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Article Type ~ ABSTRACT

Research Paper Background and Objective: Although the COVID-19 pandemic has currently subsided, there is a concern
that it may once again threaten human societies. Among those at higher risk are patients with multiple
sclerosis (MS) due to medication use and their immune status. The present study aims to evaluate the rate
of COVID-19 infection, hospitalization, and mortality in patients with multiple sclerosis.

Methods: In this cohort study, 288 MS patients who visited Besat Hospital in Hamedan during the years
2020 and 2021 were included through convenience sampling. Demographic characteristics, medication
use, COVID-19 infection, hospitalization, duration of hospitalization, mortality, and disability severity
based on the Expanded Disability Status Scale (EDSS) were collected from medical records or interviews.
Findings: Of 288 participants, 132 (45.8%) had contracted COVID-19 at least once. The hospitalization

Received: rate due to COVID-19 was 2.4%, which was not higher than the general population. Seven patients died

due to COVID-19. The use of rituximab and ocrelizumab was associated with a higher hospitalization rate.
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. Patients with higher EDSS scores had a higher incidence of COVID-19 (p<0.001).
Revised: Conclusion: The findings of this study indicate that the incidence of COVID-19 is higher in MS patients;
Nov 251" 2024 however, the risk of hospitalization did not significantly increase. Patients on anti-CD20 medications were
Accepted: more likely to require hospitalization.
Feb 2n 2025 Keywords: COVID-19, Multiple Sclerosis, Risk Factors, Mortality, Hospitalization.

Cite this article: Kimiaei Asadi K, Ghiasian M, Daneshyar S, Moradi A. Impact of COVID-19 on Hospitalization and Mortality
Rate in Multiple Sclerosis Patients. Journal of Babol University of Medical Sciences. 2026; 28: e3.

@ Copyright © 2026 Babol University of Medical Sciences. Published by Babol University of Medical Sciences. This work is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://orcid.org/0000-0002-9632-8558
https://orcid.org/0000-0002-6545-5909
https://orcid.org/0000-0002-7553-3843
https://orcid.org/0000-0003-4994-0936

Journal of

w.
Babol University of Medical Sciences J‘u" {,("’ # s ¥

o-ISSN: 2951-7170  p-ISSN: 1561-4107

o 39 S Joid 90 49 Uiao (31 slowt 3009 30 9 5yt of a0 39 1— 3995 il

7 Y(MD) ,Luisls s < “T(MD) ik dg2amm o Y(MD) (gl SlouS ULS
"(MD) 310 (wle

Olpl lten (laon (S5, pole olKuiily ( (S5 0aSiiily
Ol)ﬂ ‘O‘M ‘O‘M S pole oKl c‘_;g-\:J)J 0uSWsly «5599)9 09,5 .Y
Oyl clhed (lhon (S pole olSiily (S 08l ¢ sloinl (S5, 09,5 Y

ey o £
up] 2 oS JJLAJ .—\J.—\.@( I) dl.m)] é“"? b)l.gg.) 39).s° UT o Lol ] 03943 uM59)5 ).\ol> Jl> » \ﬂ-.ba; gc.bb 4>)§ :‘-é& 9 43.!‘.00 ‘;aw.ﬁsf Jlo

035 gytegy i s b Cel (S el Candg g lag)ls Bras S5 4 (MS) uajglSid Jedse (silon e oilos: oo
e mglSnl Jedge allive (lilo 53 50095 po 5 6yt VAmigeS L cishe (e ()l adlllae (pl 5l Ban

