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Abstract

In late 2019, people around the world became involved with the outbreak of the emerging COVID-19 and its
subsequent pandemic. For this reason, researchers in various fields are looking to solve problems related to crisis
control and management. The strong transmission power of the SARS-CoV-2 has led experts to use artificial
intelligence to combat the pandemic. Artificial intelligence refers to software that, in addition to analyzing data,
can have decision-making power, in fact it is an imitation of expert human intelligence. This study investigates
the use of artificial intelligence during the COVID-19 pandemic. Advantages of using artificial intelligence in
COVID-19 are presented in the areas of rapid detection and treatment, assistance with rapid diagnosis, monitoring
of treatment stages, epidemiology and tracking of infected areas, pandemic status prediction, drug system
management, reducing the workload of medical personnel, predicting and monitoring of COVID-19 outbreaks,
follow-up of patients, vaccine planning and design. Also, high potential for the application of artificial intelligence
in clinical and research laboratories has been estimated. Another potential use of artificial intelligence is to predict
mutations that may occur in coronaviruses in the future and cause new symptoms and complications of the disease.

Keywords: COVID-19, Artificial Intelligence, Clinical Laboratory, SARS-CoV-2.

*Corresponding author: Maliheh Entezari, Email: mentezari@iautmu.ac.ir
Address: Farhikhtegan Hospital, Tehran Medical Sciences, Islamic Azad University, Tehran, Iran


http://dx.doi.org/10.30491/1.1.3
mailto:mentezari@iautmu.ac.ir
http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

e,

b ©

1

‘

& Ly b d
\ Yfeo MUD}"%Q

AN
N V4
Y-V FY sOlxiuo
10.30491/3.4.131 @

VA-2995 (512 (S y9.50 ol ateudd ol 3l )3 (Eghan (Sign 3 )

' g S ligen T 81y (ggen ¢ 0B U5 < gilodlas J15€ * (g, el ! (53Ugy 50

Ol o esollool ST oISy oyl Sy oo oS8 i locy o K%e)5 K3y (i Kon pole lisioes jSyo !
Ol il ) 4 4 (K pole olKi o Stij S 04ing s il Sl 5o
Vool o i pdy  VFee/o0/-5 e L,

2>
s > e 4350 5550 e uslye 330 (] ol L aoldl )3 5 VA=0y955 s00bog5 (glom g b Y4V Jls Sl 5
OUolid )8 el caely dydar (g9 09U9,8" JWSI )35 it (20 Co e 9 S8 L e po lSUie o JLid @0 cciliie (sl jo
4355 poglle &S 3l slaylial o5 4y 6,lil cqinn ign .Cusl oud (605 dod (pl b ablis sl coinn [ion il edlatul oo 4
o3latwl pawyyr dy dddllas oyl )0 sl (aastio il (bea 5l (sauld5 Z8ly 1> bl ALSD (6505 paewad ya8 Wlg o el Juloo
P05 Solew 3 (Ssian Jign jl okl (gla Cyje il 0ad 4Bl VA=a568 (lon (ol (loj )0 (Sgian (g2 sl
Gt ot 039l Bble (2bd) 5 Siglsennl oloys dale Sygile s a4 S lopd 5 e lld o A
sl dllive 231 680 Vg8 90 2 )5 5 (o e Slopd S SIS o (BB ¢ 09)l3 s Co e ookl Cumdg
5 b Slilejl )5 egian Giga 308 sy LUk il pizmen .l 00 con 4Bl ©jgar STy (b g S5
2 Caol (S a5 L3l o s b i diwej jD (Sguan s | oalatwl (gla sty 3 300 (SOl o 09l Sldiis

25 g)lo x5 )lse 5 pille Sop el 5395 bl b gy )3 0]

(_)»9).:51;5; GL;JO ua.or.mu oliuuloj (S guan U»}Ib c\ﬂ—.bsﬁ :lﬁb)‘s.)-"ls

mentezari@iautmu.ac.ir g pSdl Cuuy .5 ) WS! domle : Jgtune o2 95" I
ol el o ool J|j| ol ylyhg (S pole ¢ Kisud b i ylows :U»)J]


http://dx.doi.org/10.30491/1.1.3
http://dx.doi.org/10.30491/1.1.3
http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

WY/ oRiolejl )3 e giunn Lbgn 38

ohols g las oyl (nly )05 egan (b Cunl @y g
(V) 3,13 1y paseis sl jls 5590 oloj

Sl Sgian g jlodliil Lulyd (6)9 50 adllas ol )
2 35 Cal oAl gy Vmg5S (ol J3US g 65ty
sl oBilefl > (sae Sign sl Cobll (.5 8L g
Gl 039y b yasels

SEFu0 (gD

225 pogle &5 31 (b3l p o)Ll (e giae SSga
&8lg 50 bl ALBld (6345 aeuad )8 Wilg o daodly Julo g
osr 3l e ola s ol jawste ol (bee | galds
|y isble (583l i lalT ok iiS o odlitus] e gims
Oy e ptaes opl 3Sles dxis uled)S I
ine g (2had gols Bl g b ool Jelos g 355 e ghane
33 329 (Sgiae Gon sy Cuje g iy (nl 0)lsen
S5 20 el e sl |y 2l L 065 5k 4 oS
OBl (2l 395 (o0 Lo jlod i &7 (93)lg0 3 S Ll
S Sy o () 9 30,5 usnal Cpanastio buwgi 45 3y 3929
Pl sl s ol 1SS S el ln e e peN)
08y U g by 03l byl 6 Sl (o by 2 (Sotuae Shgn
(A=Y ) sl oo g 4 5o yiB

