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Abstract

Intruduction: In late 2019, people around the world became infected with Covid-19 by the
outbreak, the pandemy and epidemy of this disease. To this end, researchers in various fields
are seeking to find solutions to the problems related to the control and management of crises.
The transmission power of the new corona virus has drawn the attention of experts in the use of
artificial intelligence to identify and combat this epidemic. In addition to data analysis, artificial
intelligence refers to software that can have decision-making power.

Methods and Materials: This review article has been performed by searching artificial
intelligence, epidemic, Covid-19 keywords, in pubmed, SID, scopus, sciensce direct internet
databases as well as google scholar search engine. 11 articles were selected from 37 articles
for review after the application of inclusion and exclusion criteria.

Results: The studies mentioned about the describtion of artificial intelligence and its
application in medicine, corona virus and its symptoms and mode of transmission, the benefits
of using artificial intelligence in the corona pandemic crisis and aid in rapid diagnosis, monitoring
of treatment, epidemiology and tracing of infected areas, drug system management, reduction
the workload of medical staff, methods of definitive diagnosis of Covid 19 based on artificial
intelligence and laboratory programs with emphasis on artificial intelligence. Artificial intelligence
can be used in rapid diagnosis, monitoring of people with Covid-19, development of treatment,
facilitation of research, prevention, design of drugs and vaccines. Software based on artificial
intelligence of the designed intelligent networks use to mimic human thought processes.

Discussion and Conclusion: Atrtificial intelligence can recognize patterns beyond defined
rules and it can analyze significant amounts of information from what humans can manage.
Software based on artificial intelligence provide the possibility that can recognize suspected
Covid-19 cases with the least contact of medical staff with the patients. Moreover, it monitored
the continuation of the treatment process.

Keywords: Artificial Intelligence, Pandemic, Covid-19, Corona Virus

*(Corresponding Author) Erfan Kazemi, Student Research Committee, AJA university of Medical Sciences, Tehran, Iran.
E-mail:erfankazemicr7 @gmail.com

52



100 g o losd (s joli Jlw

18-85 4od (5 slow b dlilio g (Sl 30 (S o igh GBS 315 » (55990
Tb g o T ol dal ) B 0 e

Ol 0l ol (S p ke oKl ¢ o gmtils Slisios aaS !
Ol pl 0l el (S ke ol&ils ¢ ST 3 oAl oD DDl (6551 305 S
ol ledbl (655l uli ST

oS>

,:f,;;,Le,?,w\,w‘omx,;w,@xgpumﬁjM—.\U;J,@L};wuﬁ@;pv\wuf-\,l,;mm
Ll.b.:]]aﬁ;m&o\)gﬂstgﬁ)w)bcg_}b&uduaj?).\()|J§JLA5}’)}B;AO:M4{.JJML§JL¢:{@|
23 Ollis )8 4 5 Lo Eol o (5Uig ST g g Sl o5 s 0T 3 g g 4 SLaO oy S e 9 J S
48 3,505 sl bl g s osLal o me b gn ol odd (6 ;S aen I b ablie 5 Lolis 5 o me b g Sl e3lizl
(5 s i p Bkl g )y s aalan 0yl 53 ASl b5 (5 S s S5 l8 il 5 gn Laesls floud 54 2T e sDle
RSO PR ﬁ\:ﬁ\Q—%}; 6)&.:.: g_s‘J"’Li QLAJ BE)
VA= 558 S aen (Sl ce o sn i gp SIS DS (5 g 5 T b (5550 0905 4 Gl 1 B 5295 9 Mg
google scholar ;ﬁjw)j}»szcopus «SID pubmed csciensce direct 3 zul glaosls L;l.mlf.ll;’ 3
.,uuguwwué\jduﬁwogjmmn@;pwL;u,tfudwym.@\w,?(w
‘duﬁ‘{;’djvjy;)U_};uﬂ_}_ﬁ)‘é»z}g)>OTi_ﬁ)l§j69MjﬁW}:‘-{Ougﬂ)ﬁ&pwuﬁjﬁ:uak
cQLe;:J>|fai;i)}::sbccﬂua_:i:sA{di.«f}U};ng:fwo|ﬂ)>69;;mjﬁjlo:u;~\6h¢1}»
;xb" @M_" L”élﬁj})‘glﬂ):&ﬁ;)\{r’? U:"AK‘LS-’J)‘J(W " QJ:"“\‘“:_}STLBJ’tﬁLgIl:’,’)}LSj,}j_}:‘J‘:‘J
. off @ . B o . T Z. - T . . s o
69}«4‘&}&)‘wlawa)u‘gww}hj-\:fbbsh&«%b)‘LSLAMLJ:)GGMw}Ajw\Q—-\.}J;
Oﬁf\)jjj.s@‘j]ocdﬂiiﬁcdaﬁﬁodwc{)b)swjic\ﬂ—-\i)}fq)tyJ\}b.ﬁd))%«@ﬂu@&)s
jﬁéjL;Lm\.g\}j!J.:LEJLg\J.:e.LZ@IJbM}ALgl.a&,ij\dc‘,;ajﬁﬂw)l}\rj.aﬁeam\cij@
.A..fLsaode.Lwlg)L«.:‘
DAl g 5 B e 5 liy Ly ok 5 8 51 515 (6 5801 5 o (o0 g 50 15 400 9 S
LS o o2l 315 OISl ol (8 game osn 2 (n (SLa s s el 54 25 STy ke il 5 g0 Ol 4T 51,
gy aelsl 5 eals 55 Slulid 5550 Olslew b Gloys o wled p 208 L 15 VA- 5587 & &S SCiie 3,0 40 Ol g oS
.&;Q)Uéjc,:u"b@b);

U5 58 V555 (5,8 aad (8 gimn i 92 1SS ilols”

ooty e Ol g el 555 35 eLiie 51 (SARS-COV-Y) s - Aoddo

JSE NS il 5 ab b xS Ol Gble 4k w 323 b58 oS aen 5 Ry bbb YA dle =5l s

Ol 0l ol (St ke ol ¢ g pils Sliions eS¢ o BIS 0 o (U stms 0 ) 3
erfankazemicr7@gmail.com : 5 <S31 yoyl



100 (g 6 lai o> joli Jlw

Of 4 b o gee Cilly Sbelis a5 ol aix Jl= opl L
‘gMA°u§),1w6u°>\>w,dw>w)ﬂw4ﬂ;
aosls (g 3ludite 5 5313 g Waosls 05 5 Olisedsl LB ins
5T ) 353 e ST o S 5l
Sl s 53 porlal (55 dn o slke (6 S0k 5 s slze]
W&?&JQL@){@D):)S}(WM.@\&D);)
ﬁ&;&}asjjfmga),\édojwu;ﬁ.w\@ﬂj
V) 3515 1y aseis 8l 3l 3550 Ole

