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Association between COVID-19 Infection and Thrombotic Stroke: A Systematic Review
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ABSTRACT

Introduction: Coronavirus disease (COVID-2019) is a global epidemic and emergency that
has caused significant changes in health care systems. The previous studies have reported an
increased risk of thromboembolic events, including stroke, in patients with COVID-19. This
systematic review was performed to describe the frequency, clinical features, and cognitive
function of patients with thrombotic stroke and COVID-19 infection. Materials and Methods:
The articles were searched based on the search strategy considered in the main databases of :
Google Scholar, PubMed, and Science Direct for the relevant manuscripts in the period from i
November 2019 to July 2021. The selected articles were considered based on criteria such
as patient’s age, time of onset of stroke, previous disease history, symptoms, inflammatory |
markers, drugs used, and final fate of patients. Results: Out of 1672 articles obtained from
the initial search, 26 articles had inclusion criteria and were therefore included in the final
analysis. The results of the study showed that the frequency of stroke and mortality in older i
people with COVID-19 infection is higher than in other ages. However, when systemic
gymptoms are severe, young people are prone to neurological complications. The Previous i
history of underlying diseases increased the severity and frequency of the disease. The onset
of stroke varied from 2 hours to 4 weeks after the first symptoms of COVID-19. Furthermore,
the symptoms of the disease appear in patients in more or less various forms, which are
Jomewhat improved by the use of SARS- COV-2 suppressive drugs, prophylactic and anti-
clotting drugs. Finally, the increased risk of ischemic stroke is probably multifactorial and
is reflected by activation of coagulation and inflammatory pathways, increased levels of D- i
dimer, C- reactive protein, thrombin, fibrin, red blood cell deposition, lactate dehydrogenase,
and lymphopenia. Conclusion: Although most patients with COVID-19 have a predominantly
respiratory infection, some patients develop venous and arterial thromboembolic
¢omplications that can lead to stroke. However, further studies are needed to provide stronger | Keywords:
¢stimates of the increased risk of stroke due to COVID-19 infection and to elucidate the i

¢xact pathophysiology of the SARS- COV-2 association with the risk of thrombotic stroke. i 1. COVID-19
i 2. SARS-CoV-2
i 3. Stroke
i 4. Thrombosis
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tiab] OR “Cerebrovascular Disorders”[Mesh] OR
“Cerebrovascular Disorders”[tiab] OR “Intracranial
Arteriosclerosis”’[Mesh] OR “Intracranial Arterioscle-
rosis”’[tiab] OR “cerebral infarction”[Mesh] OR “cere-
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Thrombosis[tiab] OR Thrombin [Mesh] OR Thrombin
[tiab] OR Coagulants[Mesh] OR Coagulants[tiab] OR
Thrombus [tiab] OR “Blood Clot”[tiab] OR “Blood Co-
agulation”’[Mesh] OR “Blood Coagulation[tiab]) AND
(COVID-19 [Mesh] OR COVID-19[tiab] OR SARS-
CoV-2[Mesh] OR SARS-CoV-2 [tiab] OR 2019-nCoV[-
tiab] OR “2019 Novel Coronavirus”[tiab]) NOT (Ani-
mals [Mesh] OR Animal [tiab] OR Rats [Mesh] OR Rats
[tiab] OR Mice [Mesh] OR Mice [tiab] OR Mus [tiab]
OR Rabbits [Mesh] OR Rabbit [tiab] OR monkey][tiab])
olols 51 Google Scholar  sledol gL aolSL o
Brain ischemia (Thrombosis Thrombus oIS
«linical trials Man Men Woman Children .Stroke
Throm- (Thrombus Covid-19 Sars- Cov-2 Human

|

doddo

l_uj; L.S)l—“"" 6uuu)‘)§ U_‘J5| ARRR )...ALM:.) e
4_‘>‘)| o—= Quﬁj e (SARS-COV-2) Y wo¥9—9 l_‘j)s
6)5_1044 T P J_u.\.u ULP )_...J‘).u B )_.fd.oib
plin YOVFEVAR L S50l YY) gl B 5,0l L5 45
Ql_> ‘)_fl.; FYVATAD 9 03— oéj_ﬂ COP9—9 .Ia_uy )_Q.>
51 COVID-19 csgae o e alosls cwd 31y 05>
Sl ol oo d, JIld « Sai; bo S oy
@L..u)l.u u_>Le‘J 9 6)_~c S sCA_.v.é)lSw ‘4_3.15
uo)‘5_c Lr>)" Syg—a yO LOVID-19 u-)}lc Ls)_.fd.oib
s o batoli 5, Slae a_5le COVID-19 L L5
Sdxie (658deil 9 Sofelen 8 Ol s L a4 S cwl Lo
Ao, A dga > a0l e o i B 8
o385l S aJgl vale i (F-V) 04— oo Slul
4y COVID-19 e igie (M) 35—5 oLl COVID-19
Sloo) axins Cul 5 San (Byye JSb i A
A=) ) il Sl 5 am s Sgeliens 3 )l
e Gl ;0 SSgmag 5 o)l 59 5l 38 (o]
Sod an A >gi Lo (6 S penal 5l COVID-19 4
G 53 S Olhle 53 0598 (S92 909
Sbgmag i yhas o iy a5 ACU) o35 Lol
slo Sy =l 15 poas el pgeo s |
(COVID-19 4y 035 1 o, ons 2l § S5l gmonrs]
B |y joeg ) Aol 0 (gte S oz a4 loxl
Sl il slas 55 ST ONVVE) alesls 55
Lo lom (o5 —db Ol pallay ol 28 ce s
0928 g Jo ndS (559095 (S5 A wiils
Sl oo Ao o oially lolal sl 5 dac , Loz
a8 S ol 8l Gl Sl ay glos xS g bay
S gt Ly ol ] e il dlEs 5 (VD)
9 a=h e Seleis () 2 4 (Sh9eg S
Do et (A slain o n (B n S Ol



IFe e i) (650 0)les o3 0)90

& T
baisy

VA —asS e ol )0 (> S A
Ol g s yallgd L] Sy Sy SO olizes
45 a0,S G5 VA —ansS 4 St jlan (Y01 0)
QL,_m)Lo..JA_Jw_.Q)‘é_iusdsHs)s)famLmL_)
Ql.} 6)._14 é.a.Lm w_.i)l.c ul_.n)..o..b 9 09_) e)_§ d._.t}‘),c
8)9° 9 )l el slowadl (o —Jb Lo Shy 4
Golowe a5 aoly Jlain L_.mQT ae,s aslly b

olels” ;I Science Direct sledbsl ol L, 4 bin
Throm- Thrombus, Covid-19 SARS-COV-2 oI5
O—% oolax—l Stroke Brain ischemia Thrombosis bin