OGPy e St OSlas Jole V=SS
Jelos 35U ot b i (sl 00 03 iuled e giuns
kol o 3o i dmlgs o Ll o)l ) asldl > a5 wius aliso
Modgh s 9 polid)5 )l g 38 Sl s s ()
O (Sl @S < g anl S Geores el 3 )Skes
BB p (e e 3)5)5 9 3955k &S 31> dg2g B
Obj 4355 558 (2 )90 Cilisee Jalgs 136 CoS o gan
3)90 03bgd oAb pys JYuS 45 3) dg2g Cuje nl ool
OlSito 1) Madigh s (U195 (bl 2 9 035 )18 (o)
(1Y) 295 pbol JSog5 cyguay iyl

igh 355 Jos
=5 gan

a8 Az Poo Jolgs
b J s
9,953k

@ Gty Sl (Egban Jhgr (63 )Ses Jolpe V- U8

J Mar Med Supplement Issue 2021

.

LV RPY
cliie j) Gy & (SARS-COV-2) his g Uy
ol Bble 4 @ o hgr bl plagy el ) 355
o3> )18 il cou 1) Lis JS VA=558° (eil LBl [ ps
el 55 g VAmay598 5l (L36 e Sy g Ghllise Lol .l
ol bl 55 ] ] 5 Los o (ol ddlaie 268 g 5l (e39m0
S VA=2998 (ol join addlas cpl (idgs (loj U]
S5 4o oo ly 59T cn UL Sl odlatl 4y 5l g oS

V) 395 o Ll
oS alye 5l oUb e b b e eyl
sl Codgize Wl odd dmnlse VA-wgs8 4 Wl 4 Sl
sl 0l 39008 g ¢ yialoj] gl dlgo ¢ Sloyd wlids S Jiuw s
Ui Olie 5 iso ub jasis s olKislojl L5 3,90
wlgs 50 sl s db diges po> Linl 8l picren (sl ol
5 o sblad gyl obnl coly iy (Sl
VageS (ol 0y b ojgpel Casl oA (sottumpus pd
€y Gl 5 ) o (B Sl (ag b gy diejls

(7)ot oo it sl olKutlegl >

oo 3 1y olons omd p ol Wl oo L o3ls U]
o 9 ol Eond 428 @ dog b S s ISl Ll
390 53 Cawl Cusenl Blo U] loj zalS (LS cla el
ST wyiwd Sygeas s 030> dcgasme 45 sl p3U VA= 995
Looals LT a2l sl (o grme 29 Sl oolitl (g, Sy il
2k il Jbo oS 5 gl Gl dsgemme (nl @Bl 3
(V) cl (e ghan Shgn 5

ooy Yl B eilo oo B lo (Glulone (sly S5
Sy s odls nl g ooglle oS quas (HBly ploj )
Ob 55 g (eleinl o sl oad (59l gan (slesl
ol B 35l 3B 1y Lo g5 oo Laye 00l byt pé (sl
o o3 dogurme S (o | 38 Kool 4o
Al sl god S 3 |y Gl il (o SqullS s
5 il b culle grmina cla)ld) (iligy dlge
gl dolpe 3 pogad 4 led (o)l (ilige plie 1 eolinl
5 bk T ulg oo o odly lya 5 (HBlod slo 03> g
(F0) 5l 05T 1) Lo ¢ pogos cuilins ;5 50 clalsdl (ol )l
Sl mws sl 0> o iy foolitwl 5)lge S50 5l s
ol bl ond 0l b SeSitie VA-1y95 Lds 3)lge dlaws
A8l o 0 bl ages Cubligy Slalio o ol ax o
&g o sla ol gy liseb] BB m ccanl o)) oo
@15 (59) gon gy (sl 03l (giludo g B3Iy s g 005
(33l (F) dsise Cguome ST (il S eyl L
Cubligg i 33 ol ) duw polie (6,500 ¢ (i )luel
qme paddl b p Sloyd I ) e (i el oy


http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

s 4 CT wpg opl b .cwsl SARS-COV-2 cizae 4
Codgdome (ghyld VA—1y568 Cigae 3,5 0 (sly Cunl (e
ot adgl Jolye 3> Ghlo 5 (S ol Sos 105 il
Sl Sl sl s (Sigdgly Jly sleal
e b dbw 4udd CT (glo aly plol (gl (ogime Sign
Sl Cud @l g ilaw 2y > (35 )8 Al (b
(\') Gl 045 ooliwl ul)l.o.u By RS ‘51)4 uJbKM»Lo)]
Nature Medicine abxe ,» ¥-¥+ J ,» o,Ken 5 Mei
RT-PCR g, b osds Cous jlaws 340 oleo 3l as" wdly i)158
Gy bl onds (5158 Cate JSO )b g0 5l w85 IR D90
Omaasiio ugi VA= 558 4 Wl b ggamme ol 3l slas YVA
Lg‘)’ (S guan u,.:a_m (o )] ool C)LJ A w d)sjy.)l)
S b lis ) ghod AY Cdd V=968 (ol ausuis
o &S5 D Bo (6518 o) Mo FY 1SSle jglay oS
o1 ()15 S5l bawg & 390 (D sl (hie &) 503
i 9 R-CT bl &jaws 3 a8 ol ol IS ol g
OlF (o (Sohas (her (i whew Aoy (Sl ax)b