Sy Fan o Sheslil Ll s (o5 0 arllas opl o
el 0 gy o VA5 S el J S 5 plalis

b 95 9 3lge

SladS (g5 5 T L (Reviewing) (§ 55 0 6 50 45 e ]
Sl 53 V4 = Ws S Saan (o san Sisa SIS
5 5+ 3 pubmed, SID, scopus, sciensce direct o sl (glaesls
Y4 sy =5l Slej o3l s> google scholar S g 5 Co
Yo obssl cde b 5 18 st 5,50 Y0Y) ST S0
FOYSY du)gu.gﬁ'@)u@\); U;;iji\“\‘\ ol
.mpwﬁ;lop;@%pgvmsgﬁ%y@wwm
o 53 ol JalS e a8 Vs 5 g5l S5 5 Jas el Vs
V) L ool s 4y &l YV (lo 51U azdliS LS 545
L;”LWLM;))jwulﬁ)jjgcuuijéé&;ub&‘b)jﬁ
o3 Ol Uy S 65t (6,800

asy

F IR R

O Jedamy 5 (Ml Slaes e paeS s w05l
gorar & Sedbl gl 5l el ‘L_;ﬁfr?w,aj
Sl esles s (Artificial Intelligence) o yuae 5o 6LA(,:M:3M
S & 8 sz 8 (N) Sl 4Bl el (S el
ool wlie s 2iSTy 5 Lalis, il e oS 5 5 o €S
Slve s 5 (6 S8 ool b (gl and ala 51 Gl dad o
S S Ol & 3 ge el oy Jail 15 S5 Ol Vo
Ll asls Pl Jo sl dVanal 5 (Bl s LUls

ol il S 9 Sl pole alzo >

el oals 13 g S0 e s IS 5 08T e 503 S
3520 5Ll 555 2 V=555 5l 230 e S e 5 Ol Ll
el s ile Olel 3 O el 5l Lis 53 (gladdaie zaS 5 axils
AL Sl eslial 4 5L 5 el J 28 VA= s S ekl e

(1) 555 0 ol (6 S aan Sl (612 (65555
St eV = L oleast sbasaslyl 551 e eled 5 aplin lay
Ll axl 50 VA= 5 oS 0 Dl a0 S Sis QS an o
5550 SaolKais 5 UGl 50aS 5 Sloys Joos s Sl sdoms
PCR:Reversetranscription)U)JSQM.Jrlgalg,,g_q-d,a.:ﬁ;:;.)'l,f'
RO INW] e M s~ (polymerase chain reaction
St el 5553 A i sa o ol e
5 oo S\allas 1 sl e, o

\q—JQJJSL;a.UL:'&%La})ﬁ‘.w‘aﬁd}u):}ﬁxx

L3

S Gl 5 ) o 2 Sl i sl b el
.(Y)Méjuﬂdlgbﬁfklf&w)s

FLTUSS s s 5550 53 (8 smn hsa Sloslinal g, SO
Ol 5 1y olew g ol Kl 5 e a8 AL e Laesls
Eoed 5 ol Fod 4 4 S LS A0l Al
3550 53 ol ol Pl LT Oley L2alS ¢ L3 gla il
;ljwfmawp@uut;uw«s@\pwa—m,s
2l b e oS 5 sl elS as pams ) 15 55 3L
A7) sl (2 5o 9o 5

s LA 0l B kil a 536 1 Lo liloes Sla eSS
saasls 5 b las slassls ol egdle =S o b
Lpdo Soslper Bolane b sl s 5 olexr!
L gt SS5 ) smadl ad sl Olisls B 5l 2B 15 Lo Ll 0
L Ol ss SeudlS b glaosls 48 gazms oS (5Ll
Sl camelr il sl B Sl (gle 7t SH5 o
s 2l b Sleslinal 5 2ilg glacidl e (6 pter
3 Ml sbeedls st adsl J=lie 53 o s 4 a5l s
il 53 3o LIl (sl 5 b 515 e Laesls Ol
(0F) L3Le o8T 1, b s pas

A=k Aot 3510 Sl Gl mms Slaesls o
L o eSS leslinad sl go s sleas aubL S S



19-32995 1S 6w (5 low b alulio g olwliis 5> segan (g sl oIS 590

< UlySas g 0blS Glé e

gl as,s ¥/ ool 33 s 1l 48 315 OLES O 551 5
Wi Slapsodn Lo s QY 5 (L3 555 1 L) 0,
ol el oo (SIS jsb 4 das sl sags 4l
ol gl slandlas 53 cioman (YY) 35 Ao )5 AQ (s
U s 2 51l S 5 Snz T SO o sk 5
A 53 5hos3 AE Cons canllle il S eslin
SLOL o il 15 she AT/ s § Sl 0L,
YY) sl olas |y Koo o

23 s 3l a5l (SACSLS kS 5 e s s 4 glanlllas o
o3l s 318 a5 S 0Tl Gl oS At oslinl o 5o
Va/Y BY/A o s Shas pled o A osb 4 Lsges S
O il 6 e s Sas Ao s

Elsl e 5 S (Sl s 58500 51 (6,03 sanlllae 5o
S5 30 4 s 2l A 30l (i ) oyl i
@ Ll o K5 5 (Wwwwastrabnet.com) col 5 5 S
ol S e sl ) Sl Glas gaslrs 5l e 215
Vo ls slaesls (g O 83 48 ol 315 OLES s
(V) Cl s s

035 pasie Glp osmas iaa 5l 6505 saallas s
o3l Lt Obles (sl OT 3l iy 5 Sleos (slo ke
o s Slys o slaael Ao ;3 47 anllas GLQL}J;JM
(L oy 5 33 Jaw 5 0 plowil o 53 &3 L (s Lo 5 0
(Y0) 35 Jsd LG

Ol s il s 53 Ol o8 (8 sne 598 SLa gt
O S Sl s S Olon G Ol 5o o
S5 S eslinal 0L OB sl s lialie 5 sdes 355 o
b p3Y Ul slay IS 55 0155 pn ol Canns & gl
e aS AS jastie glasllas 53 asal gl (YF) Sl el
R L e A eV Lo L LS e o s

UsS mons
o3l bt s Ghaze b s 55 5l a5 S Coronaviruses : ols ft’

a@mé@ﬁ)@‘&k}\ASMa.,\;”ﬂ)Uj;wjﬂ)

Slogondl Sz 5 (S Se5 57 03 13 oS (A=) )
x5 (Ol ol ke @) Ol s Sl 5 asis b lad
5> S e 0Lty Sl 3l o3linal 4 1 pranasine
il 1315l alial gl 53 ol 03 g o S5y 5o
GO OY) cl Jilila 5, S5 55 Lwdsa S s
350 Sy 03 Lo g8 bt #1531 50 055 500 S (55
Sastizal ol bl b 4 (0FIA) Col a8 S )5 anlllas
2l gy sy ol g A L (S s L“W o)
OLES (o 5vmn osh 5 Sl 3 Shos 1 0) S5
Q)u}dﬁ%uuww\w‘C,.ij'.ﬁ.g:ﬂwla.)s.\jaél)
%Bwlw.wlswﬁwﬁiju)ﬁ
3,55 52,5750 (ol At b 5 Ao Sl S a8 5505 5
opn e folge B0 o o ean Fgr SR (s
JS 4 55ls sy e b el OL5 4 3,8 I3 s
U5 el 50,8 3 )z 2 sm lss eld iy
el S5 55 ) peo a0 Dl ) 5 IS 1) e 58 s

04) 348

SER 93 (F s Fsr AR 3 )8
el LB 5 Il Qlsle gl o gne Jhga L;uw
44.5(\%)m;tf;w)ll)dﬁiwg,?l{l}@w)ns.u;»
g:w;\uw':wumL;i,:ﬁ)%;)\.:m{;)\y,sugbldgaw
dwu@,);.wuﬁ@mﬂ)tsw\;\gmkJ&M@.45

Ma;@\;ﬁiwﬁljj\ﬁ;'giﬁ6&@%&_,.@)&&;