Tr> 99959 sa,lne
oalaiwl 8,50 ISl Lo 39,5 sla,lso ulwl ;o
S gy 8y Jalt J S ol olalbe ol
COVID-19 cjshe ay Mzl 5 (g55—msf s
Do Siliger LS g8y 4 Sllllas o il
Wb gyl alas &5 > 5l g ogg aJlas Bu o

-
.-l uul.n.";l.'nl wele -]!._l_:_ T L*:.II'.;II it 1_,|1LJ'..1| ah... s _HL. j1 il I_..|L.|_"- :hjli.-
|
L ] N=1PYT P
.
p—
akthim o B athe
d
"
;.I...J!'-\:J...Ej.nu_ig-.l_ﬁ;: hjh}LH_LLF :i,lg.- R
—
N=YFTT W=y TWR
S —
[P P IJ..H.' aflda
ST - Y
et ) Sy ol N-#
£l MN-Tos
‘.j, i wgtand Colf s e (Y
i KT ok o
LTS P
| — g alA
MN=TFT
—
3
A, il Ll o oact o fly cdallba
J:' N¥F
&~
|

Wi Sl Wi,y &l sl ) 1 gl

[



VP e ) 05 0)lasdh o 0)90

‘5;3)_A g‘__"._.a_a

Pz e 5 (28 (e ey Lo ol
5 olinil as sl 560 Ly 45 0 sanlitie Loy oy
e Ohlen 4z ST ot (lsys g0 0s gLyl
@l b YL L e sl lor 4 M
g B e 45,5 L s COVID- 19 cas 5ls <
Syl il a0 Spaiaas o 45 oS Yy ano
9 b (M) ad (ae (B)lge (220 ) Dlo—2
S e (b sloa Ty e am Gl
LS e L COVID- 19 Lasad are i3 5 55
Ao Jlas YV 5ol o e ol yaom (52
S 05,5 Ly dgliie ;0 COVID- 19 Csgae g axS
£0,8) asog (azbisl cle L) 5505 g9 5 o lél
D- dimer ;=YL zohw Ly (0o )0 Yo F lie 0 an)o
Cemiin COVID- 19 oy o J S 09,5 Ly aulin ;o
Sy Ol 9 95 Gl L plea plo e el
Ol coizmen Wde i 58 slasdS
St &S 3 COVID-19 4y Stn o) any yra55 5o
(YY) 99— J5 slmog 5l s (a2 BB jo-boas
Seo V7 jo ) (emae 2l (V0 10) Lo 5 (5o
ailos S syl5=5 |, COVID-19 ay Ss slar VAT
YA s oanliie lan & 0 oS! 6 ie S
o 595 10 Sy9—0 S )3 09 9y g9 51 9 9
ez Sl s Lyl s V4 assS o Dl g5,
e £9,8 5l e 59y A csim 359 b oval e
axzlye ) 55laieme g Glamd Lo A —agsS
Ao QLS A5 oD 50 Ol 50 gl 0, S
Gl b L Yy ane o] (i £S5 S
S ) e 0 5 Jlsl 5o al e Ll a8l e
O9d— Al YF# Sy S (YY) oo g Yoo (YY)
i Sghs Sl aS a sy JOB (Sap Al
9r—=Ste Jg—onayué (55l g a8l 35— COVID- 19
il ol (e A sa S ol Sl S jgeg S
S)lg—e Sgie g3 Jlo ol 00 (e |
Pt oS s dmy gl Ly a S Cl loa i 5158
Sl o G e g b sl sl Jsloe Ly (aljen
952 LDL Jg i (iml33l g Ale (yolSson o>
S sl ol 0o ooz ded 0 (o 18 s o
CBll 1y g o pad sl Ly gy Joi M
Yo hlan (VoY1) L an 5 gl dalllas o (YF)
A e a5 ol 8L anlie ;0 N o gs8 A
S P (35095 (S3—he (956 Sl sl len
Mois o Vo ADBYY Sgammo,d (b sl jo i ils
Ly (oK) (6 5ie &35 4y 55S_is COVID- 19
2 €589 Ol 2 pdion 45 Wad olulid So3ligen
3 G &S gga dsle 5155 Loyl g Ll

]

oolaiwl cwlin gas i Lo 8lore Dl 5l S oSt
V) e YAA (Y- V2) Lo 5 (Slwog) (1Y) 09-i
0B COVID-19 cs L ICU 3,0y 4y 5L dmyo
6J..~_w.: L.JL..J‘ uy»_»..n ).) ‘Sbl.i_w.alé ul.._w)LM )0 l) (OJ._M)
5 oSl (S50 B 50 9 (Hgeelgeng 5 atax ]
ol slasi g B Sl 5 ;59,5 ol pyui
Y¥ ‘6;)._))5 g_L.J}..nT},.Ajf oj._:sd.: 9 ‘;LJJ._.M: uob_?-
Ol ¢ opmizmon 0 00ld a3 (6 i e el
SO sy e (10 sl slacs YL
(00—l s COVID-19 U‘)l—m“ )l §09—20 uL_..A )é)
Al dg g a o sl ol 8l ol a S wes e LS
Oeizmed 9 (PlS (059 909 (paniS slacs il
Ohlos 59 (S MBg 290095 (ol g (i 51 (o)
AOY) b ools a3 (5,9,—o COVID-19 oL
S ie &5 g 99y 9,5 ke (V21 0) o) e 5 J3ls
ol I8 a wlas 0y o |, cwly, S b 034,18
5 Al S 290 oD e Sl plaSmn
L oogm pdlw B a5 0 ldlw VY (5 o)), as !
o> ool s 3l g g sep Lz e ywdy 5 00
Wyl gl 0ad ooz by g g5l (50 (et
Sl e a 5L g cdlad oo Ll aaals oy
apix- o, oo 8 4y oy Lalecd 5 15 e s oo
L )& jgeg 5 «male )0 S8l il 55, )3 )L 9 saban
92 srlael jl (e g gt By by S
SARS- cigae adliwe jloaw I —db o )50 S (YV-Y)
o— o]l l_: L e} rm.o.».: f"—")l'c 9 COV-2
Obeipd 5 (39, St Gblis Jol b SSgneg
Sy—e ol W8S S, F ‘u—»‘ss—')*'-" o=l
olas 1, COVID-19 L L o SholeSsS slonl Jlozs|
seliS M £g, 3l ey azan S B b a S all
Gy &8 L>0 SARS- CoV-2 cigac ay by e
V) a0,S oyl 81,060 S bea S5 L, &
o Mt (S laey sl 5 (St Akl 90
L ol e (59 (5 )lom Eg— a5 0s0,S a1, VA uge8
o S Silsen g0 oS Ll g miis