(10) 3,5 S5V lilows @ sl 4

oleyd Sl S ,eile
O)la lp edgr juw SO Mg (o0 (Sgan Jigp
Ozxed WS bl VA= 958" ail £90d (o ey 9 )95
Sl ol 0l o S gl el ol )l aSd S
SaS Wipo 318l s axdlas 9 yllas s ¢pol ol 48" kel slo]
9 b 1y oMb gy 4 (Ul Medsr plaww ST
GrSded b &S wad e Gl ol s oly e
2 s (0395 slaaly Y-S ed JWd VA-aes8
SoSed)lge 5 (3:83 6Ny dlm] duglie (pl 45 oy ylege
ol cilisie Jslye )3 daate (ola o)llas sgag o e a5
Ui yg oo b3y 505 205 gl oo s oppimad
Sl s dwsgy oy Pl I ey )l 8l g Sl
@ (Spae hp )b 3y B (sgkae i p S
—355 wille by Glabl b 45 A8 00 SS cogas (S5
5 Shdes (VF) wmd gl sl @ 5 slolis 1))
oigp Joslitel waa gngle)S L oojle sly oS
I, Deep Learing (DL) g, gl .53l ool sl Iy (£ gime
5155 oo DL ik, o JBlio 1y ] alslis 5 03,5 b0
5T hr g5 LB jokas 5 48 g2 |y 0k 9 S50 sl oy
s 5,5l 5l (oaxio gl &l IDL iy il 4 1y s
ol dydsy "j e ol odly I Jglite sy &S ons oSS
Learning (ML) L baas DL «Jls ol b and o &)yl 1,
s jD Cglate gy b Ty by odly 1y 5 sl cuglaze Machine

ek dzwgl g 0dlail Cuow 4 molgn 05950l (S jobo
O3S Gl Jlie (i @ (ogtan Ghen Sl 258 (o Jold
P By g Cegw iuliEl cel gadge pl S o ool
ol Lo
9l jlo3latol b yobo (pneds g oAb imy joo (625 (oS
LS (oSS Wie 3)lg0 o pde 5 RSl drwgd 4
i Silogil ©yg0 4 V=998 90 p O)lai g S Gl Y
Oms e J> oly Gl ol wilg oo neural network
LS By drwgs Sloyiey 4 g Golow 52 (Shs
ol b 1) coste maw Wilgy o : 86 0,8 6,80 Y
S e Sl bl g (sl 4dgs
o o3l bl |y gond g Ul s ccunle gy b ¥
2 Sy g Ul o)lse (o G 25l Gy WIS o0 35290
S P e e R e
DD o
sy g (2hb lp gloj S iguSly 5 gl (2L 0
sl b g)ls copiee 0355 Iy (wimen 5 STy 9 95l
NA-968 & Ui ol,81 Lo yd
O g Cudlagg QLS e ials 2
Eosd s 5 Slamgas (lelll 5 sl b 16 pSKdny Y
l (S552 lo Celyo 4 il Sl b Bl s 5

e (8151 (Eghan (pigh 3l o3l Cu o
VA-a995 (o8b 1w 52 loyd
& QAP 4y SeS

b b el gl S (Seae igh SeS L
bl (SelShl 5 SedS sbpise » 4l copse
oy (2lad (et 4 s ool (o) B2 )b 5l &S 358 0
Bl g Sl 6 ohlew & (See loj Gy 55 9
Golow paseis gy (VFA0) aad o 1y o3l Jlai il
RT-PCR pliy (o9 (solais] JsSse talojl 511213955
Jsb 59, Y 5 Wlgie Sialojl ol U ol b 2595 o s3]
b 53 9 33 2929 OO (ite gl Jleisl (ppines LS,
b p ST &S sl zylao RT-PCR s ¢S 39008yl
—955 Ohlen @ pasedd lp iRl Gle Ghe) 4 )98
SsSitio hles sl ogol b adlge K hR-CT sl V4

VFee aoliogg [PPLYSAZRIEDS


http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

WO/ oRiulejl )3 e giunn igm 38

oot 1 55 a0 2oz 5 Py 9o 4 b S35 ol e
S ohKen g Zheng .cuwl les cilise sblis g b yguis ;|
S V-gsS wiie lp (Sghae Jhep p (e JAa
Natural Jas | (oS 5 a5 eguan Lbon aSus K Ll .ol
Long Short-Term 4. 4 (NLP)Language Processing
&l Kty ololidl 15U bl ¢l 1) 5 (LSTM) Memory
2ol 100 )13 o3l 3)90 (6 St I sogee BT Lil53l 4
b 32V =0958 & Wi o3l &S ol L5 oS 5 Jde oyl 4l
U (Sogl ol 1 o3l 1 g ot b pgus (slaj,
xS den (ilon JUiml (Bly ol b ggoge cnl &5 250
sl 03> dyg0 0 by, cpl 4 by Gudod ls 2)b cillas
e a53ls LS G 3 Jgesme o 9 il iz 3 (ool
ol 3 le Jao 4 S (o 5ian B (e (o5 ¥
Slgs o a8 cde opl 4wl (g dlaiig SewllS & jguny
ey il sl BB Gl 4 ) G Gl @l slalas
o SUsb b3yl g 83k o o] blsf LSTM cyje (Y5)
Ms).: ;i: (YV) Cowl 4&,..«: » (W) dj‘)l L$'>9)'> 9 639)9 O
Liadign (glb el 4 joome JonelS dwe & sl lopd b