Sigd O Shos
o gan
o3 axd Fao Jolgs
wwbi J s
3,85 3b

Sy 5l g 13 aren 5 b OT B3l 5 o8 g B ga 5l aalinnl - K0S



100 (g 6 lai o> joli Jlw

B bS5 55, Ll (oDl (Saig o) (xSl
\‘/O?):‘x.:w4.,\..[{9Q_(,.«lL;dszGround-glassopacityC‘)Ua..pl
JUNT-3) POvS V| S PUURS N W STL VA R ARG PR RPN VRS PR WE ST
1y S 'ﬁ@m%mgmwbuﬁj\mjﬂ/u.gu
L oo st 52 08I0 OLES 555 Sl S e b 858V 5l s
S8l o3 YIAY 55 0 (53 8 53 slaam sad slaws ials
O g s ol 311 A edalie (0 ¢L<;.a).>
3833 golas cal Lol i ls i (De o L el
Sl pde I lb il (g NS 4 e Ll g5 o
ASL;JlJ,élﬁ);.iﬁLAAJLL}al.;ﬁgffd"a-ju_égojgmfl

(Y8) 5 5 gm0y isls (5 K03 Slains OIS

ISl o goes
)s.wta,wgwuu\éuu;ﬁ,‘m,wu,;@;A{cw_
s OLdl 4 Ll 31 (goles Sl (la 255 35050 Sl & 5
x| J cpl bl adae 5 a6 3 b 511 51MET (6l
4 Ol Wt sl 50 505 525 g sl 5L (sL2B 55 (65 leny ST
Lz 53 SV 5b e 3] 3148 el 0315 5 53,50 3 Ol
ol slas 53 a8 6ol 3l ile Wlos o5 Hlaws 5,8 HLS 5o anes
Solbo () &5 L ol G s LU 55 Ohlas L
Ceslodd Jazie Oludl a3 01y 5l G b 5l edtions 5 sboas )b s

V) s s aen Tobe Gk L

la oS
S lens 316 oKy 812 ST 5 M 5 (6 2 (S0l sl
U,SJW':v\;a_j,ébJup‘wlemtbg\uw)ﬂ}u};jldiL'.
(o ] 3 OLIT QLSS UG o o domze YL (gla 525 5]
23 ela VA= 558 STy 5l IS 05T g a5
a5, 51 ol gl aile ws g o sla gyl s 5555 Jb>-
des Gialo3l s s Il 3 35 s i slasl ek
Sla s s bS5l il gl 5l sl pla STy (poean (FA)
S5l 2slS s 5 8L 5 s 3L S ale 3l Ul s
YU oSS Wloss wnt b QULKe os 1 3Ls S 5 (5 ot

ol il S 9 Sl pole alzo >

(YA L5 o (6 law sl ol Ol ks 5 OB 5 53 ki
S5l gl 551 F sl ol 15 e e s s 0
3 ool Oz 5L Sl ley Jule U ] sane
CaiS VA% aas 3 lawy s U S (K (YA il VA S
w03 gl B psle ) sbay Lol g, p andlas 5 (M) s
Y2 51058 Glasms s p 5 o SlEL (YY) Skl aalsl 1 4A
055 w03 Wl p S s 5l 4 el pine GLAS TY G
b oo s s ol 7F) Litn s o5 RNA o5
Il b S o Iy 5 OB W, 5 Ok 5 oLl 5s
o ds CaiS Oluslaseds Jita o 5L s S0 sdes 0 55T
SARS-COV-Y ponkiS 3l 3t s 13U 5 S a0l g 53 o 1
@,;:ou\);d;wl{ﬁouw,@);m‘\ﬁm);
@ ot A0S Sda 5l ey sl S ol g 2 S My

.(\"O):JS}S):\)QL@;-{:LJ)M&,U\?

LsS rons ¢

Sl 5l Wlg e o De Ly S s p 4 s L
U olixr 5 abs o 03l IS Sl e oole 33, 5o e
2l S 5 s 53 el (6 32 pladitn) ¢ (K5 0 s 5
1l 35, diom 5Lt s el Ko sl (ysizeat Sl o
(ol BN e o e sl S AL adls 55 s 05
IS o 0n S Sl Lol el s olSaus LS &
Sl 1S S sl 5l ge 53 S e S s 55 1 AS
LIS Ll 5 0% bl SV (i Lyl cJlg
5l sen a1y Hlew Ll o350 cpl aS Sl (5158 50
(F5) XS dee sl

Soler 4 e ST S Sl s Uy ST e g @D
a3 oad el 5l e Syt Bl pd e Vs S
R L B P BT P S S
e s plonl Slidow 5 Laslal il g 8l 5o
225 Sy ol 13l s ys MY ) L5 el il e
Lo ;3 NEV 55) St 4 pon (5 o oK 3131 s 55 VIAA
Shae 3,53 5 Kot 5 cind el ¢ oiid P (3] 50
osbas AL (o)l g Lo ya YA S3) gl (55150 VE LVY 0)



19-32995 1S 6w (5 low b alulio g olwliis 5> segan (g sl oIS 590

< UlySas g 0blS Glé e

R @ 3 yoden s 2B asiis et ) S o) o b
e3¥ ol 2ilig ST 5 Sleys )38 Ohiles 4 (Sas Ol
b3l 31V A 5 S (S leny a3 gl (YY) s e
L .33 o 03l RT-POR ol s s (ool J ST 50
Jsb 505 B Ll e b3l ool Sl 4 gl Jl
03 5 osls 25 LI e ol Jlez| roman IS
3 ST 4 el - lae RTPCR i S 35008 5l
Mo Ollas e 2 6l Kl sla o) 40 g8
el VA= 5 S

e 4y S 5 Ole 2Ll 5o 0l b ad 3o SO RR-CT
oS pnd Ll 55 ool olgS 4CT 3 g2 5 1L .| SARS-CoV-Y
d>le 03 Ole 51 (A e (S 15 (3L By S a0 D
Sl Sl S5l dle s laasl sl s ley sl
L.A;:..m..v.é}CTéLM:élir&;\d\ﬁdp};muiﬁéurzwﬂl
S 5 Golew 2 20 53 8 5 1 B aile L s
(P ol o 030l Ol sl g e 2525 (51 AR
o158 Nature Medicine alzws 53 Yo Yo Jl 55 01,a 5 Mei
F14 550= RT-PCR 5, Lo Cand 5law 400 Olis 3148 sl
S obew YA (sl 2 cilodd 2158 oo 1S5 5L 53 5l e &
S5 52305 e Lo 51405 Ml Ao g gazes ol
AN Uy uﬂﬁw)\ o;l.é:v..;l@l:.? NSV
osbaaS Jb pssls LA (gho ;3 4Y L35 VA 5 S alad
o S e A5 LS G (6 S Oy Ao PV (SO
@L:J Seedd (iS5l au g aS s L35 sla i
b aze JU oy shR=CT el ) 50 534S 515 OLLS IS
0ROl e e s Sl enw s
(1Y) 5,5 Sas V4= 555 Oloce o e

Olays Jol o Koy ) gsle
508355 SE (gl et iy S A5 0 2 e sa
S A G e 5 VA= 558 el f s s
S Ll sbel olew ol oL sla S gl slp
oS e 3131 s adlan 5 iG> ol Bl S oyl

(YA ‘M).x;;svsé.aj.x;-l:b Sl

Us S S5 40 Ol s 53 (o8 e i g2 3l 3Ll (slacy o

(5 F2n s an 55 gosliial Lot mal 5055 0l S sb o

ol 50 15180558 (olew 53 OF Sl ealizul oS ol s

e 3 S o e S e Ol o e g Sl 55 e

S n o3lizal by o slacs LT 5 ke plabis oJ 28

o b Oleys 5o Cds 5 S ulsil Eel s o

OFY P cl ol (golew opl

Sl ale oS ol slaesliza

M)bdbjuﬁﬁ_‘)é‘:&u)b}@ﬁ&bu 2
oLl b b e 5 (6, el Aol B O S e sl
e 5 s ann g a dagn, S WS ss 4 )
S oSS M 5l g0 oy