U9y @V e 9 WA el Jlos 50 s cimy i ylow 4 008 dxslye MS 4 W Jlow YAA & yg6S" adlllas () ) :lhu;}s)e 3’9.0
£ s ol Job ¢ yliwylans )3 b (6t VA= 958  Wnl ¢ Byas (59,1 (81,5 500 liasuiie .0l QL] Ly yiwd jd (635 diges
ool b ollew (i3 odigp ;) eolizwl L EXpanded Disability Status Scale (EDSS) olie b Slgb cons ¢ g5 e
)5 oyt 5 Sglaer Al

oyl ylows 5D (6t (il 35390 00 Uine VA—995  Jb S JBlas (ZFO/A) 15 WYY andllae ;> oaiiS” 8 1 3,8 YAA I slvaidl

oS gy B e 133905 g8 VAmygeS & Lol 51 slany Vg8 (o0l Cupmar Sl ik liee ol & 25 ZV/Y g5 4y Wil e edl,»
&yt V=96 & Ul wizsly (£ 5UL (EDSS) 3528 il cng yoluio 45 lylags vl b)) 6y 5UL 23 b camgd ST 6 VE¥/UIA
(P<e/+ Y)Y iy iz lo!

P A St s o ol b Al e ity MS e lhlen )9 V302958 5950 ol3ee 31 Gl il aalllan (gl 25 S Aol VE-Y/4/0
28 My (b Gyt 4 Sl (i Jlanl L 2008 oo Bpae CD20 s (slag)ls o o bl (6 pSaiy S8l o] fo

LY YA NFD . Ll S5

il gr Olken (S 0 ke o303 VFA VYV OYAWA o)l & Jlidios b 5 (S5 42y (6 gl (bl JLacST LS 40 0L 51 2wt i oy A
QQ\T&JMJSAZASLEAJ}M%

masoud_ghiasian@yahoo.com : L1, CAVYTEO Y sl (g5 s, 09 S ¢ (S oSl e (Si 3 oo oKl ¢l 1 ysT


https://orcid.org/0000-0002-6545-5909
https://orcid.org/0000-0002-9632-8558
https://orcid.org/0000-0002-7553-3843
https://orcid.org/0000-0003-4994-0936

Impact of COVID-19 on Hospitalization and Mortality Rate in Multiple Sclerosis .../ K. Kimiaei Asadi, et al Y

doddo

MS 555 5 g0 (V) ool oz il o 5 Silogyi put 008 leil 6 5low o sl (MUltiple Sclerosis= MS) . jg 5l Judse
sl 008 o (slang)ls 3l exlisl Jols MS oy (V) ol s lish lisman )] (slaine e a8” Jbs 5wl ioldl Jls 3 Sles gdaw
i 3,Shoe U] 5 56 WSlle Sgups jebate 4 elle slaloy LS 13 MS & e (Disease Modifying Therapies= DMTS)
(E3D) a5l oo lncigis 4y Ul s L2ul3al ol da gl stosl b Laye (sl 31,55 51 S5 clodgy 5o (s5lowt d55

ol a3 5 g 5L & Slllas 5,5 plisl Lol Sy olsis 4 1y VA-syge (WHO) catlagy las olojlo ¥+¥+ Jlo oslo
S 6 ot e ASL iz jlas 0038l 355 (0355 4 b DMT 5wl o5 s MIS aillice Loy 5> Vay565 51 o3 yoncS po e 45 A3 o
2095 y0 lime 33 (630 atew 23,5 os bl ys DMT asGiljlows o8 s ol L(5) ditads 413,65 10 (6 st Canad] 1 (laion (lows b g olyonr
25le) Sy plate Slodd a4y oyt diojls MS & Wi il 5 (o)l opmizmon a3b lag)ly o) (alablone 1 5 30 Wl oo 2> il
2 Sloys Sloss &l y3 00 dlow) Glpss doeis ) Sl (Kee Slesd (pl g it (ol Sl poidginr o B0y (Sl 2l i 5
(V) 285 )58 8 cos AA-3568 asily o

O A alpl 8 a0 1y el plizmen (ke ol Slaglib o 29,000 o o bl Casl 03,8 (1558 ol Sl )3 V4m558 el 4251
Sy «ogie e 1 VA-g98 15U oy p yensS addllae opl aloul I s sl mes (sbaog,S plu 5| yid Cosl Ses MIS & Ui o131
3lie MS & Ue il 09550 9