(YA) 355 oo ploxl

(529913 s S 5300

2950 sla 03l Jdou g 4 il edlitnl b egume hgn
2 2ayh Oladss 4 V=565 (ol calize Slhiss ST140 40
Ao Lag)ls dswgs g (Ahb (slp (nl § 45 (o S8 i
e oyl dmwg g cilo b oSl JI5 5l sy
o oo (Sbag)ld Cud s VA998 (oily Larlpd )3 o]
P Eguan Jogr y (e b pluw sl Coenl bl
anwg b ol blsyl g eguan (ign il odlatul Y= S5 45 (YA)
Syokd cpl il eolatwl Ll oad edby isled Wus (slagls
2 Ol ]y obsS ploj 3 gl Gilejl & Gttt Co
Iy b ol oylubiwl Lialejl a8 canl b p3 cpl g 85 o
MRl o 4 o5 oad el (oguae (hgp Jowily geoe
dwg g pasdl glaghlil (Shb s,
2 sl Slilojl gl man g 23,5 s (gl
(VFR) 230 i STy 35 Jgo

Job 0> ohlew S 03,8 5 SLSL (Il Jds @
UL b ) o 1 loys g culige jS100 AA=908" coil
e g 0 ) & deoly ) calpl it J1oys5 5

J Mar Med Supplement Issue 2021

Artificial Neural ;I DL oslatwl )] cde a5 ans o 41,
Usane ML (gl 2,550 45 Jls )5 el (ANN) Networks
Sldcgormo 5 5l (B (VYY) Canl (o)l b gla 03l> & atuslg
el DL

(VA) Generative Adversarial Networks (GANS),

(V2) Extreme Learning Machine (ELM),

(v+) Long/Short Term Memory (LSTM),

Ss35)9 (Silorgiilon Sl whege il ool sl
Giliscs JIS81 dlas 5 01> 395 Jole s o (sl (s
Slg 0 a8 (Sb5s 50y pead 5 db sl oald uile o 62l
35 518 ekl 3)90 dox cpyihe CF Sl 63959 e
(YY)

sl b i3, 5 (5 5algonss]

S o Jelow g 325 4 W5 o osias Sho
Bblie 53,8 e § (ohis dib LS (SaS ciliske 3bolie
28 by Geizmen - plol Cuidge b Wl (o |y Sy
Al 335 5 llas odgll S8l (2bs) (ogian g (e
olod (g G |y dmele Bl D131 )5 5oy Jloisl g S
@l 0l g o> o S piie b o, Sen  GOZES (YY)
e H8065 w5 430 sl )l drwg Bun b &S WS
Oblew (ab3y 5 65 ojlul cpasds (lp (Foban Sign p
g S8 & g & amd (o oLt Ll @l a5 el
28 b3y 9 rlete Ghlow 308 J11) VAmdgS (lew (o 5
4 g g 9 Sopen |y o 03gll sblio Ll a5 (o
oo 3l oolatel b e g 008 ololid 5w (san
aslal jo ol ploul (gt b pllal b sl 03ld g (o oins
clisee bl )0 1) Va-0geS @ Lo aad jlow VOV 225
A d9ds 1y o b i Cawlus Ll L858 obj))l
9 H3g05 (1S 20> AV 390> 1) hilewy Siysiile § o)
P 4 dogi b pale Jlo )0 &5 M) dond pgecne
2o Jlos g 4329 51l bl e Conen g 03g)] 3blie
ol Caje 358 okl (egiae Shen (e gdm dw
b2y 9 st (Bl dxwgi g CudsS SRl ity Co p
(YY) sl U €8> L VA=0y965" @ Wine (Lo
ol Cuxdy S o

sloodls jl1y (g Comle Ll (oo (2 gimn hon (gl
2l Sy o Jole w5 (cloinl clo dilw, woge
S Oty of Jlei g 5 Cisie | (86 Slls 590
Eas pheh 2 (Hae (b ples ) Ul cpl (wimen
Iy dilaio o ;0 Spo g Cute 3ylae i Cud a5 2> 2929
poye e3blio (s ol (ol b donds )3 S sty
o bl 2 b 08T S8 V587 anily 55 4 LS


http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

crod lp 1)y Wel Zhi cunes Jilow g ©)llas (6 )9ld o 2]
ol 3 glis 8,5 IS ale S8 g (6 St (slo s3]yl
O 1y dadgn (655l ol 53U 10l 93 (l )3 yee S pe g Ua
S 5l sl egbuan Lbon 5l o3l ol Ko md_a
P S nle Gete sl glon gy 9 S5 plese

(V7) 33,5 juo 5" (00 )5 o (5 b )9S ol oo

o VA-2995 (S asld s (g,

Eas (g

o g el oleie! B pasuis cud SO cpbl
Igdn Ssie LAiles JiS g xSdn 3 Slohy Cueal
9o sl o & dtanly (sl &S Sy (o0 jla5 4
5 ol ol dir auid 5 UL zgug b MR-CT 1 oslizal |
Gy 5 o 5k 51 1 kS g gl 259, 5 )llas (sl B,
3)lge Al Bl (oo (Fotae (hga )30l @ ey
Sygly dnfervision Jlie olgie a5 ey Jupeus 1))8=2 965
B oAy JateS Glp (S @ g &S Cul
ool 4y ols gla She call 5k 51 VA-1g65 3)lse
pais IS yols ué wiumw S Dlock-chain ¢)sls .S o
ol ol Sslas (6w S5 plol g b 03l 4l class 53 5,8 4
5 sl 5Te 5 1y Slets Wlg_a g azsls Ul castel (5bid
oy pl 4 g s Bl b el gl oKlejl dlex
(V0 F) disy dgua |y (coges cubligy ol