Sl g st VAL 558 e olE 5 i T
oyl (gl Ll 5 o (Lprme 4.K5) neural network S
S iy ax 5 Sl s Golen AL S5y s

Sl b e e Ll e s BU s (oS Y
LS s Sl LG 5 gl

B R I N N
S o Mol 35050 o i 35s] Caed 4 Ll 5 e 54 4o
el 5 L e 5y ol s 5 4l a2
.JC..ADL;A

olsara sy bl p Ol Jals: Sty 5 ol >k 0
33103 6l W s ls oy 03, 1y pwmead 5 STy 5
Al e VA= 558 4 Dl

OS5 5 il OLS I IS oo 5 Jos 2 sliad 2alS 7

g kY3 5 Sl s (el eslinal bxs Ky V.
P 53 Sl (Sen 4 QB0 (i g LS 2
s e el (Sl glaadl e e DL LG AL

B pASE 4 S
S e bl 2l (e G (S 5nme 8 SWSTL
a5 n ol (SASLL 5 (SdS sla i 5o 4L



1E oo (oguw 6 Lo (o jobi Jlw uplﬁb&ﬂl;ggguﬂbjavlﬁgpghal.aa®

aezlle 535 (Fyae Sisn e 08 Gl n Y JSS T IS G s 0l S S s s o S
;te,ilw_uﬂamgsh-,;_;w.,m&awq)wéuuz,,p L;J:fw): Jilfé.u:da Sl diLasJ;- ol eomed 5 LS

S el o sen g b 5 S Sl sl g S g LS Y

e lylo slow
e 9 . )
o Sk (g
| S ie® U
4 Ml Wde el Iy pdle Sl 3
14— *S
U T U [CRCaSs ]
e awli e aul pas
Sy wwb 1
-
4 U 2995 | L] 1w
( 'S \ N\ \ ( 'S \ ) ( 'S \ N\
@ adgl gl @ eyl pus
.-98._) ki .é‘)ﬁ_
ol Lol ool
il
o
~ fRT-PCRf
ooy 954
~—
1) A
S a0 o 2 (o &,
18-a995 SEgan i9R
f s A ) f s Al )
~— ~—
( s A ) ( s Al ) ( s Al )
ki ,8 aolol ouls plouil (yloyo Cado (i
~— ~— ~— ~—
( \ ( \ ( ' \ ) ( 'S \ N\
S aolsl @yl aols!
DIPR  (so GG p (o auai ) dolol ool plouil 4o yo
~ (G ~ GEghas ~ ~

Solaie gl B, b anslis 5o 1) (o gae g0 e (63,18 slaael Y IS



UlySas g 0blS Glé e

19-32995 1S 6w (5 low b alulio g olwliis 5> segan (g sl oIS 590

W0 90 7 9 Jumilly
S e S S Wil 93
AT (o e 13 v 29

w2 JSle Slasuie s
POl 3 5es sl Culw o
[k

Sl e S50 9 Sl
el peo slang,to Cols
D oo

9510 Sl Sl 0 Laals
20 539059 Ol 1

e dast

B g ogh Jaw g il ol e 5 sdae glac e Y IS

o341 Gble 2bs; 5 655y

Shle (S50 s Lot 5 4525 b IS o 25 25
by raman S asile 5 gdoaib |y Sl e bl Ciliss
sl @ dTsl 3l bs) o peae Giga i 3,08
Ly amels il 350 55 55 Jlaxsl 5 Sy 3l 31 55 3
ﬁ&ﬁéﬁﬂcjbo\)li@jGozes 0V) Ll s A
Qs 5 50 Glalpl a5 Sa LS LS w1 IS
5SSl (eSSl osan sr s S0
& Ol o 4 s o 0L 0T s A plonil Ole 23,
3 pleze Oles 8 5115V 4= 0 555 Oy o8 gz 5 58 SS
Q)}.p4.3‘)MJJ@J}H&ML&QTM@‘)J.J;u{L‘{JJ
Slesliially oo 50 lis S plalid 5 e 5 (Gdbay e 5 (Sdn 90
53 sl bl (g5l L | b slaesls 5 osina isa
ilises Gl 531,14 558 4D adad Hlay YOV 55 5 4els]
W 350 1y ol | b s il Lol s 5 2Ll
L3 gad 215 Ao ;3 AT s 1y Ohla S sl 5 Ao
PS5 L Sl b 2 45 A S i gares 53
Jolos 5 s Sl 0L i om0yl bl
ol S ge 2 S odliial (£ 5 fish p SR (Shn d 5o
5 ol B dae f 5 kS Gl Odelo S S
(0Y) sl VL 35 L1 A- 558 a0 e Ohles 2L

Fhl Sy S
Sleesls 5l s s Conle Llg o o 5ime Sgn (g5l

3550 5 eslalag ‘_;LQJ,«L;W} sl gladila ;5 50

(¥ IS8l il |1 e 3 sdmte (slac Ui s g s 0l s
Slosd Jo g pefites LU 2S5 SV fas o s s
S sl Ol 5 By 5w Mane 331G 2eS (6,55 5
5B Frean Ssr p e St alewy 4 Ole)s 4l
S S o S o0 DI (2 e Bsm 31 5 5
Pl ol a5 s 1 4ey 5 iSle 2ty Ol
23 Bs S besske 6l OLSes 5 il (FO) Liao
23 a0l . Llesls slgin ) oiemn g leslanal Wi
Ll w1 Gledl dlie 45763 S° 3 20 | Deep Learing (DL)
SAS sz | edamg 5 S5 glaesls Ll 5 e DL ALy e
Gl 5IDL eSS b 1) e 5IUT e 5 WG b a
loesls 51 slite ks aSedd |25 L, 5831 51 (g3utae
sdes b 4 DL (= opl bdas o 111 ol w0 dis Of 5l a8
2o by Laesls |5 5 el & slite (Learning Machine) ML L
Atificial 31 DL s3lizwl OT e a8 dns oo &1 s 55 & glize
LML L Lo, SI1 48 Jl> 3 (el Neural Networks (ANN)
(¥2) Cl (gl glaosls o atnls
iJold DL (slaae gozs 25 51 (& 2
Generative Adversarial Networks (GANSs), (YV)
Extreme Learning Machine (ELM), (YA)
Long/Short Term Memory (LSTM), (¥4)
o a5 (Sl 58 s Slaptens cpl Sleslinal sl
chs\.sQl;sud&i\dAz-)\m)l::ﬁjdﬂbwﬁdlﬁ
Ol & Ll g5 o o8 (S0 50l 55028 5 5l slaesls il

00) 3,8 53 sl 5 50 a2 S5 Sl (S50



100 (g 6 lai o> joli Jlw

L5 o gime oan Sloslinal ) 502 55.(08) S KaS 1S
el sheslaal.canlodlonls folas dud glagls anw 55 L ol
2l ol 5 aols Sbesl 4 Sty e (5558
Silesl Sl Il 3 opl 5 S e p OISl 1 6l S Ol
ol s Bl bl w3V (ol 5 Ole s ol
Lol Fras Bgp Jodlly f e dldn e D e Ly,
s gl ilesT b (gl el s )l G w oS e
Sl Sl emman 533,85 RS O senlionSly an s