IFe e i) (650 0)les o3 0)90

*. -
&
Sg— ,o a il glasie (5 len e 45 COVID-19
T =095 =8 b Jslse plow j5d> 0 Yo ane s
‘O)HY(Y YVv) ¢ ‘Mguj_’y ‘bg—»s Y )J—QQ‘S"
Sighe L oo (550 (5959 j9eg i 4 Mt ol Lo
5 lows S byie Bl ass S 5 55 |, COVID- 19
o=l oo sy e el ‘)_f.l\))l_o.z..! ol
(\V) Sg9— ol 4 J.._Luu Jl_o.._‘>| u.u_>‘)5‘ 9 Q‘)L‘“"
GQ.L...:J_)‘QA_.JB)IS)HSJ.’(Y‘Y\)u‘)lsho.(bj‘ég_oo-
0 L a8 el (g0l dmls Gos_w U5 s oy lS
Y(Y Y\) ‘lLon5u}_a‘0 (\“\)09_.»‘5904_,.)0\_7-
Goy—s dloudl o asa S o oS oy |, SosS
Cogae | o asaa FLUY o, c o diames | 5l0 5,50
sloads ks’l.‘)_u.’ GQL..J‘ )_v.nd..Lm l_'>.bCOVH) 19
ksuk;)aj Wloads u_:..o}l U’“")‘)_{ U_" )J 45@[5095
ol |y =5l e (gl Ly ,lie (2l
S gl sl S i3] o) ool s
J)l_';_&ljo)Hgi_l)ou)Josotg}_@c‘\:S_ngo)_a)o
plcdd g o, 00,50 50 5o o, Slae
G| (YY) 0o S5 OQ)BT)_g Iy OB 35S 5 i S
oS ) (§5ie ES s e Ve (VeT)) S em

sl Q0 VY 090> COVID- 19 adie ol Lo oo
S b sy i Syl s, Sl A
et sy ol s Ll Uy s 5o s
£ 9 6 yd g Bl 6,5V (5 JLid e
Sy9=0 YA o ol 5laisls Slasy  Sll 3 oo )
Bl b 3—do (YO) 009y j9—egyi £o— 5l lnaisw
Ao o VW 1Y TY) ) g il
L (5o 59y 5509 dm Mios i 03l50 VA —uyg8
Ol e a S adogolol bYeere SAA 5,
S3ke (6959 s 59 Ol S| St (2 B
o=l o acul Yl Hodio SO 0 0 coges Cmex jo
Mo ails Haalgeg Al o ) Ladd o Ls
VE 2 50 ite 599 Sy 4 4ol (orac
3,lg—0 Aoy OA )0 g S o Dle g9, 5l el
s Cmde Tl ad i L sl sanlin

hlos 5l a0 VO 43§ 35 COVID-19 = Sgae a_y
DS (VYY) e o S (VF) 0 cnnlie
SARS- COV-2 a_dlie Lo YFFAY jla S a0 )8
osld jase i (g Bgye sl dlang, So L, VY
oS (G yre &S Lo 5 VOF wlass ol 5l
B0 S gung i (6o &S 0,50 ¥ A S Wog ol
Tl ol Ly St 8 gl Ll YL gt
e e 15 LS e

Wy Ve 5lae,S 581V —0ssS (6 lews 4
4 .09 COVID-19 a M 5595 g9 3l 9,54 0
C) ))_‘w9_.S)La.>|u)9_.oa_,Y9_QM\°\ J_|595
Luﬂbé)ﬁj)bd_gy_qﬁuljw)bju\_ﬁbsa
9 oMo Fdod ;5 (YY) 09—l oo e dmy; Loy
o0 a8l i L)l ygay COVID-19 adle
30 Sl (PFO) 5L (s 5-dos (gl yome 3 (=il ol 5 Jlois]
)IJ.:Q—)LQ..H A o158 (Yo YY) o, en g oY (3o
s J_QQGQ ULMAJ 0)9_;! U_" g 03— 64—‘)5

=

aS ol a il glos i 8 @l 31V 0 gsS (6T den
olsz lse 55 oimie &S iyl 4y, xie Yl azo|
(FD) el 0 5y i 55 S s 4y
5k S 3,0 Sy (1)) e 5 oo
ools plzi 590 COVID-19 Loy j0 o> oS
WS s Lo | alge Ly COVID-19 JLxb cigie o dle
S L o (05—t 45 a0l (51551, (55

1, COVID-19 a_dkiee o, Loogs 15 4Sus S ismag gy
(V¥ oL a 5 il aamo (YY) 0 o 0B
ol Ll 63,50 5,155 Ly COVID-19 il g0 iazlé
L 9 000,58 Sl wlla Jlos 50 (550 5 9 S92,
500, S aexlio uily ol an 1,05 g ldgn ool cows
B 5 i 5 (ool Jlzo aS a s e s
rnol e (6 9—0 (6410 0 paal .l ool ol (g3
oo ol ol lad |y cely 8, Ko )0 py95 9 e
sl 2 S aen )l ol Jsb 0 058 S Aoy
e e (g (59259 5 Sl Soag i 4 45 (Sl
15 (YA) aes ol COVID-19 i ylejl ol s
S 4 Mo )lon B0 goommeys Koo BB
Y aS taiad (6 i dallas 5,50 Jobo 0 ol (632
03ld (A AT (S5 (S99 S9eg S Lo (Bmoyo +[0) i3
s ool (ame,0V ) Jlewn V20,0 COVID-19 .o
dedlllae (ol lly (g0 55 S9m0g s B8 S e
ot e COVID-19 4 dMis o )loogs 45 0sS o ol
YA) oyl (g o (e &S w wline sl Coy oo
o AVEY SOV TY) e g o) 5,55 o
S 43 e (0o V,Y) 4 )+ Y.COVID-19 adips
5909 95 5 Lol &V aS avg aSl (5o
I e T S s T

[



L) ¢S 0 )lonls v 0)90

‘5;3)_A g‘__"._.a_a

3 een i JoSis Jds 4 (oSl g By e b
) s=leys sbdail oo edl o 0925l (g3l 0,5
S pe> 9 S i Ay e 45 0338 (1S
YL de ezl oy 1 (YD) 0d (65 s j0 ol
15 COVID-19 adin o] Loms o (6 5k 855w Ly b o
5 ik ag) Ao el oa A SN Y s
P e g S e g S (Sl aS ol plts (o
2L 4 i COVID-19 Seigie 4 e s o], 81
Wy2cnl b (Jlw 0 s (0 5 ot (e
e ol 8l can sl s Ai».o.»_mm =de 45 LK
(Il A e (0 720S) it (e (B )lge (20 )3
O s weabs 0l slae; slas len (S dalo
5 =B 5 Gl ol Yo 055 yz s
WS 9, Sl (6 5r0 &S Slgly8 5 ol i3l
9995 4 Ml o e (gl lam aaa F L celu 1
4 o5 Gl =l ‘(_g)’lJ—‘ O u-o.‘:)l.ﬁbg‘oy)_..i.’;a ' 4
P Y L S S Y S Sl (YN ST NI g
Lo oS ol (gomd (290l B g s 5590
(=S5 ke el Dgmen (ool Sl esle
W0 a8l St (6399 L g (S (a5 gy
(ol 5 ol o e (ot JLd (i
o9 O (S ly (g p D-dimer gsla 2l
oSy e sl dslS o) Ol (e
9 SiePl Do 0 S uSaie (hgdd 5 5L 00ms