SaS pBY (g 2930 V=g (el Jobo
1y U Lol 5 Gl 3T byl (392 by ot
e g (Floyd i 38es (b A5 el g)l> By
b9y (Sloyd (blige Gl i Sl (e 4 45 0
oo clo g, 5 by (el iS5 ] ool | alisie
@ NS (o oS jlad (550 3 33l (Gl 4 & (g S gualS
Start- MEGVIH) (& ltul S izl clelllo] (4 sl aaz
LS oo S o 213l g Oyguo Al i (olwlid 4 (UP:
N S5 9 3008 09dle Sl (93 awgi &S 5 Gloxiw b
aly Gl leySl plsie & il 5l g o 5 1S 0
N5 b g skt ole Lasme 5 Ul cglod 5 o lolis
oyl jolaie ds ol e a5 (gla asliy jI ey 235 oolatuwl
g kb 2 blin 4 i a5 S 03l il ) 35
0dd (2o VAmayge 4 Wl 4y STeSdio sl Bl Ly oled (i
D9 oo Sy glbl 0 didas 8 s s 4ol y opl bl ]
Slelllol (659l (= gime Gogn o Yge LSS ol @y 5
o b SlS @ il 4 1ol &S sl bl i
b SgSde 28l oigy a8l 5 Cajg ln bl slo sl
{FAYY V) ol oo el

ol ool _ligy (b Cudlye Jiwy HIS pres LialS (ol
2 leyd Dl g (galad ¢ e el 4 GGeSS ol ol
2 e cloid g Jizod s S, 5l oslinal L adgl Jo 15
S (o S8 e (x5 meal Ulp i sghae Ghon
Dhisel ke S9S Lailyd 53 oS3 3 392 e il (pioren
23 &)l low cl )50 3 Sl P ]y 68 o2
Sy o Eghae hgr &5 Cuwl ol 38 cpl aoms
S 29b a9 203 5 b Cos ) jlen ol
s sl o oIS b el & o) la il
sl ol 5 S0 Vg8 ol Ly 5o (F+ ) b ials
oS ey ol ‘OK»JZX..{LA)'] Jwy )8 o Lials
IS as ooy lis i) Gldllas .l (gygpope slacus
dgbigel e Sy @l 4 lg) aBbll bews
Eoaan ogn il odlail g iy 2k o, Ken g Cismondi
2Bl ols s asis g o e e |y ilde g
daosly 5ilsy Ll Chum .ol &l)) (gygpdpé 9 (5ygp
Ohlew sl 35 3y90 slo s s Al g ity Cpoliais]
$290% 3¢ 9 Sagpo 2Bblel (o s o1 il
g Camlus b 515 oSitalojl cans pa p3 TAL ) b
oogn 5 odlatul 5l g ekl clacws gaop O-
b L3 wlie oldllas jl cdpin ol (FY) ol Conds egime
osals Ll IS aoes (VYY) 5g g0 1YV 0 Skes bawgio
o sk ials 5 casbio b slassly (o) ,S5 slo Cans
Fuo s o 3 Sloy 9 (K3 )l woe il el a5 0y s

b olSislefl )5 Sloss oy 1))

Lo o3l o 5 45 5 (oo (s g S

Cunly o yiwd 1y glodds oy 4 Clelbl § a8ly yloj p uST
3 0lg5 (oo el dde VAmig6S (lows 3l (6 Sty 53 oS
W emgng po iste il gla S i Ll ol
ol Job jo il gl cudlie lamste 5 Clgsuss 4
9 d)&i.uu.’ 61).3 LY J)b 3939 J..ML.: ")J“l .b)f ool O\)_xg
225 58 el 350 03 sl (s)los Sl (5l b Al
e i sl bl K1) 5 e LEB Sguan hgn i)
cls aals amsls culle b bloy) 5 &l Sy 4 oaS
syl b SwlS pufin g JrS e .(va‘\“a)
sla by 5l Bles Glagy )3 .l 0ld gpg) lablo o
SIS b 35 (oo o3l J S g (5 Rk gl SellS
w&wld)muyMYfmbW\wMUf&
P OlFe W Cud oo (otan (Jogp Jdod g 4500 i

VFee aoliogg [PPLYSAZRIEDS


http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

WY oRiolejl )3 egiunn ogn 38

pide (51519 5 Low

sl LaloyT
(RT-PCR) (s

out plasil ylo g0

dikai 35 4ot oud plad oylo s

ghdo Jugh 5

Sylute slasbg) b aslie 3 1) (ogian (Bgn p (e (538 Goaaliy T-JSG

P g0 9B Sy Sl gag g 8 ietgn b
s mﬁmww st a0 glag sl cils
A e Gl 1y o9 9 Sgui o0

[ Downloaded from jmarmed.ir on 2025-07-16 ]

gt -
= 915 yots
—
N
™
=
()
3 o
S 0992209 6Pl Slauiw i 30 0l J-"f')ﬂ ouals
- 0T 8 Sk 5l calbu g 2 1908 pbel sl
e} 3t skows EJE R
a 23 (slogls dngs b o] b)) g (ogian Sogn 5l alizul F-JSu