W g, g 3130

38 YM g9y » IRRUMSHA.REC.1401.797 55 L (laca (Sép pole olKuisly GUS] diaS’ )3 cogual jI s ygngS aslllas ]
b as,S 3S AT cyls, adlhe 3 (EuS €8y 5l bl (o) Cin biwlow 3 ATV el Jlo (b MS Lasuis b ol
a Wl cunsg jl glbl Jlw YA U oy MS ¢l sy gyl> cdlys A) YOV Wby o gbynlS ulsl MS o Wl Cygeo > 3l 3l
SeinlS & 3000 e 6y S 9 WIS daliduy ()5 & Culd) &5 (G)g0 53 9 Wb adllae 3y dsliduy (3)5 3 (2Ll 5 VA= geS
L0 5 26 dalllas 51 sl

(S5 500 (gl prite Jolis Cond S (2l 20,5 a5 0 485 Cand S )3 505 (gl SlsS 039 9 dlas plrdl (o L 350 slaosls
Job gyl 3 A8 (6t N=dageS STy 8L > AA=geS (Slow pille VAmygeS 4 Ll ((Brae o)l «silow E9 il e Jobo
b3, Expanded Disability Status Scale (EDSS) ulie (wlol » Slgib as 59 14=2565 4 Ul > 4 yuegSpo g (6 ytn oo
S (o M Rl 3538 Sl g Glem b A8 (o Iy (il 0 pes oy o Sl (STy) Vo 00 (i 9 ) 0yed (i teS (i (il )3 A
ool 32180565 (o)lew o b Wb b Wille ozl o Polymerase Chain Reaction (PCR) g, 4 o )les 1 V22565 4 Ual
gl &S bewlle Jhlaw olais 4 ey a4 Jleo U s (gylew g bawgio U cadd (g)lon b oljlow b pbsl Sles cubligy oylojls Joallygiws
Q) Bub ganarb )8 cdlyd ST coles a8 Slilaw 5 8l ol oS

(V+) oK g SANTAIAN adllas zols olul p (£Y0) VA—1965 e 4 MS & Uie ol )loan (6w gons 4 do g5 b adllan pl )3 diges pox>
Siole s 5 odls Judow (gl adllas oyl )3 bs dwlme 45 Yoo ply G-POWET (gjlol l38le 5 51 odlil b odliusl b +/+0 (glas g /-0 WL
Sy 3o g Cund g (o layiie sl slae Blysdl 5 WSk Glo b oy bl ookl b aodls Ciuog 03,5 odlitwl Y5 asews SPSS
09,5 99 ot 505 Syt (i Sl g pid 355 (g3l b 95 5 (g3l 1 TS b (ST (sl it bl duglio gl b plol S (olo ke
P<e/+0 50 edlazol A0 ylisedol alold b il s 5118-0 995" 4 Wil g dalllas (808 b st oy bLS )| sy p (gl o oalizol gy O}aﬂ 5!

Wb 48,8 las )y l> e

Journal of Babol University of Medical Sciences, 2026; 28: e3



¥ OSan g gl SlasS BLS /1Sl g 4 Wino oy yrag S yo 5 6y ol3wo o VAy965 ,ab

L aal

YA ggomm0 5> 158 Gl adlllas | ity (6o (sl dnlye pae s @ oS S 15 VY daodls (oy9] gon Jobo 40 0aiS e85 3,3 Y
Cgae g Comn> (o (81 e bLS)) w539 340 (YY) J&5 Y g o5 (AVA) 15 YYD (o Bsimd Guwly o 51.063,8 ciblgo dolidus yy JuoST 9 <8 0 by 45
Eolsine byl gy 9 Lid il g cabs T o s 45 3l (gl 6l o (£Y+) 55 OA (B0 8 5 o j1ais saalin YAy gs8
U S g lom 2z & Ul (g 5l gine BL)I (b ol bl sy (slainj sacsilon £95 9 Slinj (solowr 9 VA998 Cogie (o
A8 (S g8 —oxiiS3ge MS dllas 3y90 Cumes flo j3 Cuigid (SAs ply 485 YY) (pyels (D=/-Y) 2b oamlie VA-lgs8 Cigic
¢ (Relapsing-Remitting Multiple Sclerosis= RRMS)