)V\_w‘

(V8) 0 (59 S5 o 4 e 5 A 4 Bual S50
o e =l assls 4l COVID-19 adis jlaws o
Sl s ks S Ll 55t
S =2 3 Ol e Blaie g 0 polae (6,5l 9
5 Sl (O0F) b oSl g S Lz a il
S ) gme ol ugiS Ll lojen 585 (Yo YY) 5o
ol s | lge Lo oo 5 a5l 1) COVID-19
Wb Jdoas . ails =S5 ,¢ Lé_,.ls sl b ol -
o239 AS—ly 51 Lo Sy Sg2g g s (o] e
95 B9 Sl YL b (B 55 55 w598
SARS-COV-2 cgae 3l ol bl el cils )3
..\_.o- }H”s "—3‘93@ )'_.u' YU e Qq_;;a s e
asle b ‘) = u—‘“? s 3 915 3an o35S
Sladss 0l e S Lo ool e
Ok s9ag i g ol 0 g og S il (315900 565
olis oyl (YA) oil SARS-COV-2 4 bgopo (5520
Bl Sgae ddlie Glem 3 S (V- T)Y) )82 4

load SSgeng 5 (Sime S 25,5 Olojen 45 VA-dygsS adlie (llen (Jlozl oy —) Jouzr

lagylogy plo 458 29,0 B ol (yadal gloy 330040

Soery c . g
= o ;\HS" prL ey ‘“' - ) .
) g b oS 3] e ’_w _”AU.“P, o 5 f . 3 led el .
oV sy . SLSY g st 3 &S gy o NA 3] Vs \
ool byl dimer . - I byia M
o D- dimer 4 55,5000 Sl sl
=l
Lo TAA 5
. . s e
Jebbas Slalanlia | AL o308 ey
$3e0ay AN
oy sliadl o PP USSE Fe FF Lo
NA Thromboprophylaxis |  D- dimer sl g s il Py o S NA NA || e s s
o) comta JLbgul yfles | g lens g 2ol Ju )
vy oS o> GJ_# _
sAap
s stsls g ol | i o0le e L s 8
adog Al YT | YN) Apixaban s |l (K sl |y ssie AN YLy
p 2 : 2 508 LH&LD
K T [y 1/ 41, D- dimer zh (4l VY el [She sie cad oy Ll [ELERV
OA R e u%...? Pl e & oo i P._, ¥y 30 NA s Justn . )7
POTHS PR g esls M o HE olie b ks BN Shaar
g eads (aJs YY) enoxaparin Sy g i aS oy ol alls
(alls 88) oy ks amtls WLC e,
ik oleys =S elrn) D-dimer gl il bl (5 y 5 i;;'::mg
0% 35 o 30T S| R e g e SLSYF | sl y o g3k s , spondylitis NA e x 1
sl (8 Aot gty e 655 5 ! :
ks Sy e ) T
&%




R gl S i

i ]
(i8] il g s Ol A N RO A imY dpa J T ] o
ule pr
f
Ak .C #‘Jﬁﬁi::ﬁh'_il_.ljl 0
2 < ‘\!:—'-A_
yoliad LT 0 b R O """ P FEYIp e ]
(AR VI EPCH PS8 Py 4 e PRE b TP O B L i Jl T8 1 F
P ad glagls s g 254 2l cdimer e e
B ’._:_r ",—h
3 ol 2 s s EFPMY
gt mts T ] | JIab Gt} g e ek B s
o b A e J“J.!JJ'-J“’-?_'—“' e et e B HA (#3201, NA NA A 1 y
i s clopidogrelt | D gl sl o omiily gt e e bard g ipaes
ey g dumer g
Sl el
; 5]
T N NI il [ S eP ey
an | st s o | ool Do dimerpe gob gy | T L o | ATV | T | A
= VT 2y otk en g o
<y e o I e 35 e s i
fad A7) JA
; | D- ditaee e 254 et T R bl pie
3 Oraghe® el iy e Dioe ly :
il ikt L
) "‘“."’:‘ LT T R [ RO VIO SRR o U1 N ‘”L_: “u*"f'”’ J'Jf::' ol e ey el A " Jvr 1 1
i LDL , Hemoglobin A1C b i ey | il
L sy P ey
10 M e 8 g A e
s 0 e (2 e Mot Al e
i i 5 et |y COVID- : =
(T8 | sy, e NA : i NA e NA Je Py | spathast, | 1
o R e A s
s el i g himer i (515 EEIFE
“"*"'r“_ T Ay oy
e ¥ et g gt :
P R N TP Pt) it sk |
oy | TITSO e Nidyd | Dedimer b e 11 an | T I ke i T . I i 0"
iy UTR 7 i g g e wt Jo
e pean T 7 Mot e
(LTI
==
b TR 3 A
LTy g T S S . FUERT |
VEF g Jitas s Wy o Lh AG ek
(T e ] TS NA mFren Na L R
ot 24 3t o 2 ety T2 ) SRIE L
g V8 gl g b A JAF ey
sl T Kk L
3 bl T il [ JE LN NP}
Fa— PPN e
oy | Fetin galts At iy ila i ‘—.L'«—*'.. HA 5 L [ w
e g D- ABNPY gyhe 5y 5 gl s ] )
apene S o dimer Sl g Sppe Sy
Laglud gole & 383
et by A pralia L
Ao e i | i BEST S s
) - : ’ oty ldnl®' ol d s ol NA im o Ly gaies | 1T
(el e y e ; 8 : jsaud
A g D e el et I e
Higgiena 24 C
nZalss
s e e
ity D et pole woigt e 14T
i g | @ Foa b CHELE
i NA AT g Sl e Sl NA prpn: NA NA | NA | Yeskeathe |
St et E . .
wstigitl g Jpoas 20V Ao i Jraaf
pol g goeld
1ia
pe? sl A gl
#7) D- dimer il I S ;| # kg
; g Al | T i ks iz ) gy 1 i ¥ o,
on NA NA b il | b | e Al e i i i 1#
B I
D g il y € (2fly | syl o g iy | o 1) i
— {ads &%) dimer
&