J Mar Med Supplement Issue 2021



http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

5 b (Shy plS o & pte ol el (g6
GBS e Jelge ) doms 5l 1) 08 ol o pille
9 (Foan (her Cul Claliil S5 g dgiome i (S5
it @lgo cpl gl 4 S8l (gl o0 Sl
oBiulojl pse Yoo il YoOA Jlo p3 oS (gl (o ylas gollae
Pl (Sgias Ghen 038 bk N el 774w el
EVFY) W5l Ll dlsyo 5 @0y olKiis o]

oley 9 pasuls cusl (il 4 9) )5 s &7 i >
Nigd (o )5 edzmg o o3l I ool S ag 4SS L g
Ui JWd a eST ob Sleyd g bligy lesd Baiad &)
Slogowad jl Slesdy slp b 03l (35 Sbbee lp (o500
St o o ol b canliio (sl 00l g 5 585 Jleyd
oBtlef] 3 o cusl ol ais 5Bl p)5 g Ggmlos
O3 9 (> Sogo 4 i )l 1 (gl Ll el Jolute
Wl sl (Sog sl ooy )51 s 0445 o0 plosl Jbuzwd ilamw
5 P BB b s plo b (ol) 4 a8 3 )8 008 5
g Mt (Slidy (o b o3> SITAY Gl > a2
B (Sgy S0 b (8 )l &5 dtey by wl
Slp Nes o 0030 laad b ooy pl &8lg 3 Mg o &)
b ebe b el e G p3 1k wlellbl ol I 550 odlatal
o i s (26,5 S Lo 5 4558 <l
sl ol 4 fleay olelbl Clel o (go5i0 mlie cpl Joas
(PEFD) ol las 5y b | (g 5L

Ciloy5355 cly eguan ben I ojgpel ln olislejl
odlitul g )5 53,5 ol 5T s (613 000 s 3903 o
Cagn jlal Jle plgie 35y (oo 000 W) Jruo ) s
Pl @l oezen g b (e bl ol e
@ hedS G 5 5liel BTS00l saeie gl il
oes o s 4 iins ol |y 62,955k LG L i
Sy Slles Jlod g 505 JIb 5k & diadgn (sl e
2 530wl Jleisl Pluw o)lys jlain o UG o i
IR e plol Gy g5l B sladl b aises
Copde glp dligg by cudl e (el g Lol oiiylojl
@ gl cloodly 5 Sl lacws oKiws ol b s
08l p e by ol s (St il Jlowd
9 WS (o0 Sopm oMb iy Gy I Blate I (egtan Shon
plul (giydely pKin Colpo 4 |y Cluwlre 5 sl
Sl ey JolSo )5 (oo GI9SS (ogiuae Sign Aind o0
N\a i rg RO BN -

oo igh 5 WU L Sbosl b aliy
slasly 5l glodyins ol L couas g yud
9o 35 9 olon (s ey e soges Cudline Ao 3 3 )8

YA-10995 andulid (5l Mhowigr Ry o3
alStlef] Slidos (ol sgias Jion il ol o WS>
o]yl €358 oolaw] YA-13958" )loyd g sl 350 4
Oloy (S5%a 3)90 3 L lp dg2ge o o3l gl Sl
Sl gy dlge aus” eS8, S Benevolent .cwl (gylow
ool Al gomina sy 3 (Sokae Jhgp lusw
015 b L8 a8 Llag )l lolid 5 Sj ol 031> dc oo
L8 o9 palsyS (ol JyiS sl Nl ge 4 A8 oo w0l
Tl S d audon Cae o pgd 350 05 5,8 ool 350
Gl sy Hkdle |30 Alpha Fold el aws g sl ylis b
Jbe Sy sl 03)8 it |y bt g nglg)S b basiye
SOkl S gSeuisl ST @yl 1) g)s Mg g, Wl e
S o o0latl dle (6 uS0b 1 aS ol K5 K jd e
Sy a5 03,8 Lol ) 395 59) ¥ By alwss ol 4 el
e SlS 5L ol sl (6950 S (g 509)S Jedgs
ooy HSan sle Sl B b wly e &5 KAS 9,
4obyy Groges 3653 Glm b 4 S dgas ) ] 5 Shes
Ol 9 0oang P) ORE Ol 4 bagrpe op)lS
29y e U Wlgs (oo B g sl (g g (s Jus
Oljee ol s Sl )13 g diadon (aljBl LSl (ilow 5
S o (g pohd slaple plp ) Cglie JolSS
Sldl (slig,8 g g oS sl nl ol Cupmnl olsS g sl Jlgo
o Cudy ) Gl (pdiz g 5 (Lol VAF amd 3 b ol
g S Gl odwy jopel el lzu 4 BoasliS
Ll ocah 1) b ol Gwoie o8 ekl