I0ge3) 33355 od cdlyd 9l loyd gt 5 A &S Js 13 2559 DMTS sl )5 i slag,lo b loyd cos a5 YA ¢ 5uiiS <8 1 o )
(AYRUE L 485 0Y) 34 95 o ols o gy codliiunl 3y50 la DMT ls 510

VA—65 coghe 4y 48 (o303l o 3V Jada) B0 MIS wllie oljle j3 Va=dg68" a Uil Jlas il33l 40 e (Spuae (slng,ls 5l a8 gum
iy Jlanl (g )o sine yobo 4y 1338 o 8L angid ST g o gy 4 Shlogs 50 (6t liasylogs > BT (ZA/Y) )5 VA cings o Uz
(Y Jodo) aisls VA=wy08” &y Wl 5150 i ylaws )0 (6 s gl

MS s g la

140
120
100
80
60
40
20

v
&
T

o33 05! o) s Who o lows 53 (3 e Sl 15 (Slglyd ) foges

MS o> £55 cums 1 (g 39 ISu] Juidgo (3l jlowt 53 YA-y965 @ WG Jlgl8.Y Joua
V-5 @ Wl

Whas  owbas  wldcuws  p-value  (n=Yo0€) i  (N=VYe) 9,03
(wo,d)dlans (wwo,d)dluss
\yY AN -los A YY(\A/Y) V) 098]
vIvY AR <IAY -V V(IVY) V()+) il yol 58
¥/va -I¥D VYA AVY B(a/Y) V- (51Y) ylogd e (63
Y/ Y JIAY -IVA \-(5/0) $(0/5) saliglh ¢
YIFE AV V¥ YA b+ (¥5/¥) SYIEYY)  caogjdST o caom s,
YIY- vy AV -Jo¥ (/) a1V gl
¥/-¥ -I£Y VY -5 W(Y) Y- (YY) SgedgSid
Ve V¥ -\ - Fa\TAD) s

Journal of Babol University of Medical Sciences, 2026; 28: e3



Impact of COVID-19 on Hospitalization and Mortality Rate in Multiple Sclerosis .../ K. Kimiaei Asadi, et al o

MS ol lowt 53 Y3-2905 & Ul e @y 3l slows 43 (6 piun (Sgly3 Y Joi

e

p-value  swiauis (g 38 B0l (6 yiaws 3481 9,0
ofe \§ s 098]
oflo o) y. bl ol U
AN \ ) Shhlog Jite (63
of e A \ Seabigld (g 5
'/"\ 8% Yy W9)J)§|5m59u)
of e e a o cangjlsl
e \§ \ D90 §Sd
./..\ b . )?,L“’

B39y oais Wine VA=3955 4 35,0 (AFO/A) L5 WY o5 Jbo 3 60l e VA-ae8 & ,b S Bl (Baus'es s 51 (Lo¥/Y) ,a Vof

oiag EDSS 0505 5120958 4 Ut eyl sine bl S5 05 s1alitie Va=1y968  Unl g MIS leys 5 oslitl 3,90 slagls oo (o)) o

<8 b o LY Jga) 4 oamline (0=+/+-A) MS & Ll o oo ¢ (P=/+ YY) [zt o)loj > EDSS o505 (p=+/-¥0) 124-1y555 4 Ll 51
(Y Jlge3) B39 03,5 dly)d VA=968" adde STy BT 51,8 A (485 VOF) Lags okd line VA998 & oS SEULS

V4-29995 & Uio pué 9 Uie MS 1,low EDSS (5Kke .Y Jgir
V-9 Cghe Wl pae 18-9955 Cighe 4 !

p-value EDSS
MeanzSD MeanxSD
JfYY AES VI Y Z=aVLL oasds gloj 5
ooy SJ¥YEJOA V/AALY/YY VA58 4 Wl 51 e
Va0 VOAEN VS YAVES 7A%Y ab

PR al;

37(12.9%)

40l pas
VA-gsS
22(59.1%)

15(40.9%)

VA-ugsS 4 S

110(43.9%)

251(87.1%)