VP e ) 05 0)lasdh o 0)90

i )58 i e
ol iy Jlefi iz T
g e e Rt e Lok et
- - ' “‘_‘;_’_ O = P YO Y © SIS R 2t | 8 g n "
I P o R i sl Pn] - e Lot i A J
Cilag o5 el Eah Tl [ =1 o
S e il |
oy i 2 O
bl s
Do il all ko agf o
) I_‘r;‘_ - mjm Pttt g2l an
Roa ey \_'F;PJ-" et e . A} o
=t || ey s | e e ipans e A || S E il
ey bl | s b e | ) i 3 5 Jada A ke 5 (™
[l Sl (W A} o ] L LT ) } o I s T A VF A ¥ 1A
2ok s o S 3y ] VE)
L (s 1P 2 e sisa s g qalta g gl = s
il e S g e a8 (e
E Ml ol e
e e
A e
Ly gl S|l s b a1
P Ve e T yadily sb b slags et shone s D- dumer el el o s A a 'Y ey B e Ao e
Jet Aiadl 3t Migyehs S g oSy ) it gt g U s o ¥ Fa iz
el et I
b sk
o ’ . . b - M pls ol 3l [ T g, et i 1 ' : LS TEN
o | LA | A T e G [Enrtne P A clibel [ (P sage ||
e nvarosaban o la "_“r B _.3- Hisals "J_ & Al o Lod - 2 Jeve [ _J,“’_— L
e T e i ] sy Lag
P e
A iogeg 1= PR W)
i | el | el D dimer gl |
[ R RN : o 3 1y Sy e . A e 8] 1 i3
i i ap Jlag oy 5 g
e L T}
Sy g
Sl | o I T e o
[ I Gty uih ety el | sy D it pha 2l e T pamlad HA i al L w
E & L
FEETIIE
[P P ot el e wlaRle sl 32 2 et s
e : ALl iy e Mg L ; l b
O | Sl o Wby i ) s NA 3pe a1 i v
o oot docilizumat Db gt b gl g s ey (eI J-e—-
o F i dumer e
eyl e
i sl
i it 1t e B _;;_L iy
o Ll y 2y Sl bl G=Tarinlinta g AN St ‘h -,_r“'- Na 14 ¢ ) "
i g3 e 3oyl D-Dimer , C 25y ki y i it | T
e e e
il - S5,
St
etr 455 ol g1
b oy s 3l
et | e r kel e gl | : . ; :: ol
: : : . N e
N |ty il | Gyl g it | T st | e | \ "
Az b g y D- dimer W e oo
LR PR UL e
o
B LSy oy b Luarl g 838 ol
™y ol sl _ ..r~5‘ Ty e el & ‘s s |y = o - s ; e
e s D dumer o5 i B Mo
& =

g ke il o el (Sl plosbw lawgi oo
VO 5l Gt AV (g S (eaily (58,5 1 1ai 5o (g0
S 5w gl lars Gl sl )3 8 H9—ls
P Ly aS ws e 3 5 (ol (Sis—es
(F2) a0 cws I 055 s Lol 5l a8 jadeo
VA —agsS Ssigae LAt o 5 o (e Sl 90 4
5 S = g Srre &S (Sl B Gl e o Lo
s e S s bty teal 20 A3 ) 5 e
8 V8 agsS Sgie Ly plys SeaSan] (550 B8

Lol g lem LS Cle

S5 Azl g Sy

s oy e 13 COVID-19 e gie 4 ime o) _os
(eios (95 se—eg S aezl VS ulss Sl 5 )lse
i B alozl Sl laca—ul g 4y (Hseel
S oa b ooly ase i85 VoS wilgg e (S )lee il s
sloaddl 5 (age i Olyle o=l S8 WIS
a5 lm el ol s S o Ll gyl s



IFe e i) (650 0)les o3 0)90

. »
&
9 03— J)—"'S)—""‘Sgﬁjj'cj—b J—"‘i‘ 55))'_3 UL')_""
SARS- COV-2 igie dusy o y L5 4y ai sl ai_sls
sbaglon g Lagwgng plow 5l s I V57 90>
—B9,e oly > e el I SV gasl o le e _Sghe
4 —J_'595 u_a9.a.c aS Sl oo QLQ,_W...' B_by)’:\_ll.a.a
3 e acisd LS_a5 Sy o0 el el oy S Lol
5 oLl ~dpi b il sla oSS LSt
A S ales,S o135 o5g > (5,90 adlie 0 (V4V)
L el ol ol oo ild) (4259 LB j5bay COV 2
Sl 5515 5 LSl (s jlbir Ly Jeligad slo s
Ol (Bgye JLabigwl (5 an¥ (3l solial
bseligal ;1 0 4 s 1, g e baniSolaS sla,iSle
su_a‘ = oj)l_c 09_..4 s_i».os_u.u‘ UQ‘P )5)_1 9 )9_..49); -]
A_Jj.‘ (GO0 EA...._..MD 6L¢J9SJ9A c‘bj_..lajd.i‘ u.o_..ui l_|
331 (=l slaglw iz (sl LacnlSseS g oo
S LSl g (Jolw (60308085 jo PLuS g wied o0
A_.S‘so é))—u.u.‘ ‘) Q‘ dlj_lo‘ duusl; 9 dj)_c 3)|Ho
ool il adea w8 Sl o b o oren (FY)
Y Lo 5 IgG dgA oo slagob sl alex)
ksuwj..s)u.l‘ l_' obj_” Q‘)L‘H" )J Jd u_,.i..jfji..lf
ey Dl s (FO) ol ous )38 asB i g5
o JLab gl a8 el oy S0 A b a5,
03— QLQ,\_M.H.‘ UP9—9 a grfoﬁ'ﬂ QLA) )b LBUS}L
Lo a s8> 1 —0gsS 45 oy p—ilgy - STa S
|y doles ] gty ol pSae el Jols o LSSl
ol (F9) ol ioalS olylas o 1, LT 1 il o Las
S—dgeelsng i (6l jorm 45 3)ls 0929 a4 )li
9 =Bk S g (S L (S 0 Ao
ozl ,iiie o8g,e Sl ol asil ojlg o 50 jo