(OA OF) L3l Ao STy A 5 Jsb s L

‘-éLéJé ‘}:wj:JlSrP.wd:'@ls
ol Jsb s Ol sl o3 208 5 SLSU 2l s o
b sl D e 1 0Ls 5 Sl ST VAl S
JMJL_}'A‘JJJ‘)\S“J}A‘)‘)‘w\fb‘wj‘-:)_}"f
ol eslaiul ‘-;:\.:ll.\.éJ L;LAC,.._;‘JA J“""J’l )lS e u.:,.alS LS\J"
)JQD)J@\)‘ijceﬂuﬂ.@ﬁmszjjjxw\CMA‘
JL.AQL&:J;-)J%bduaﬁ)))\aJW\bdﬁj}\Jp-\f
{._AJJ':.)'j,ﬂo_j_):.@_fu_}j;SJa_ilri.J:«Swl:;}g-jQKAlwl
s Sl i ool cpl syse s Sloys S a1y (S8
Sl gla il oS 3 e 5 s 13 56 cou | ey
() Lk alS spd e Sleys ey ()8 5L Eel &S
LS)LS{F»U:‘ASLSLAJ)J‘A,\q_“\iﬁjsg;"‘)"’l'ijﬁilj‘:’)"
oy Aoyl slacas 5SS aS osls olis ol Slallas
F g sn Sleslial 5 5l - b Ol 4 Cismondi
v.AK.\i.leﬂ SLas Jaill § gw b e ssldde
daesls sl Lol Giaa . Lsls Sl o8 ,2 08 5 S 2
Syl sy glacid ghuanb 5 nis beddesls jolant
o575 2 360370 AR Sl shudib 3545
5 Cawles a3 318 b3l cus s 3 JAY S i

ol il S 9 Sl pole alzo >

S ey e OF sl g 5 e 31 A0 O e

2 S r s e 3050 SaT LIS e (o sn Esh poees
A el el L 50 XS i 1 adle
b &S S V8-t 5 8 okl J,2Sey bay iS5 ps e bl
able of 3 Sleys 5 il &l Kiw llwsl of a5
GAeS 3550 53 e ey Dl bl (OF OF) 555 o]
S35 0T e 4 ol Coadl 61513V 4= 558 okl gt
By S S g S P e i e
ol Ol ilises bl

S Slr Fran Esr e Jde S OS5 Zheng
S o gean joen 4SS SO a0l sl &1V S s
Long 4.<.w4 s Natural Language Processing (NLP) . ;| J.«SJ;
Slelsl 56 2153l gl |, 3 5 Short-Term Memory (LSTM)
o3lital 3,50 (6, Kb 3l poges ABT bl 5 &) Ky
4 Ve 313148 sl OLES oS 5 Jobe ol sl bt sl 3
Olye 0 0301 51 g o228 B g glags, b VA= sS
Solor JUES! gn3ls 3153 L g 9o 5m oS Ll 6 5V S5
355003 oo opl iy G s sl Cillas (g S aes
SIS OLES o 53 Jseme b 5 Okl i 53 el (slaesls
AT Sadie & Cod o 5eme B8 » e (oS 5 e oS
S el a a6 sl SIS D)o 4 o]
S s JB Ol L e s lale L5
Vb Ll 5 6,8k 53 ol LUI5 LSTM 50 .(00) das
S (0F) Conl a3 0dd &) g S 5 (63955 e e
St 4 g 55l ey 0 a8 Cnd Qo any
(OV) 555 g0 plosil diad 50

2313 e So ke
03 357 50 Slaesls o 5 4 Sleslial b o siae s
23 els Sl 4V A= S (ol b Slais ST
dods Lagols anw 5 5 (b sl opl 5 AS 0SS we
Sy slagls o o VA= S el bl 5 s el
SFFRe A S St ol ool b Sl L
el Bl e Slades 5w o lalki s lo 5 Lol )15 s



19-32995 1S 6w (5 low b alulio g olwliis 5> segan (g sl oIS 590

< UlySas g 0blS Glé e

4l s ol Ol JolSs 5 (sola L35 sl (s
.:,lzsﬁ)lSv_aoL:JJ

A3 Jeged VA 555 35l g0 a5 Ul oo (8 e 5o
S block—chain (s ;5Ls . LS o esliinl a4y Lol sla S5
Cbﬁ\juaslsat‘w);;}@wﬁjmﬂ.&w
oacnis elilel ahax 5l zilig S s |y Sleas
(V=) s
LQLQC,.:SﬁB-JQJ)JJ}JMC,.lPM\‘\—J{.}jstf.blidjb).:
W Glols 5 559500 ST b b 035 Gl predS
@«som&;\@_jd;u,gwaﬁwpammal{
S5l Slle gla By, a4 iy ST 5l eslana]
Soslpaor 4 S o SuS ot 5 me 33l plulid 4 oS
oLl 4 (Start-up: MEGVID LT il G izt sy ledb|
S L3 o b S 0 S lay 513100 5 ) oo a0
SOlF o 5 S (2 (S m 058 5 30 B Ossle Slacrss v
2L les 5o gl gl GOl sl Sl Ol s 4 W]
Slaasl 5l a5 S eslinal ,I8 Il JJJ.C}.LJ« Slalasws
WJU&JLJ\}‘&ZA%J\&)\;db)‘)‘}bbo‘ﬁu&'
Sl 4y S oS sl 3L oled proman 5 e bl 4y an
@Jj@mbubrdlwu\f.bla.uu;-\jb\‘\—.kujSm
L“JJD/\J;.AJ\f‘o.h_jﬂ%U)Qﬁjd\f&;‘wdubb
(A=55) (F2) sl nlad (Do

Frean Sop p dSE L AL gl
d>ﬁ)56umuﬁj\L;\caji..f;ﬁ.:k):.xj(_;@dc)m&ﬁ

esu;.ﬂlj)\.s.i:l}:jdjuﬁﬁ&x‘@}A;QMZL,\@@)'J;

Or rals (:SSle s g Siom uls, b aen gl Colan
5 gman e leslizal 3l o ARG LT glacis gdo s
Lo ga b J3 wlie Sladllas 5l b i opl (8)) dol oz
Gl EalS ol S ams (PY $Y) 55 20 VYV 5 Sles
Sl ol 1y Jlo sl 28l 5 s b sladaly o541 ST
sdin3allyl Jon s o 53 Sl 5 S s OIS e RalS el

RS W LﬁJLAJ) QLAJ\;- am)ﬂ\j\)‘ _;5\;‘ DL QLAJQ-

AAST L Lesls Lo 5525 Ol 55 oo 8 5 A58 SWSTL
534S Sy e xws 5l gledd 5,4 Dbl 5 a3l Ol
S 0l 3015 e el o VA= 558 (S5les 3 (5 oS0y
S5 a3l s s (ke el Glalle
o3 O s 21 J 5 53 2l S o Olmasine sl 4
SN ok b ablie 5 (5 Kiy ) 248 3153 55 Joily o3 S
F an gm oyl 5303 ;S ) Feslinal sy 5 Sos slacs e
53 & 5 oS e Sl e L)) s ege SiE
U8 i (OF FF) Sl dal i analr ol L LU
sl 0 5 95 Sl g o il b SdIS (6, Ky
SNy Sl SIS sla iy Sl sdes sb 4 Olagy o
L el S G eSSle e . oslizad 28 5
O S 5 s e 485 Sl (6,8 Ok T Comar
jo)wéjjujpwU;Q\):&l;UsM}@:_uda)w
S S5l sk (gl 1, Wei Zhi Comer Lo
J-’J:‘gﬂJW%‘)wﬁ Sl o8 S8 a4 e J xS
Q.i.u e e ol Lol oa Sosbd Q—.’.\ );UJ@&): Q..,.\
SUAS (e S e Sl (2 s s Sleslinad
LS e 3 aS L ke slaslew Sl (6 K
(50) ::;M LS o ,8 Ol