V4- Sl
VA sgsS Qgs5 4D

141(56.1%)

OgwlanSTy aoluw o 39 YA-2995 4 WSl pas g Wil J1g1,8.Y 43400

Journal of Babol University of Medical Sciences, 2026; 28: e3



s O g sl (SleouS UL o 59 Sl Jusidgo & Wioo Loy yuo9iS o 9 (6 s im0 V498 55B

sob 4 139y 03,5 JolS 1y gmwlinSTly 48 (3,81 13 VA-995 Cighe Slolyd LXdg 03,8 JeeSS Ty VA=Lg9S amlimnSTly (ZAV/Y) ,i5 YOI
Coghe &S (oolydl o 5l u Wie VA= 965  (puSTy 5l 593 SO JBlas @l 51 e (AVY) 58 VYV (hhlew oo 50,5 g LialS a6
@ Lie o SEASTES 8 il ()0 gime ol Cupmin J1a3 ) (s Gl NAD (gt il 53 (AT 10) 85 0% i3y 425 1) VA-y98
=+ 170) 553 gl loyn ) iy 05 s s 1 2l (65U (i VoS i

olo ¥ aS EDSS jlial o Jlo ol b i oamlise 15395 03901 45 SLuS g 23590 0 03g)1 VA—998"  aS” (031,31 0 EDSS )3 (6)ls sine cglis
(¥ Jg22) 392 UL (a2 5 BB sl a0l VA-agsS cogie Sl

VIVAESIVY  Jlis > Jlo Ve/Y-E5/5Y) Sabe Ui VA-dge8 4y il MS 5 0lb cae &8 Shle ob ol @b
158 Y alawlie g Jlo WHEAY MS Laseis cse Job pSbe d-2565 5 4y b ylow 53 00 6yt ohlow e 3 (D=7 A ¢ lo
ol )15 sixe b)) Vamygs5 STy il s 5 S yo e wbidgs 0,8 bl 1) VA tygsS STy 15 F oo ol 1 i g (LV/E) Basss’ S,
25 F g 98 ynlyE ¥ ogedsSind 41 o i can oyl sl SPMS & 5 s RRMS (s s cgd (ke 51,85 0 .(P=+/-FA) 13
oSty 035 oy oot 751 il i ] Syp Spn gl plon (63 b (sl 5 45 iz y2 358 e 3 anpuS 52,
Uze MS w4 (55Ul o (sl g (Jlo TVl )3 JLo YY) a2l (6208 (oo MIS (gl Gt oo 10 58 i () (solad 2008 o 285
(JWe A ply o Jlo YY) wog

S5 Aol g SOy

g (oole Cumar ;3 VA=0905 & Wil l5me 51 UL 5 ol 090 ZOF/Y 0l (wyp hlow 53 YA=0958 £9u &S 3 L5 pols adlllas (slaaidly
asdllas 3y90 Comen 435 YASF lio ;5 1) VA-y96S  Ul 51 (63 )90 gud oo g FAN L0ls 3151, Sglise ol (LB llllas &8 s> ya (V) 5)Y)
a0 Ul s ity MS @ lie ol)low 48 a2 5 31 9155 ot MIS allise 31,31 1y ol 15 a8 Wl )5 adllas (V) 505 5138 555
Doy ol jlon 50 ¢ (6 i (gl (g il MS 4 Oblie &S Lin 12 g (oole Curer dliie OL’T 2 Cannd b Cade Lol Waly VA=0y468
{VF) 355 fscgine s lal 5 51 Gl ol Ll sl soageS o i3 (S I3l 5 ofvg (slaccdlye e

)by wle (g3aaie olyen Slacg)lon g 3y0 iz b oy 1 Jeld &5 203)5° S5V 958 4 Wl el 1) (oot jlas Jolge iy Cllllae
ST i e VA=sgS cisie 4 oS olul 1 MS & plllzie (g9 3 65500z adllle ol )3 (105V5) 39 (B (slacsslons 5 508 ol 9%
s Montini 4 ,Kea ¢ Sahraian .(V+) x3e MS (¢jlew adgl Jolye )3 g azsh RRMS Cigid ings (555 aw am bawlgl )3 9 o5 olylow
(Ve 5IV) 03,5 0)lsl polie gl 4y 395 clillas 55 55 o)) Kan