50 Ole g e 013 93 g el SIS L
ot Siloiis olalllan gyl v omliz oS o
YV 5l e (el 5550 V97 (g9, o (VoY) 50
s am Mt hlom a5 ol i plgz j5is
ailazlye (s3e 455 YLy Yl Sy, L V4 S
Wl ol )3 S S Sre A £93y Jleix g
FO 0g0 > «d S g ebas cowl gole c iy 3l 5 i
SARS-COV 2 6351 )l )lous ;0 (6 i &8s )0
3 o=l S5 (S B9 Sy am by
30,5 YALSYY colc b pa s el b
S B9—s Sl il A=l 0 SeSn] slaanSw
el lan ol @bl il Gl
Slonl SeeSal g5 &S Ly LSl 1) 569
Sl Ghe ol Gl G315 bl S e
S 4y M 45 99 L =550 Ollss po—
Lagl oo 000 090> 5 JLw B0 31 ;S oy (g0
WL, cgole ool o ol Jlow $0 5 ;a8
5 Jw B0 ;0 ez 40 grre Gl jla_o)0
G9y Jlw PO 31, 5eS Lol 8l 0 0,0 V) sgu >
= S se SLa 88 (ol egdle (F)) s oo
Sl 5 Sk B 5, JLain! 2131 5 Sl
Sl (8 dalw L s SARS-COV 2 (g5 L 2550
Forster 3 .d50 j0 45 (5,5 a sl (o320 &5 4y
g, o Gl 0,560 AN 1Y YY) )8 o g
Lagljlacoe fasS o s, say ;e s,p0 VP
Gl I o oyl il ils L o5ie &S AR
45 ol 8l )5 )3 e S L S (e 45
D A0, VB dga > i _SlaS (g 5—se &S dil_w
SARS- COV 2 45 5,5 3,51y lss s el sl
2 e 5 Jlain (sl o 5 S Al s
sl ol jo e wl gole byl s L awslio
ol, 3l ;4 ;0 COVID-19 csgae 5l 3L S )\ las
e an sl (g3 se &S Anlw 45 (gloo gl
0361 oo (sl 3 () 4 (555 Ay g i
Al b JLo AV L AL (o bogam0 10 5 (g9 42
V7 B ARl (ygum 9 100 )3 V7 (550 &3S 4 DL
O e o385 ol gl b s sy
VA —agsS Sghe 5l (Bl e g S e 50 ;S50 oS
Sl G 58 5530 Sy 1 (FY) 0t e
a5 VA —agsS i o, 81 (VY1) ol e o (sl
ot JlB 55 b 4 gy oa (55 ke BSs L2
03511 ;& (550 &S 4 Mie ol )las 31 S0l
o S (o dalio b Lagl izmen 0oy,
S S 0 ,S e oel VA —agsS (ga 5 Lo
59 ASls 5T atile Lig S cighe Ly la i yo (slopancilSs

[



s 05 0)Lads (o 0)90

‘5;3)_A g‘__"._.a_a

Slo oy 4o e Jlan FA Glon VoV L (6,500
Ol 4 ¢ Q) —0 955 Cigae I iU (SDRA) (—wiis
D-dimer o 9 (Y5l (yiog g p (Lo (o295 2B
asjle b yflews 5l emdl o o lasbinl L(BY) sils (6 5L
Jold Yoone SSgnag i (oSl (e A
ogdbe sl bl g (sl e slea Lo (6 oSty
Jbie Dl S (ol ede i (om) i ml =
59055 gl b Lls Bl Ssis Ly
Al 5l ©ygmo jo g b8l i (Semil 5 ol
o=l 5 OV) 08 (oo D90 3 Sloasl g 5ke (>
azd ba S > g 6 pSiin (ol slaliuails wJlis
D3g (Sl (o9 gmag 5 g ol in el Logas
5o Lol coid (glo, Ll oo oolainl (glajgs as oz »
it slpjgs GElSil lag i los 5l (o5 5
it Sl o8 583 (39 L Sy oo
G 3 (9 (8 i 4y jli 45 COVID-19 adlis
T2 Jlo om0 nS e a3 o5y slacadl
S92y adlie (3,55 b o (Al b (o slosal,
cdale ol U ohlew 51 5,158 S 0 .(VY) o lass
Ol )0 e 9 5,0 Jlo o> ol # 4y D-dimer
o 4 35 Sl 5l aS ol L le s csw
el ;5 cizren (00) 02855 8 o le L Lo
4 Mt (6w Hlo ¥R (g5, ()0 § SSB
30 G =S yo 5 S pa lie VA —ageS Aad Cigae
s—beds 1) s le 4 S e ey A Mt L
A ililow a s 009 00,5 S8l 0 (6 Sy
A enaliie Wog 00,50 8l o golasl oo Lo o
A4S oS oo olpiing ez g0 dalel leolaiwl L (\i‘\)
L a3 COVID-19 adliws ol jo (—LolsSTsS
Cale 5 LoD slasd (g S Gl =S 05
Wl ) e plol LSy 5, VLS Y o D-dimer
S o e lds aSw oMe g9, o) o Sglss
L Voano grag i L oy (oSl (5550 S
0 g Jlel 5o ailes co Lol ol o 3lis] U
od—boloul (golasl gla s o PLBT (YY) a2 £,
5 clain; o )lam &l «y— SARS-COV-2 La_uss
Plye L (S bl (el slsy 9256 (5
adgl aalg b o lo oSl (g5 &S aile Bg e
Ol 53 G330 99 S—reg i &S Sdd oo (L
S99 é)‘._“: )5_194.: COVID-19 a4 M 00l (6 yiunn

s"')*-"‘ P b 6)—-’“ S99 59095 el ‘%‘*’
.05.&0&5[7.55
‘sila)..\é 5 ’.im)"' y

iR proe Sl (g, G calwgipa

-

VAT 55, = sladllas ;0 aS lizen .(VACFO) 050 oo
el 2oz 59, COVID-19 4D ICU Lo

oSl (§5—he ESs (Bae U9 Sy—reg ) A,
o Sentgor ey yssl 555 n g 3S i
ol 3o 10 (FY) 090 ao 0 VY lain ol Lo
N I JSU I IR RNty
Jalse gauslo |, g gl o o d8 (g )L o AL
ST V-SRI VS M-+ Iy EPERLIN W R - WA 1
L lae; slvis)lom am M (s o ylay 4z 51
ki o COVID- 19 —ac &2\9_: &l s o YL
St oM A5 ol Yy onn g oo 45,5
s )l (o e 3 Oy ol Bl i Bb s
COVID-19 ¢, o ,los Jslse o Yot g o
P IHE SLbgen (oSl (550 A sl o2
J—=B bLs | sams s Lo mals (VACYY) o)ls 0924
B YL o b (50 &3S a3 Jalse (o 4z g5
Olez o181 5 S555 dgamme 5 lg0 iz o ol Jlw
RS Sy ot 8155 5518 —ageS 4 Mt
A Y ool SeS) (gm0 &8, s 2 )58l
(=l g golinl gl pe (yuls JLad U g sl ole
S5y Ol (m e ey § D-dimer zslas 2l
oSaie (i g 559,000 SLaSY e )8 sla 5 lS
i3 L ol ass] e (g5 Sl .OA < FO) 055 o
3 ot gty Sl S35 5| (e (92 e 5 D-dimer
(yizo ol Covid-19 asais cgae 4 M ol 8
At sl bags onits J,uS il ey 5 9,5
o g 00, S Jlad ) LacSMN ailys co ¢ omrnnds SLinl
(O d 4 25 Jg—ame D-dimer (F3) 595 55095 any
s JPRE S NN - W S
Sy (=l Ll 8 5l ()l ;o 48 05 B oo a5
S g 8 o il 0, oo Yl 4 S K Ll o)lo
Sl ez Ly ol (golinil (gl s ot JLsd g
D- mhaw 3—iod ol j0 oo aallas oYLae iy jo
oy Jlaamlay rolial ol gy a8l (i3l dimer
et S s S (53l S oSte
(£ w‘uMJLJSA_YQ)L) S5l el SSgang
2 1 YsS—lyg Sle (B)le—e ammiS)d g s § o
Moé‘éc_‘mymdd)_bdd‘ssfubdﬁ
9 D-dimer glaw iol38l s gladal ) (1Y) aas i3l
alin Wy, yizmad COVID-19 |5 4 s g 5,0 Liyl53l
s b a5 lomen (A FO ) el sai 5,158
YAY G9yym 092 250 aiindS dallas 0 (YY) o), o
Ohlew a5 asols Lis SARS-COV-2 as o0g T Lo
D- dimer § 5, 5¥b g5 s J5 j5b 4y o g5
9 =Yk g e n Ole) 0dt e B (i
dsllas ,0 .(AF) ajle ous Jlsd Sy ieMigaog S