SEFan A g e VAo S el als sla i)
3ol 5 pele Olabl LB pasis s S il
a3 0 Gsie o)lse JAS 5 (680 3 lons el
S350 Glacas a4 adly (askil oS Ay oo k4ol
d;ju;w\.gwlwm;\ﬁ!pc,@jpm—cumu@lg



100 (g 6 lai o> joli Jlw

S SST Lty lie 3 (gl L DD ) Fos 28 o s,
55 il s 45 (635150 50 LS 523 5 e e B
3 @3l ek LB e s 53 0 ol e 3T S ) e
S ol 0T 5 Sas DA Lasedn (b5 p Ll e et
sl by 53 (65 Shae 5 golrla LLoSI 6l (saals
g o blazal ol s Shas 5wy s glalisle a5 olSKon
3018 e (glasls CaiS ool (ay ege ik s 500 A 5
3,15 (6 s ol Ol VA=0y 55S Ol s 35 50 53 .l Lile
Ll oserg s kS ebsS ) Ly Ll e o smae Shsa Ll
o3le] o s JEan a5l diad pa glaaSlis 5l ealizal
Silessls U gola gbaw s, 31 ool Ol IS oS

VO VY) el

S 5 domii 9 Cou
a0 sl 3l ol e el s e sae s )
als b Ky (Slidos s Ol s ann 5 A= 5 S
F s gh g e Nl e 53 S edlinal OIS o S 5
A& gl bl G edd ~1b Ll pa laasis
S A S Ll e o shan Sipn S e eslizal Ol
Sl 51 g 5 LB e s Al | el (a5 0l
5> hled ol 5 a5 S S ke il e DL el 51
S GSP5S el pasis Sledbl (sl
S35 dal g oslall G b 5 il oS o SIS 0L 550l s
Jebo 5 4 A L5T Dlles (3l ol 4 0l 5 oo Jlie
(Sloss Jp A (555 8 SlalT Sl (L
3 Sty s @l Sy DLl plonil g o3 1T Gbls o i
35 Eelila GUl 5 ey po pl aan s S 0 L31 6 S o
Va- 558 il 1 5o oS OIS Sl e B i &S
Sl 5 il Oleds sdiasaslyl 581 5 Lok ley ) 5
) (e P e Gl 335 1 a0 sl
VA— 958 a0 S 50 3590 Ol g5 4 a5 LS oo r.alj_e L Ol
DA elebdiagse Ohle b Glons Jay led n 50S L L)
(Job B S s § osllad o 1y Sleys Wgy aslsl 5 el

ol il S 9 Sl pole alzo >

Ak slae s 53 L i onlp ses Cudlitg ol s Sl s
4 S JAL«%6>J..:‘)LS‘5LQMU){.Q—w‘w;)‘ﬁﬁﬁu.ﬁﬁﬂ‘b‘)jﬂ
(Solow il Gl 23l Ole) p ie laesls L
Bl ol Sl st 6 olen 400 b slad e
Lol amglie 5 Jde S Olge 4 3lg Slagioew 21
(58) ol Ll sla b5 (5l s

DB SIS s e i ot 2 OB e S Sl S
Oldies 3 a5 S Lavs 534S (glanl oo ns] 58 ate dsdor a5 SO
RNA sla JI 5 53 A5 0S5 0 50 Ll 55 o oS sl ol s
SESS S Sleslinal by s a5 ke o 5 45!
G55 S e gazma 4l led s G 1 ok 05 eSS
11 S rr 1 Ol 5 S ol Lnoals el 5 4y
E5an g Sladal 365 54 ool 5 a8l ledb|
G SIRNA 15 Lol a5 a5l (slads el ol ol oty
SIRNA JI5 5 &S o Jas (62505 Olge 0 aS oy s Jus
Sl 2SS 2 a5 Ol g 0 Say o
o 9ol o3ls anw i Jlgme gla s SIRNA 15 oo
035 (pl ol 005 S aslis 315 RNA sla JI5 L
ot Sl Ol o 1 s s glsesls 4e gazms 3 o2 55Tl
oS 2 S sl o i s 55U S ool kil
TV s a1y anl g lads S o oo e 53 S8 e
V=VY) Klos S 5158

Folbedd smite Sl e b s e SO S LN
a3 ST s p plelid lm adb s (il s s 300l
35 i LOT 6l 151506 e 3l 4o L1 55 a0 5l aS o
Q\Ml:aéjt}bfuw;)swu%&(ﬂyq
OudSl s g8l o2 oS i G Deep Mind ;s Sols i) e
Dl i Gl e G e Esr S Sl eslinal b
s 4s SG asl ol VYY) W S sl Wi 8
s G o s slaedle o ol s sl L
4 A 45 sl 058l (S0 SOl s o Dl B ) ) 0
Jlesl 31 g aslsl 3 305 oot OF @ U195 o o oy S
WS AS o walp 1 Ol okt (3l winge o sS) S



19-32995 1S 6w (5 low b alulio g olwliis 5> segan (g sl oIS 590

< UlySas g 0blS Glé e

3250 ol el Glo oy 2l Glaars 5 il 5o sl e
ol 02 0L S Dl Dbl WL S oS el fxe
305 (S I 2ws) Sle so sz > 553 0L 5 (s
b Ll gree caliies (glatn 53 DDl s 555 1SSl
w0 ke glreslsy aSCol Ko sl s ol Sl esliad sl 5
5100 s sl anilss o 5 slen o ki s 03 S SN 5o
S el x5S b 4 S Sl (o g 5 el o nainns

References

1- Zheng YY, Ma YT, Zhang JY, Xie X. COVID-19 and the
cardiovascular system. Nature Reviews Cardiology. 2020;
17(5): 259-60.

2- Pooladi M, Entezari M, Hashemi M, Bahonar A, Hushmandi
K, Raei M. Investigating the Efficient management of
different countries in the COVID-19 pandemic. Journal of
Marine Medicine. 2020; 2(1); 18-25.

3- Tang YW, Schmitz JE, Persing DH, Stratton CW. Laboratory
diagnosis of COVID-19: current issues and challenges.
Journal of clinical microbiology. 2020; 58(6): e00512-20.

4- Shi F, Wang J, Shi J, Wu Z, Wang Q, Tang Z, He K, Shi
Y, Shen D. Review of artificial intelligence techniques in
imaging data acquisition, segmentation, and diagnosis for
COVID-19. IEEE reviews in biomedical engineering. 2020;
14: 4-15.

5- Gupta R, Misra A. Contentious issues and evolving concepts
in the clinical presentation and management of patients with
COVID-19 infectionwith reference to use of therapeutic and
other drugs used in Co-morbid diseases (Hypertension,
diabetes etc). Diabetes & Metabolic Syndrome: Clinical
Research & Reviews. 2020; 14(3): 251-4.

6- Pirouz B, Shaffiee Haghshenas S, Shaffiee Haghshenas S,
Piro P. Investigating a serious challenge in the sustainable
development process: analysis of confirmed cases of
COVID-19 (new type of coronavirus) through a binary
classification using artificial intelligence and regression
analysis. Sustainability. 2020; 12(6): 2427.

7- Butt C, Gill J, Chun D, Babu BA. Deep learning system
to screen coronavirus disease 2019 pneumonia. Applied
Intelligence. 2020: 1.

8- McLeod R. Management information systems. 7th ed. New
York: Prentice Hall; 1998.

9- Zwass V. Management information systems. New York: Wm.
C. Brown; 1992.

10- Turban E, Rainer RK, Potter RE. Introduction to information
technology. New Jersey: John Wiley & Sons; 2005.