CD20 s Slaloyd &5 b 50 595 olypen VA-0y505 s Ul bl (ials Jlos b bl yol pilUS o L 9,8 5] B pums 2 i dalllas oyl ol
5 Parrotta .o ,$5 (55 b (syim 9 (Bpae so)b £ oo |y b5y gun (V+) o), Kan 5 SANTAIAN 39 ol jor cigac aidly yil58 s b
5 SIMPSON-Yap «¢,%s adlas ;5 .(10) 15,8 pllel CD20 s slagyls loys co hylow glo j3 1y (AYFF) 1) 6yt sUb goud oy
a8l ) ylow cnag ;UL g Sljlogd Jito (63 b duwlio p3 a5 39y ol 51 S U] (6 pSamis 55,8 (6 yslxen 598 YA 511, olaodls (VA) o)y Ken
babaly 2 1) ol 595Ul cung il STi2dls (SlSe e 9 032 slacudlie (A0 )3 (s 00 (6t (slp slaBl (131 sl oS g0
OUT 20395 elyo yragS po il (ldl s b cogid ST 45 g oS sy & 3l (L5 (Sl 4505 & g 059 (slacudlye &5l g (0B (st
Dy peols 1515 We VA—2568 ad b a0 a8 (0331 )3 yndin Jlgil g MS oigpig coigid UL o oS wiiBl ) Cpuimon

adllas gl b5 51,38 anllas 5y90 (b (g i Sy s DMT il s oo bl i 1 V-85 asllipe 5,8 YAY Wigus 5028 55 aslllas 5
=5 gl (10) 33 olyen s DMT o b duliio )3 (05 6y 6l Y/AB Sy b MIS ailline oy ) oS 53 1 oolisl S sl s
Eage oyl iy Lol 1) coghe 4 Ul as w15 o cprizmen Lol o 4l MS wllie ol )low sy @glite isu il slooges L s DMT
4 oblie 0 VA-wseS i py8 & Wl Jlas glaygiS1h il s Sldllas plos] 4 i g Causl 039 VA=0955 (6puSdod (b 40 sdes SIS S
Dgdie i Cydgize Sy ol Ll wldS Qo duglie ye plyis @ ) pogast spb wllles | Sy & s e us MS

Journal of Babol University of Medical Sciences, 2026; 28: e3



Impact of COVID-19 on Hospitalization and Mortality Rate in Multiple Sclerosis .../ K. Kimiaei Asadi, et al Y

SARS- 1y 15 ol Sojedsigel gusly L dlaly )3 Logeas 4 glite il (slaogeds bol cblalin Incigie 4 Wl Jlas a3 51 log s ] oS i o
4 oy a5l lag)ls (S5lsm 1o 23290 Sl & )1 2929 (ISl (l cungid ST g oS5y 4 bgre @l ()5 S o b s COV-2
COA) S a1y ons 8D Slalae e LS pae sl (S bagyls ol dtan i, olis b g CD20 (ol yisg

