] 755t A| o] SIHrR] ]
A ESHAY SClg AWo] £7Fs3t 497 gt webA] S+
Folut 715N 7t ARt Aol ofy et FA M AE &
2= o] gt 7HA] Higto] H 4= it

FE]FAH RE0o|E(corticosteroid)= ety o2 71 9]
e B b A FEIAH 20| = VS 89
A5}7ILt 4 ofs} ool g A 4o
. ZE|FAH 2ol HA FAM= home infusiono] ¥

kool mlo ook
v do

w1, 270] BT A9 WS gehE wAshEA
Z29e AN FUSIL A7 APIAYRO|E FO
ARARS 1T 4 9k

A E )& (plasma  exchange/plasmapheresis)
2 [VIge} u7EA] & COVID-19 4 188 S7HA171A) ¢
£ Ty Y J¥ol WHEA] BRgt X 7olA A 713
£ =Y+ 9leug 99]-o]9 2+ Hrir sttt 1Vige
URZRA 2 2 7 A& of Fof| 5] AP 7HE ot tiREe
SR 1IAA] mof| A Aol & B nekeS A5 | wiZol
S Al A o3l f19lo] =5 Aot} whEhA] el 7 QH A
ol A A= A& THAS E9= W 18T 5 Utk

WA AAA|(azathioprine,
methotrexate, tacrolimus, cyclosporine, cyclophosphamide)
L Qi oz 719 9EAS Rolne AR Az At
A Eal Hys| Ao At ofn] AR SQl A=
71E& ARE FASHAY B0l wet ARty shARt
CIDPolA T A|A| o] A 3tof| tjsfiAl= oF2] =7to] UL
Fagt IAZE 4 oB = o]t COVID-19 333 Al7],
53] 12 A 59} ¥&sh= At AR AET ARIA
S0 7t ik

SEAWS HAgFo] W P gl Bvke
(100mgwbch 4% 27h. E5t W9 Qeio] Bastog 79
71817t spobd 4 Girk. web A2 SEAE ARE A4S
7| Alolehdl 919-ol9] 7+ B/} Lashn SFwo] et A
22 AFSAL R2ES AT} BEAT $AA RS ok
o] A9 Bof 122 6719 oo el e
D 4 ek

AAAA| A 5ot HYZHA = P A= &
A3 =7 HRE A, AR A AR R, A HEET
7F 2=

CIDP Az &4} /i 84 W53 133, A9

mycophenolate mofetil,
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¥ COVID-19 s} 4% 5 5440 234 5802 2
Aefofof g,

(5) 95284 (Inflammatory myopathy)

B2 (dermatomyositis), THEZ A (polymyositis) %
HolAA LY (inclusion body myositis) 59 2
(primary myositis) $&}ojl 4] COVID-192.& QIgt 3§ 0|
AL F7Ist=Ao thgh A A A QI Eil= oF4] gt of
£ A A A7 AGAAAE Fol AL =S
Aol A 9] AL} vl HE = oA=L it BUAA
4 A= AiE o E 11gRl AP Wol Fo)7 RS
o, D1, opd 52 Ato]d W A 3Kinterstitial lung
disease) @ H4d-3-3Kpulmonary fibrosis)& S5t 732
7} %7] w0l COVID-19 Zrdo] BT 49 557 Z4
ol Ko} F5 o2 WA 4= glo] A=Al A} BEo] &
71 9@ Ag7t Fastth AAISEE] gHo]A]
(www.worldmusclesociety.org)o Al 29L& Z3FsH 417
T52% Ao A COVID-197} FHAE Utz Ql oA}
= J7140= AAlstaL ot

(6) TFEH3sE Multiple sclerosis, MS)

COVID-19 Hio] A 9] {82 HAAA A HA 24
X & A|(disease modifying treatments, DMTs)S AF8-5}17
U= PSS Aol Al 1] H AL Qlek $5 COVID-19
o 71odsh= HY 7142 FEe 7182 G A AR LA
A 7d¥ES(innate response)©] A= 11 o] 2 Q18] IFNQ] A}
At -8A4|9] 4155 WSk, vRo]2] Ao of 2 olE Tl
O] Abgo] Hsh= A 0 & oAt 1 A S e,
IRt SN 9 T AN O] B3}, 419 -9 ARDSE
Shiz At E71Q1 Z-F0] Uehdth. COVID-199]] thet A=
JE g AR 7|ofsh= W WAYE Fol Bre XA vt
37385 A 5A| ARl thet A 3]o] AQtE 1 it T FEe
DMTs= A2 68 (adaptive immune response)2 ¥4
oz A7 97 27 &3} ESF7]9] B Al ZE(memory B cel)E
H A0 5p7] w&o] fingolimod, alemtuzumab & A| 2|5t