11- Sheikhtaheri A. Application of expert systems in clinical

el VA= 555 4 Ve Olslay 3l e
22 s o et S 8 ol bl 2 L
Sl s 4 55 s 535 Sl Gla il 5 mlpe b (S
Slas 2 5 (S5 50 s sl 0 Ol 55 e s some ol aler
@Lﬂ,wwwugi;,gw@,b;t.;;a,u\w
mﬁwq@\jsxﬂpw\ﬁfﬁ el p5lile
Oeamed Aas JalS 1) ) Oljee e Ay 53 (el Sae
stjuﬁ slaesls s Sl rwuuw el slestanal

decisions. Proceedings of the 2nd Health Management
Congress: Fara Organization; 2008 Oct 29-30; Tehran, Iran;
2008.

12- Sadoughi F. Decision support systems in health. Proceedings
of the 3rd Health Management Congress: Fara Organization;
2009 Jan 18-19; Tehran, Iran; 2009.

13- Schmidt R, Gierl L. Case-based reasoning for antibiotics
therapy advice: an investigation of retrieval algorithms and
prototypes. Artif Intell Med 2001; 23(2): 171-86.

14- Chi CL, Street WN, Ward MM. Building a hospital referral
expert system with a prediction and optimizationbased
decision support system algorithm. J Biomed Inform 2008;
41(2): 371-86.

15- Babuska R. Neuro-fuzzy methods for nonlinear system
identification. Annual Reviews in Control 2003; 27(1): 73-85.

16- Pedrycz W, De Oliveira JV. An algorithmic framework for
development and optimization of fuzzy models. Fuzzy Sets
and Systems 1996; 80(1): 37-55.

17- Goletsis Y, Papaloukas C, Fotiadis DI, Likas A, Michalis
LK. Automated ischemic beat classification using genetic
algorithms and multicriteria decision analysis. IEEE Trans
Biomed Eng 2004; 51(10): 1717-25.

18- Garibaldi JM, Ifeachor EC. Application of simulated
annealing fuzzy model tuning to umbilical cord acid-base
interpretation. Fuzzy Systems, IEEE 1999; 7(1): 72-84.

19- Li L, Qin L, Xu Z, Yin Y, Wang X, Kong B, et al. Artificial
intelligence distinguishes COVID-19 from community
acquired pneumonia on chest CT. Radiology. 2020.

20- Sadoughi F, Sheikhtaheri A. Knowledge-based systems
and artificial intelligence. In: Sheikhtaheri A, Editors.
Management information systems (concepts, structure,
development and evaluation).Tehran: Jeafari Publication;
2010: 158-185.

21- Maizels M, Wolfe WJ. An expert system for headache
diagnosis: the Computerized Headache Assessment tool
(CHAT). Headache 2008; 48(1): 72-8.

22- Exarchos TP, Tsipouras MG, Exarchos CP, Papaloukas C,



100 (g 6 lai o> joli Jlw

283-

25-

26-

27

28-

29-

30-

31

35-

Fotiadis DI, Michalis LK. A methodology for the automated
creation of fuzzy expert systems forischaemic and arrhythmic
beat classification based on a set of rules obtained by a
decision tree. Artif Intell Med 2007; 40(3): 187-200.

Ertl L, Christ F. Significant improvement of the quality of
bystander first aid using an expert system with a mobile
multimedia device. Resuscitation 2007; 74(2): 286-95.
Fisher AC, Chandna A, Cunningham IP. The differential
diagnosis of vertical strabismus from prism cover test data
using an artificially intelligent expert system. Med Biol Eng
Comput 2007; 45(7): 689-93.

Wells DM, Niederer J. A medical expert system approach
using artificial neural networks for standardized treatment
planning. Int J Radiat Oncol Biol Phys 1998; 41(1): 173-82.
Abbod MF, Catto JW, Linkens DA, Hamdy FC. Application of
artificial intelligence to the management of urological cancer.
J Urol. 2007; 178(4 Pt 1): 1150-6.

Niruii M, Abdolmaleki P, Giti M. A combine simulation model
for ANN genetic algorithms for differentiating benign and
malignant breast lesions. Iranian Journal of Medical Physics
2006; 3(13): 67-80.

Fehr AR, Perlman S, Maier HJ, Bickerton E, Britton P. An
overview of their replication and pathogenesis; section
2 genomic organization. Methods in Molecular Biology.
2015;1282:1-23.

Jackson B, Boni MF, Bull MJ, Colleran A, Colquhoun RM,
Darby AC, Haldenby S, Hill V, Lucaci A, McCrone JT,
Nicholls SM. Generation and transmission of interlineage
recombinants in the SARS-CoV-2 pandemic. Cell. 2021;
184(20): 5179-88.

Ezzikouri S, Nourlil J, Benjelloun S, Kohara M, Tsukiyama-
Kohara K. Coronavirus disease 2019—Historical context,
virology, pathogenesis, immunotherapy, and vaccine
development. Human vaccines & immunotherapeutics.
2020; 16(12): 2992-3000.

Tyrrell DA, Bynoe ML. Cultivation of a novel type of common-
cold virus in organ cultures. British medical journal. 1965;
1(5448): 1467.

Visy JM, Le Coz P, Chadefaux B, Fressinaud C, Woimant
F, Marquet J, Zittoun J, Visy J, Vallat JM, Haguenau M.
Homocystinuria due to 5, 10-methylenetetra-hydrofolate
reductase deficiency revealed by stroke in adult siblings.
Neurology. 1991; 41(8): 1313.

Pollitt KJ, Kim JH, Peccia J, Elimelech M, Zhang Y,
Charkoftaki G, Hodges B, Zucker |, Huang H, Deziel NC,
Murphy K. 1, 4-Dioxane as an emerging water contaminant:
State of the science and evaluation of research needs.
Science of the Total Environment. 2019; 690: 853-66.

Woo PC, Huang Y, Lau SK, Yuen KY. Coronavirus genomics
and bioinformatics analysis. viruses. 2010; 2(8): 1804-20.
Liu T, Gong D, Xiao J, Hu J, He G, Rong Z, Ma W. Cluster
infections play important roles in the rapid evolution of

39-

40-

41-

43-

44-

45-

46-

47-

48-

COVID-19 transmission: a systematic review. International
Journal of Infectious Diseases. 2020; 99: 374-80.

Woo PC, Huang Y, Lau SK, Yuen KY. Coronavirus genomics
and bioinformatics analysis. viruses. 2010; 2(8): 1804-20.
Chen Y, Liu Q, Guo D. Emerging coronaviruses: genome
structure, replication, and pathogenesis. Journal of medical
virology. 2020; 92(4) :418-23.

Dong, Liying; Hu, Shasha; Gao, Jianjun (2020). “Discovering
drugs to treat coronavirus disease 2019 (COVID-19)". 14
(1): 58-60.

Kumar SU, Priya NM, Nithya SR, Kannan P, Jain N, Kumar
DT, Magesh R, Younes S, Zayed H, Doss C. A review of
novel coronavirus disease (COVID-19): based on genomic
structure, phylogeny, current shreds of evidence, candidate
vaccines, and drug repurposing. 3 Biotech. 2021; 11(4):
1-22.

Salman FM, Abu-Naser SS, Alajrami E, AbuNasser BS,
Alashgar BA. Covid-19 detection using artificial intelligence.
International Journal of Academic Engineering Research
(IJAER). 2020; 4(3): 18-25.

Naudé W. Artificial intelligence vs COVID-19: limitations,
constraints and pitfalls. Al & society. 2020; 35(3): 761-5.
Luo H, Tang QL, Shang YX, Liang SB, Yang M, Robinson
N, Liu JP. Can Chinese medicine be used for prevention
of corona virus disease 2019 (COVID-19)? A review of
historical classics, research evidence and current prevention
programs. Chinese journal of integrative medicine. 2020;
26(4): 243-50.