3l o syt EDSS (654 o Uie VA=3965 20 aS” (631,31 Lol (023,55 oy EDSS § Va-1y965 4 Ul ylie (5 dime b3l Lo 48 ai> y
Slllas (3 aS o j0 (V) 00,50 553805965 4 Wil 5 Slgl dnjd oo 1y (Lol cid S swyp 1y joSde alasly a8 (gouaie cilalllas iy Wl
wlo g Gl s 50 9 100995 4l loe Jlainl b3, 3gag (VW) oo g MONTINT (V) YY) Wlo3,8" 0,Ls) i 95 oo bl d93g 4 3
Slob b (glow LA 59y 5 650 gud VA-dgsS @ Wl &S w8 S azes oyl Liuomiaw Cogae 4 Wl 5 Ly danlo YASYY o5k S 50 1) laely
5SS g A ol (655 po omas pimw ylsmiied (sla ¢ )low 4 Wi 3131 )3 VA= 995" a Ll claaly a8 ol adlae y3 )l o 51 sl
55135 S5 ISAS 8,5 51 5V b el cul 5 (YF) 23,55 55 VAt & W 1y 55 cshiens ot (8 5 ol
2 3ls Sy dlp )5S S g 4 MS @y Ll cizmon Bl 3529 Spo g (ogmsliansTs b lag] (e 5/ ol (i)l esybel
siz2ls )18 0529 slacudlyo iz g s los ) (10 syt (sl gyt S 5 i Ui VAmygs8 4 a8 MS ailizie ooy Wkl )5 (sladllas
G e aagnS 5is) 3 11250 RRMS (s bo adlllas ;5 003 &g olilons 5551 &8 bl 51 (VE) bl oole Coman b 3ol ypogS o ¢ Lol
dS a5 53 Gollaal (slately g VA=568 ©rd (slp (gybas (sloygiS lgic 40 ) CD20 ws clagls Bpno ¢ MS Cuigid (g o 53,8 o

S Ol ol )3 a5yt s Jlo ol b bl oo ity MS aillzee ohless 19 V=295 5o oliwe ol Lt 3l adlllas (slasily
23,8 Wy 5 6yt 4 35 gyt Jleinl b 13d S o Bpne CD20 s clag,ls a5 il jlows .ol
ool 23185 Bl (gl Al Sl oSzt adlllas oyl 1@dl0 3LAT

JLSHPRERTY

&, Kon LYy wl pldl > &S gnien ) Ol)LA.:J. 9 Olm us“")’ pale olKisls &y9obd g Olddss Cigle (sgine g (o0l sbacules 5l alwgis

D)5 oo (0,8 inyS

Journal of Babol University of Medical Sciences, 2026; 28: e3



A WS g sl SeosS BLS /g 15l Jedgo & Wi (lylons yemgeS po 9 6yt im0 VA= 995 y5b

References

1.Dobson R, Giovannoni G. Multiple sclerosis - a review. Eur J Neurol. 2019;26(1):27-40.

2.Koch-Henriksen N, Magyari M. Apparent changes in the epidemiology and severity of multiple sclerosis. Nat Rev
Neurol. 2021;17(11):676-88.

3.McGinley MP, Goldschmidt CH, Rae-Grant AD. Diagnosis and Treatment of Multiple Sclerosis: A Review. JAMA.
2021;325(8):765-79.

4.Moiola L, Barcella V, Benatti S, Capobianco M, Capra R, Cinque P, et al. The risk of infection in patients with
multiple sclerosis treated with disease-modifying therapies: A Delphi consensus statement. Mult Scler.
2021;27(3):331-46.

5.Zheng C, Kar I, Chen CK, Sau C, Woodson S, Serra A, et al. Multiple Sclerosis Disease-Modifying Therapy and the
COVID-19 Pandemic: Implications on the Risk of Infection and Future Vaccination. CNS Drugs. 2020;34(9):879-96.
6.Barzegar M, Mirmosayyeb O, Gajarzadeh M, Afshari-Safavi A, Nehzat N, Vaheb S, et al. COVID-19 Among
Patients With Multiple Sclerosis: A Systematic Review. Neurol Neuroimmunol Neuroinflamm. 2021;8(4):e1001.
7.Mares J, Hartung HP. Multiple sclerosis and COVID-19. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub.
2020;164(3):217-25.

8.Thompson AJ, Banwell BL, Barkhof F, Carroll WM, Coetzee T, Comi G, et al. Diagnosis of multiple sclerosis: 2017
revisions of the McDonald criteria. Lancet Neurol. 2018;17(2):162-73.

9.Verity R, Okell LC, Dorigatti 1, Winskill P, Whittaker C, Imai N, et al. Estimates of the severity of coronavirus
disease 2019: a model-based analysis. Lancet Infect Dis. 2020;20(6):669-77.