(FY ) aed sl 1) (655,390 lolidl Cuslys o
Sl JelSs sy o lg ) oozl | ol
OB b g e (5992589,5 sl wiged JIgi g 4135 slaamd
e OB S e Al (o 03) 05 0fb sla Iy
35l 33 s sy e 3 | ol celo g b 138" oolizl
SlgSan 2)90 > Slelll Wilgi oo bt (Jlg 4 2245
Sy sl (o 29 41 gy Liae 4o )3 & b b
b wdle 6p5h p (e el o hjgel b i
b g ol o 3blia ;3 00 LS gy slaies
S b o 25 Soles 4 OlF 0 g ) 2
O9m 2R e sl Coje SIS e Gl 8 ]y esd
e ooy pdie olis il Llly wRislejl o coiuns
Ol 1 3 &S 258 (oo Mg iy &S Cunl (SOSgdom 9 (S
L og alyss pdy el ((Saomy 9 e > 4 ©)90
Sslon 235 sl (e (Soas Jisn (s3]l ool
30 (Slel otalejl (658 S 53 ol Laalyd 5 5501 05U
Dy D93y pasedd collialesl 3 (ool Jelge il
slacogize daygilyl dmolKied daygidUl wiljg, (slaodls

VFee aoliogg [PPLYSAZRIEDS


http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

WA oRiolejl )3 e giunn ign 38

ang SB)lsle o5 oln .l b (nigy ) 63,5
sl (5 e il 91> A igd o bliol Lyl 5 Sl
ale 290 3 wl pglej g oS et o o)l s
Slyi (oo (Sgmas (hgn bl 3l (g (551 lej VimdgeS
Ladgn (sla 4l jloliil b1y (gy9 002 9 L5 olisS' 1 )
woh Ole s a5 i ool egine bea amd yiljél

OV DY) sl (gilwg )b b Syl sl 4y,

-

(S 325 4o
@ Weo o3l )i ey el )3 (S giae Sh92 ]
b St GlaS el (loyd drwg VU908
Dher p e Pl ey )8 el g uSly g )l
Il oy ord plb Medgn (glaaSid Gl egian
Sy o (Egian b LS oo odlitul sl i slasnl )b
s B o g dulidy | 0sd Gy ol 51 18 oS
Julo 5 4y 50 WSy e Wl o il 4zl 1) clellls] )
398 Glo culblb pasis Slellbl (6)9Ls s > .ules
5,5 anlgs sl b g bl wuiS o S T b oyl Lo &S 1,
9 &350 cuhmlﬁ).i Slles gilwoslw & g o Jlio oy
Sty 5 ogront sl Ghlejl palS iy Jibs
o el b Ul ol e oyl dad 5,8 o)Ll (605 esanas
—hgsS el Sl o & CliSe I gy JB ik &S 29
e 33,5 i yo 00 2ol il ela olEitulol (gl VA
A8 o wold |y Gl ol egian e p i s
Jro olod pieS b 1) Vg 4 SeSiie 3)lge g
Iy Sloyd dgy asldl g by Jl8 Slwlid 5yse hlow b Sloyd
5 o ol U Jausty Jobs BB 255 08,5 @ llas s
sk Cal VmgeS 4 Wie oo glops ol 08 (b
S oBnlejl 3 (egiae Gign » (st St IS
L oo Gl oBtlojl (] Siabgn g ol S manilSa

s gl 3 o5 ouslul aen jl 2 13,08 o ;Suis

e Jos 4 1,08 5 S5 Colg g syl pol
Alie adgl (5,55 ;5 (Bl s den 1B N gi (il

ol dlie L5 20l b den g Wdg e o) 5L L

LS 4565 b 45 LS s pu gl M 5 128U SLAT
D)l 3925 ol adllas jd  adlio
&b

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

J Mar Med Supplement Issue 2021

b yogy opl pgos Cudligy 0w 31yl jud eolatwl cobls
s by .l 48§ 148 solatwl 3)50 aliste (sla 0> 40
Sl By Gloj 2 e sloodld Sl g o Jols (0,8
Slawlxe p (ise (low 4 Unl jlas cla Jio ¢ g5low pansuis
Jao 6 lsie 4 bl slo a8 GRIB 5 2L,
LEV) sl ] elinylid, (5l Joo by o duglie
B wang ol O 2 B (Al (S
295 b & gl asl il S pete > g S H5eb ]
P hasslSe (il Sly oo o Cunl odd ans lixe I
o3litsl b g 183 i 1§ (& loss 199 45| RNA (cla Jlss
ki bled o Gl 1) 1 olen 0 S S5 S
Olpie 4 85 Cunl b ol Jlod g 4505 ()95 G e gorne
2 oh9 @ Syl g padlize wlelbl (B33 oy wae I3
Mo adol (sla diges .Cawl ool Ly e5uan iga (sl doliy
Jos (629)9 (lgie 4 45 gy Jud SO IRNA Jlgi L oad
LS (295 Olyis 4 gdm Jud JIRNA Iy 5 45 oo
sl Jus SIRNA Jlg5 o Gy sl o o 298 0
oils RNA clo JIsi b gl g g 005 0313 dnasgs Jlsio
oy acgemme ;3 i )Xl 09,5 (pl ] 0008 duslds
oangbS 2licslon bulyd (Swiia Glr gy 9
ot P 8 g g o) S Jleel i we
(EA=D+) Wlo3,8” )5S IV dgio |, aly s closgsils s
01d (Ol Sl i b (g digw S &S (S
slaguSyn lolid (gan aiby il puped P odb &) L
Ll sl 1y 15 olon Blos Wl (oo 098l &5 sl (9
lid S 5> wree Sl S olgis & )5 Gl
S i Ky Deep Mind ;5 Sile pislges o azantils o gL
Sy san Shgn gy 3l edlitel L iS5 gyl (B
Ol (BY) 03,8 bl e (g JBLe i Gl et
sl odilo Aol o ey ln |y (oras 4Sud S 4l
Sop S ol 3 (00 )18 (g2 )90 ) g S 3 (19
Sl (4 Gl5 (o i e Como 4 Aty oS Sl ol
ST P WP VI EEPCIRYLN| IR CRg ot I RWORP P L R
i S ol |y i Sl a8 S Lo il 1y oSl
Slellbl 1 5 03508 (g yiwd 4 Slg5 (o )l (i
P uld 505 e esdd gl SST L duslis o (g)bd e
oA (s aloj] Slgan gy Lo e &5 (930
(rSgn Sl G W 298 @Bly dade S5 (o ped 3
sl bl gy canls 4 cul 5] 5,8hs 0 et