Mei X, Lee HC, Diao KY, Huang M, Lin B, Liu C, Xie Z, Ma
Y, Robson PM, Chung M, Bernheim A. Artificial intelligence—
enabled rapid diagnosis of patients with COVID-19. Nature
medicine. 2020; 26(8): 1224-8.

Allam Z, Jones DS. On the coronavirus (COVID-19) outbreak
and the smart city network: universal data sharing standards
coupled with artificial intelligence (Al) to benefit urban health
monitoring and management. InHealthcare 2020; 8(1): 46.
Multidisciplinary digital publishing institute.

Haleem A, Vaishya R, Javaid M, Khan IH. Atrtificial
Intelligence (Al) applications in orthopaedics: an innovative
technology to embrace. Journal of Clinical Orthopaedics &
Trauma. 2020; 11: S80-S1.

Jamshidi M, Lalbakhsh A, Talla J, Peroutka Z, Hadjilooei
F, Lalbakhsh P, et al. Artificial Intelligence and COVID-19:
Deep Learning Approaches for Diagnosis and Treatment.
IEEE Access. 2020; 8: 109581-95.

Bi L, Kim J, Kumar A, Feng D, Fulham M. Synthesis
of positron emission tomography (PET) images via
multi-channel generative adversarial networks (GANSs).
Inmolecular imaging, reconstruction and analysis of moving
body organs, and stroke imaging and treatment 2017 (pp.
43-51). Springer, Cham.

Liang NY, Huang GB, Saratchandran P, Sundararajan N.



19-32995 1S 6w (5 low b alulio g olwliis 5> segan (g sl oIS 590

< UlySas g 0blS Glé e

49

50-

51-

52-

53-

54

55-

58

59-

60-

61-

A fast and accurate online sequential learning algorithm
for feedforward networks. IEEE Transactions on neural
networks. 2006; 17(6): 1411-23.

Hochreiter S, Schmidhuber J. Long short-term memory.
Neural computation. 1997; 9(8): 1735-80.

Shi F, Wang J, Shi J, Wu Z, Wang Q, Tang Z, He K, Shi
Y, Shen D. Review of artificial intelligence techniques in
imaging data acquisition, segmentation, and diagnosis for
COVID-19. IEEE reviews in biomedical engineering. 2020;
14: 4-15.

Biswas K, Sen P. Space-time dependence of corona virus
(COVID-19) outbreak. arXiv preprint arXiv: 200303149.
2020.

Gozes O, Frid-Adar M, Greenspan H, Browning PD, Zhang
H, Ji W, et al. Rapid ai development cycle for the coronavirus
(covid-19) pandemic: Initial results for automated detection
& patient monitoring using deep learning ct image analysis.
arXiv preprint arXiv: 2003.05037. 2020.

Chen S, Yang J, Yang W, Wang C, Barnighausen T. COVID-19
control in China during mass population movements at New
Year. The Lancet. 2020; 395(10226): 764-6.

Elavarasan RM, Pugazhendhi R. Restructured society and
environment: A review on potential technological strategies
to control the COVID-19 pandemic. Science of The Total
Environment. 2020; 725: 138858.

Zheng YY, Ma YT, Zhang JY, Xie X. COVID19 and the
cardiovascular system. Nature Reviews Cardiology. 2020;
17(5): 259-60.

Bouhamed H. Covid-19 cases and recovery previsions with
deep learning nested sequence prediction models with long
short-term memory (LSTM) architechture.Int. J. Sci. Res. In
computer science and Engineering Vol. 2020; 8(2).

Zheng M, Gao Y, Wang G, Song G, Liu S, Sun D, et al.
Functional exhaustion of antiviral lymphocytes in COVID-19
patients. Cellular & molecular immunology. 2020; 17(5):
533-5.

Sohrabi C, Alsafi Z, O'neill N, Khan M, Kerwan A, Al-Jabir
A, losifidis C, Agha R. World Health Organization declares
global emergency: A review of the 2019 novel coronavirus
(COVID-19). International journal of surgery. 2020; 76: 71-6.
Hu Z, Ge Q, Jin L, Xiong M. Artificial intelligence forecasting
of covid-19 in china. arXiv preprint arXiv: 200207112. 2020.
Allam Z, Dey G, Jones DS. Artificial intelligence (Al) provided
early detection of the coronavirus (COVID-19) in China and
will influence future Urban health policy internationally. Al.
2020; 1(2): 156-65.

Cismondi F, Celi LA, Fialho AS, Vieira SM, Reti SR, Sousa
JM, Finkelstein SN. Reducing unnecessary lab testing in
the ICU with artificial intelligence. International journal of
medical informatics. 2013; 82(5): 345-58.

62-

64-

65-

66-

67-

69-

70-

71-

72-

73-

74-

75-

Fialho AS, Cismondi F, Vieira SM, Sousa JM, Reti SR,
Howell MD, Finkelstein SN. Predicting outcomes of septic
shock patients using feature selection based on soft
computing techniques. Ininternational Conference on
Information Processing and Management of Uncertainty
in Knowledge-Based Systems 2010 (pp. 65-74). Springer,
Berlin, Heidelberg.

Fialho AS, Vieira SM, Kaymak U, Almeida RJ, Cismondi F,
Reti SR, et al. Mortality prediction of septic shock patients
using probabilistic fuzzy systems. Applied Soft Computing.
2016; 42: 194203.

Cheung JC-H, Ho LT, Cheng JV, Cham EYK, Lam KN. Staff
safety during emergency airway management for COVID-19
in Hong Kong. The Lancet Respiratory Medicine. 2020; 8(4):
e19.

Chen Y, Bai W, Liu B, Huang J, Laurent I, Chen F, et al.
Re-evaluation of retested nucleic acidpositive cases in
recovered COVID-19 patients: Report from a designated
transfer hospital in Chongging, China. Journal of infection
and public health. 2020; 13(7): 932-4.

Kricka LJ, Polevikov S, Park JY, Fortina P, Bernardini S,
Satchkov D, et al. Artificial Intelligence-powered search tools
and resources in the fight against COVID-19. EJIFCC. 2020;
31(2): 601.

Sussman GJ. Electrical design: a problem for artificial
intelligence research. Massachusetts Institute of Technology.
1977; 425: 1-20.

Minsky M, Papert SA. Atrtificial intelligence progress report.
1972; 252.

Kumar D, Meeden L. A robot laboratory for teaching artificial
intelligence. ACM SIGCSE Bulletin. 1998; 30(1): 341-4.
Makino M. [Clinical laboratory and expert system]. Rinsho
byori The Japanese journal of clinical pathology. 1992;
40(4): 333-8.

Li S, Yamashita K, Amada KM, Standley DM. Quantifying
sequence and structural features of protein-RNA interactions.
Nucleic acids research. 2014; 42(15): 10086-98.

Huang S, Yang J, Fong S, Zhao Q. Mining prognosis index
of brain metastases using artificial intelligence. Cancers.
2019; 11(8): 1140.

Dzobo K, Adotey S, Thomford NE, Dzobo W. Integrating
artificial and human intelligence: a partnership for responsible
innovation in biomedical engineering and medicine. Omics:
a journal of integrative biology. 2020; 24(5): 247-63.

Yu KH, Beam AL, Kohane IS. Atrtificial intelligence in
healthcare. Nature biomedical engineering. 2018; 2(10):
719-31.

Hamet P, Tremblay J. Artificial intelligence in medicine.
Metabolism. 2017; 69: S36-40.



	Pira_No_41_Print_3