IFe e i) (650 0)les o3 0)90

& T

1. Li X, Zai J, Zhao Q, Nie Q, Li Y, Foley BT, et al.
Evolutionary history, potential intermediate animal
host, and cross- species analyses of SARS- CoV-2.
Journal of medical virology. 2020; 92(6): 602-11.

2. Amiri AS, Akram M, BEMS M. COVID-
19: The challenges of the human life. Social
Work & Social Sciences Rewiew. 2020; 17(1).

3. Alavian F. SARS- CoV-
Potential, Narrative Review.
Military Medicine. 2020; 22(11):

2 Neuroinvasion
Journal of
1153-61. eng.

4., Alavian F, Alavian K. Pregnancy and
COVID- 19: Physiology, some Challenges, and
Solutions. The Iranian Journal of Obstetrics,
Gynecology and Infertility. 2021; 24(1): 99-111.

5. Wijeratne T, Sales C, Karimi L, Crewther SG.
Acute ischemic stroke in COVID- 19: a case- based
systematic review. Frontiers in Neurology. 2020; 11.

6. Alavian F, Hajizadeh S, Bigdeli MR, Javan M. The
role of protein kinase C in ischemic tolerance induced by
hyperoxiainratswithstroke. EXCLIjournal.2012;11:188.

7. Yousufuddin M, Young N. Aging and ischemic
stroke. Aging (Albany NY). 2019; 11(9): 2542.

8. Oxley TJ, Mocco J, Majidi S, Kellner CP,
Shoirah H, Singh IP, et al. Large- vessel stroke as
a presenting feature of Covid- 19 in the young. New
England Journal of Medicine. 2020; 382(20): ¢60.

9. Chen T, Wu D, Chen H, Yan W, Yang D,
Chen G, et al. Clinical characteristics of 113
deceased  patients with  coronavirus  disease
2019: retrospective study. Bmj. 2020; 368.

10. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et
al. Clinical characteristics of 138 hospitalized patients
with 2019 novel coronavirus-infected pneumonia
in Wuhan, China. Jama. 2020; 323(11): 1061- 9.

11.ZhouF,YuT,DuR,FanG,LiuY,LiuZ,etal. Clinical
course and risk factors for mortality of adult inpatients
with COVID- 19 in Wuhan, China: a retrospective
cohort study. The lancet. 2020; 395(10229): 1054-62.

12. Lodigiani C, lapichino G, Carenzo L, Cecconi
M, Ferrazzi P, Sebastian T, et al. Venous and
arterial thromboembolic complications in COVID-
19 patients admitted to an academic hospital in
Milan, Italy. Thrombosis research. 2020; 191: 9-14.

13. Poillon G, Obadia M, Perrin M, Savatovsky J,

&L
Lecler A. Cerebral venous thrombosis associated
with COVID- 19 infection: causality or coincidence?
Journal of neuroradiology. 2021; 48(2): 121.

14. Prasad A, Kataria S, Srivastava S,
Lakhani DA, Sriwastava S. Multiple embolic
stroke on magnetic resonance imaging of the
brain in a COVID- 19 case with persistent
encephalopathy. Clinical Imaging. 2021; 69: 285-8.

15. Zaki N, Alashwal H, Ibrahim S. Association
of hypertension, diabetes, stroke, cancer, kidney
disease, and  high-cholesterol  with  COVID-
19 disease severity and fatality: A systematic
review. Diabetes & Metabolic Syndrome: Clinical
Research & Reviews. 2020; 14(5): 1133-42.

16. Liberati A, Altman DG, Tetzlaff J, Mulrow C,
Gotzsche PC, Joannidis JP, et al. The PRISMA
statement for reporting systematic reviews and
meta-analyses of studies that evaluate health care
interventions: explanation and elaboration. Journal
of clinical epidemiology. 2009; 62(10): el-e34.

17. Mohamed 1ZB, Balson L, Madathil S.
Massive bilateral stroke in a COVID- 19 patient.
BMJ Case Reports CP. 2020; 13(8): e236-54.

18. Fara MG, Stein LK, Skliut M, Morgello S, Fifi
JT, Dhamoon MS. Macrothrombosis and stroke in
patients with mild Covid-19 infection. Journal of
Thrombosis and Haemostasis. 2020; 18(8): 2031-3.

19. Bigliardi G, Ciolli L, Giovannini G, Vandelli L,
Dell’Acqua ML, Borzi GM, et al. Middle cerebral
artery ischemic stroke and COVID-19: a case report.
Journal of NeuroVirology. 2020; 26(6): 967-9.

20. Viguier A, Delamarre L, Duplantier J, Olivot J-M,
BonnevilleF. Acuteischemicstrokecomplicatingcommon
carotid artery thrombosis during a severe COVID- 19
infection. Journal of neuroradiology. 2020; 47(5): 393.

21. Klein DE, Libman R, Kirsch C, Arora R.
Cerebral venous thrombosis: a typical presentation
of COVID- 19 in the young. Journal of Stroke and
Cerebrovascular Diseases. 2020; 29(8): 104989.

22. Yaghi S, Ishida K, Torres J, Mac Grory B, Raz E,
Humbert K, et al. SARS-CoV-2 and stroke in a New
York healthcare system. Stroke. 2020; 51(7): 2002-11.

23. Beyrouti R, Adams ME, Benjamin L, Cohen H,
Farmer SF, Goh YY, et al. Characteristics of ischaemic
stroke associated with COVID-19. Journal of Neurology,
Neurosurgery & Psychiatry. 2020; 91(8): 889-91.

v



g

) o5 0)lads o 0)90

‘5‘3-)_‘ .4__"._3_@

|

24. Mowla A, Sizdahkhani S, Sharifian-Dorche M,
Selvan P, Emanuel BA, Tenser MS, et al. Unusual pattern
of arterial macrothrombosis causing stroke in a young
adult recovered from COVID- 19. Journal of Stroke
and Cerebrovascular Diseases. 2020; 29(12): 105353.

25. Nannoni S, de Groot R, Bell S, Markus HS. Stroke
in COVID- 19: a systematic review and meta- analysis.
International Journal of Stroke. 2021; 16(2): 137-49.