H 1.0l DMTs7} A A GEH-8(innate immune response)
o H| X = JgFo] AL A o7 Holth = A 5kE Alo]
A DMTs] AJ2} 2|7} COVID-199] 4123t ofajof Tt
%9102 243 2= ¢, E3F DMTs7} SARS-CoV-20]
o3t A 9hE-Z whthsiA AgtstA] ¢7] whiZell S3kaA vt
S9] ol AFsHA| G2 Ao B stk AEA At
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H1rof| 9JshH COVID-190] A = Qetal SHe{ 2k inter-
feron beta, glatiramer, teriflunomide, dimethyl fuma-
rate= A& §-%] 715514, natalizumabd} fingolimod& &
o] A&3h, %% COVID-19 4 Alofl dA] FHS 1123}
L& 5la ot oHeE, COVID-19 Z A] anti-CD20 2| 2A4]
9} cladribine®= 9A] S92 183}, mitoxantroned}
alemtuzumab< S-S H 15121 Itk COVID-19 858 A
719 e ekEo) A E vEAY HEE R FHZ 2
5|8 thslk50] ofkE of7| g = Qlof, oF=9] AE} A
& 242 Ao Y, A 4= 9 COVID-19 18I
(a1, Bk, Mg ARke] SR R 55 S| aefote] 2%

ok gt

(7) NAIAZ+AHF23E (Neuromyelitis optica

spectrum disorder, NMOSD)

A A A AL EHFZASHNMOSD)S A A A A3} 211 34
Aot A FH S EFO 7 o= F5F AFA Y I A
Stolth. NMOSDof| thgt &3t A= H-2 glAIet, ofRlE 2
I Y(azathioprine), HEE A o|E(methotrexate), B|Z
H&=go|E 2H " (mycophenolate mofetil) W 2| EA|q
(rituximab)& H|Z3E thFst A A A7 AR E I it
Z|E COVID-199] AAAA Q1 F-gof| whet, E5] W A
A& B-&5t= TR AR Blo|#|A T vtE| 2ot 7
of & #oF & & Yo =& COVID-19 7] 9182 B7tst
11 NMOSD gHapof| gt= 783t 2| & AgS Eot= A
o] F8s}ct.

S0l A 3E Atol 4= F 3,060 2] NMOSD g+
A} 2,1297g°] DMTE Fof ®al glelen, 11 5 2759
NMOSD &7} COVID 19 #g 0 & XetE| i} o] 279
A= RA 8o FAE Hd Y EYEES AHESIA
o, 5 F HPolA I EEUTE AAE2 DMTO] #A
glo] NMOSD gzt COVID-19 7 f13lo] F7}skA]
A=ty 2E A3t

A Z7kA] NMOSD g&}o| 4] COVID-19 7+ 9] 9j3lo] &
7FskAY COVID-197F NMOSD &4} oFgl= Sdbsirt= o
ggl Z7& Qitt. COVID-199] s gato A FEFA
B 20]E9] ARE-2 =7t9] of X7} Qlom, WY AAAH Y F
o] 79l S &Y & Ut FAE 3
COVID-19 4 &AF9] A4, HAAAAE ditdlew
T

CHEHAIZISS| 2020 % MIBOXt FASHEMNS] - ZOl= -



o

COVID-192 MAZSES

HAAA7E H 16ch 6}
COVID-199 2J3t Azt
o 2|7 A¥S 7H‘§9}0H
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4. 2

AR S =2 ok H AR A
272 3ol COVID-19 g3 ok 4= 9
3 A7A S AdE A 3&1
a2 sford Aol disf s
A ol met A8 @3494 Ag/goll HHE 2
Eo] A&Hor HHHI Q= T, AToNA 9 Zhdsh

RO ECHEELT
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