10.Sahraian MA, Azimi A, Navardi S, Ala S, Naser Moghadasi A. Evaluation of the rate of COVID-19 infection,
hospitalization and death among Iranian patients with multiple sclerosis. Mult Scler Relat Disord. 2020;46:102472.
11.Wang L, Wang Y, Ye D, Liu Q. Review of the 2019 novel coronavirus (SARS-CoV-2) based on current evidence.
Int J Antimicrob Agents. 2020;55(6):105948.

12.Khalagi K, Gharibzadeh S, Khalili D, Mansournia MA, Mirab Samiee S, Aghamohamadi S, et al. Prevalence of
COVID-19 in Iran: results of the first survey of the Iranian COVID-19 Serological Surveillance programme. Clin
Microbiol Infect. 2021;27(11):1666-71.

13.Fan M, Qiu W, Bu B, Xu 'Y, Yang H, Huang D, et al. Risk of COVID-19 infection in MS and neuromyelitis optica
spectrum disorders. Neurol Neuroimmunol Neuroinflamm. 2020;7(5):e787.

14.Gnavi R, Eboli I, Alboini PE, D'Alfonso S, Picariello R, Costa G, et al. COVID-19 and Health Outcomes in People
with Multiple Sclerosis: A Population-Based Study in Italy. Life (Basel). 2023;13(5):1089.

15.Parrotta E, Kister I, Charvet L, Sammarco C, Saha V, Charlson RE, et al. COVID-19 outcomes in MS:
Observational study of early experience from NYU Multiple Sclerosis Comprehensive Care Center. Neurol
Neuroimmunol Neuroinflamm. 2020;7(5):e835.

16.Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson KW, et al. Presenting Characteristics,
Comorbidities, and Outcomes Among 5700 Patients Hospitalized With COVID-19 in the New York City Area. JAMA.
2020;323(20):2052-9.

17.Montini F, Nozzolillo A, Rancoita PMV, Zanetta C, Moiola L, Cugnata F, et al. Modifiable risk factors of COVID-
19 in patients with multiple sclerosis: a single-centre case-control study. J Neurol. 2023;270(4):1835-42.

Journal of Babol University of Medical Sciences, 2026; 28: e3



Impact of COVID-19 on Hospitalization and Mortality Rate in Multiple Sclerosis .../ K. Kimiaei Asadi, et al a

18.Simpson-Yap S, De Brouwer E, Kalincik T, Rijke N, Hillert JA, Walton C, et al. Associations of Disease-Modifying
Therapies With COVID-19 Severity in Multiple Sclerosis. Neurology. 2021;97(19):e1870-85.

19.Spelman T, Forsberg L, McKay K, Glaser A, Hillert J. Increased rate of hospitalisation for COVID-19 among
rituximab-treated multiple sclerosis patients: A study of the Swedish multiple sclerosis registry. Mult Scler.
2022;28(7):1051-9.

20.Klineova S, Harel A, Straus Farber R, DeAngelis T, Zhang Y, Hentz R, et al. Outcomes of COVID-19 infection in
multiple sclerosis and related conditions: One-year pandemic experience of the multicenter New York COVID-19
Neuroimmunology Consortium (NYCNIC). Mult Scler Relat Disord. 2021;55:103153.

21.Bsteh G, Assar H, Gradl C, Heschl B, Hiller MS, Krajnc N, et al. Long-term outcome after COVID-19 infection in
multiple sclerosis: a nation-wide multicenter matched-control study. Eur J Neurol. 2022;00:1-11.

22.Ghadiri F, Sahraian MA, Shaygannejad V, Ashtari F, Ghalyanchi Langroodi H, Baghbanian SM, et al.
Characteristics of COVID-19 in patients with multiple sclerosis. Mult Scler Relat Disord. 2022;57:103437.
23.Dhamija K, Bhatia R, Srivastava MVP, Singh G, Bali P, Rani A. Outcomes of COVID-19 disease and its effect on
disability in patients with multiple sclerosis and other allied demyelinating disorders. Clin Neurol Neurosurg.
2024;237:108160.

Journal of Babol University of Medical Sciences, 2026; 28: e3


http://www.tcpdf.org