26. Al- Mufti F, Amuluru K, Sahni R, Bekelis K,
Karimi R, Ogulnick J, et al. Cerebral venous thrombosis
in COVID-19: a New York metropolitan cohort
study. American Journal of Neuroradiology. 2021.

27. Siegler JE, Cardona P, Arenillas JF, Talavera B,
Guillen AN, Chavarria-Miranda A, etal. Cerebrovascular
events and outcomes in hospitalized patients with
COVID-19: the SVIN COVID-19 multinational registry.
International Journal of Stroke. 2021; 16(4): 437-47.

28. AlSheef M, Zaidi ARZ, Abonab M, Obaid M, and
Bawazir K, and Zaidi SZA, et al. Dual catastrophe of
COVID-19: Massive pulmonary embolism and stroke in
apreviously healthy young patient: A case report. Journal
of Infection and Public Health. 2021; 14(5): 647-50.

29. Fuentes B, Alonso de Lecifiana M, Garcia-
Madrona S, Diaz-Otero F, Aguirre C, Calleja P, et
al. Stroke acute management and outcomes during
the COVID- 19 outbreak: a cohort study from the
Madrid stroke network. Stroke. 2021; 52(2): 552-62.

30. Qureshi Al, Baskett WI, Huang W, Shyu D, Myers
D, RajuM, etal. Acute ischemic stroke and covid-19: An
analysis of 27 676 patients. Stroke. 2021; 52(3): 905-12.

31. Hamouda D, lJillella DV, Bhatt N, Koneru S,
Frankel MR, Nogueira RG. Intraluminal -carotid
thrombosis and acute ischemic stroke associated
with COVID- 19. Journal of Neurology. 2021: 1-5.

32. Appavu B, Deng D, Dowling MM, Garg S,
Mangum T, Boerwinkle V, et al. Arteritis and
large vessel occlusive strokes in children after
COVID- 19 infection. Pediatrics. 2021; 147(3).

33. Karvigh SA, Vahabizad F, Banihashemi G, Sahraian
MA, Gheini MR, Eslami M, et al. Ischemic stroke in
patientswithCOVID-19disease: Areportof10cases from
Iran. Cerebrovascular Diseases. 2021; 50(2): 239-44.

34, Mullaguri N, Hepburn M, Gebel Jr JM, Itrat
A, George P, Newey CR. COVID-19 disease
and hypercoagulability leading to acute ischemic
stroke. The Neurohospitalist. 2021; 11(2): 131-6.

35. Lam K, Lee JH, Cheng P, Ajani Z, Salem

MM, Sangha N. Pediatric stroke associated with
a sedentary lifestyle during the SARS-CoV-2
(COVID-19) pandemic: a case report on a 17- year-
old. Neurological Sciences. 2021; 42(1): 21-3.

36. Alzahrani AA, Al Abdulsalam H, Al-Sakkaf
H, Yousef A, Albadr FB. Arterial Thrombosis in
an Asymptomatic COVID- 19 Complicated by
Malignant Middle Cerebral Artery Syndrome: A
Case Report and Literature Review. International
Medical Case Reports Journal. 2021; 14: 401.

37. Chakir M, El Jamili M, Boudhar Z, El Hattaoui
M. Simultaneous acute myocardial infarction,
bilateral pulmonary embolism, and acute ischaemic
cerebral stroke, a delayed complication in a patient
with COVID-19 infection: case report. European
Heart Journal- Case Reports. 2021; 5(6): ytab218.

38.Igbal P, LaswiB, Jamshaid MB, Shahzad A, Chaudhry
HS, Khan D, et al. The Role of Anticoagulation in Post-
COVID-19 Concomitant Stroke, Myocardial Infarction,
and Left Ventricular Thrombus: A Case Report. The
American Journal of Case Reports. 2021; 22: €928852-1.

39. Shah H, Iyer A, Zaghlol R, Raparla S. Case
report: Multiple strokes and digital ischemia in a
young covid-19 patient. The American Journal of
Tropical Medicine and Hygiene. 2021; 104(1): 60.

40. Mukherjee D, Patil CG. Epidemiology
and the global burden of stroke. World
neurosurgery. 2011; 76(6): S85- S90.

41. Shahjouei S, Tsivgoulis G, Farahmand G, Koza E,
Mowla A, Vafaei Sadr A, et al. SARS-CoV-2 and stroke
characteristics: areport from the multinational COVID-19
Stroke Study Group. Stroke. 2021; 52(5): el117-e30.

42. Forster R, Myklebust T, Gravningen K, Kvale
R. Increased risk of COVID-19-associated death
in people under 70 with cardiovascular disease
compared to the general population- A nationwide,
registry-based study from Norway. European Heart
Journal. 2021; 42(Supplement 1): ehab724. 3135.

43. Lou M, Yuan D, Liao S, Tong L, Li J. Potential
mechanisms of cerebrovascular diseases in COVID-19
patients. Journal of NeuroVirology. 2021:1- 17.

44.Lin Y, Yang Y, Zhang C, Huang F, Wang F, Yuan J,
et al. Clinical and biochemical indexes from 2019-nCoV
infected patients linked to viral loads and lung injury.
Science China Life Sciences. 2020; 63(3): 364-74.

45. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q,
et al. Neurologic manifestations of hospitalized
patients with coronavirus disease 2019 in Wuhan,



IFe e i) (650 0)les o3 0)90

“0 e d
M
China. JAMA neurology. 2020; 77(6): 683- 90.

46. Manne BK, Denorme F, Middleton EA,
Portier I, Rowley JW, Stubben C, et al. Platelet
gene expression and function in patients with
COVID- 19. Blood. 2020; 136(11): 1317-29.

47. Klok F, Kruip M, Van der Meer N, Arbous M,
Gommers D, Kant K, et al. Incidence of thrombotic
complications in critically ill ICU patients with
COVID-19. Thrombosis research. 2020; 191: 145-7.

48. Li Y, Li M, Wang M, Zhou Y, Chang J, Xian
Y, et al. Acute cerebrovascular disease following
COVID-19: a single center, retrospective, observational
study. Stroke and wvascular neurology. 2020; 5(3).

49. Tang N, Li D, Wang X, Sun Z. Abnormal coagulation
patients with novel coronavirus pneumonia. Journal
of thrombosis and haemostasis. 2020; 18(4): 844-7.

50. Levi M, Thachil J, Iba T, Levy JH. Coagulation
abnormalities and thrombosis in patients with COVID-
19. The Lancet Haematology. 2020; 7(6): e438-¢40.

51. Wu C, Chen X, Cai Y, Zhou X, Xu S, Huang H,
et al. Risk factors associated with acute respiratory
distress syndrome and death in patients with

coronavirus disease 2019 pneumonia in Wuhan,
China. JAMA internal medicine. 2020; 180(7): 934-43.

[