doi:10.1038/541569-020-0360-5
2. Pooladi M, Entezari M, Hashemi M, Bahonar A,
Hushmandi K, Raei M. Investigating the Efficient


https://doi.org/10.1038/s41569-020-0360-5
http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

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). doi:10.1128/JCM.00512-20

4. Peng M, Yang J, Shi Q, Ying L, Zhu H, Zhu G, et
al. Artificial Intelligence Application in COVID-19
Diagnosis and Prediction. 2020.
doi:10.2139/ssrn.3541119

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. d0i:10.1016/j.dsx.2020.03.012

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.
d0i:10.3390/su12062427

7. Butt C, Gill J, Chun D, Babu BA. Deep learning
system to screen coronavirus disease 2019
pneumonia. Applied Intelligence. 2020:1.
d0i:10.1007/s10489-020-01714-3

8. Vaishya R, Javaid M, Khan IH, Haleem A.
Artificial Intelligence (Al) applications for COVID-
19 pandemic. Diabetes & Metabolic Syndrome:
Clinical Research & Reviews. 2020.
doi:10.1016/j.dsx.2020.04.012

9. Alimadadi A, Aryal S, Manandhar |, Munroe PB,
Joe B, Cheng X. Artificial intelligence and machine
learning to fight COVID-19. American Physiological
Society Bethesda, MD; 2020.
doi:10.1152/physiolgenomics.00029.2020

10. Allam Z, Jones DS, editors. 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. Healthcare; 2020:
Multidisciplinary  Digital ~Publishing Institute.
doi:10.3390/healthcare8010046

11. 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.

12. Salman FM, Abu-Naser SS, Alajrami E, Abu-
Nasser BS, Alashgar BA. Covid-19 detection using
artificial intelligence. 2020.

13. Naudé W. Artificial intelligence vs COVID-19:
limitations, constraints and pitfalls. Ai & Society.
2020:1. doi:10.1007/s00146-020-00978-0

14. Luo H, Tang Q-l, Shang Y-x, Liang S-b, Yang M,
Robinson N, et al. 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. 2020:1-8.

U‘)&AA 9 L5>U9"/ VY.

d0i:10.1007/s11655-020-3192-6

15. Mei X, Lee H-C, Diao K-y, Huang M, Lin B, Liu
C, et al. Artificial intelligence-enabled rapid
diagnosis of patients with COVID-19. Nature
Medicine. 2020:1-5.
d0i:10.1101/2020.04.12.20062661

16. Haleem A, Vaishya R, Javaid M, Khan IH.
Artificial  Intelligence  (Al) applications in
orthopaedics: an innovative technology to embrace.
Journal of Clinical Orthopaedics & Trauma. 2020;
11:S80-S1. doi:10.1016/j.jcot.2019.06.012

17. 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.
doi:10.1109/ACCESS.2020.3001973

18. Bi L, Kim J, Kumar A, Feng D, Fulham M.
Synthesis of positron emission tomography (PET)
images via multi-channel generative adversarial
networks (GANS). Inmolecular imaging,
reconstruction and analysis of moving body organs,
and stroke imaging and treatment 2017 (pp. 43-51).
Springer, Cham. doi:10.1007/978-3-319-67564-0_5
19. Huang GB, Zhu QY, Siew CK. Extreme learning
machine: theory and applications. Neurocomputing.
2006;70(1-3):489-501.
doi:10.1016/j.neucom.2005.12.126

20. Hochreiter S, Schmidhuber J. Long short-term
memory. Neural computation. 1997; 9(8):1735-80.
doi:10.1162/neco0.1997.9.8.1735

21. Shi F, Wang J, Shi J, Wu Z, Wang Q, Tang Z, et
al. Review of artificial intelligence techniques in
imaging data acquisition, segmentation and diagnosis
for covid-19. IEEE reviews in biomedical
engineering. 2020.
doi:10.1109/RBME.2020.2987975

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

23. 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.

24.Chen S, Yang J, Yang W, Wang C, Bérnighausen
T. COVID-19 control in China during mass
population movements at New Year. The Lancet.
2020;  395(10226):764-6.  doi:10.1016/S0140-
6736(20)30421-9

25. 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.
2020:138858. doi:10.1016/j.scitotenv.2020.138858
26. Zheng YY, Ma YT, Zhang JY, Xie X. COVID-
19 and the cardiovascular system. Nature Reviews
Cardiology. 2020; 17(5):259-60.
d0i:10.1038/s41569-020-0360-5

27. Bouhamed H. Covid-19 cases and recovery
previsions with deep learning nested sequence
prediction models with long short-term memory

VFee aoliogg [PPLYSAZRIEDS


https://doi.org/10.1128/JCM.00512-20
https://doi.org/10.2139/ssrn.3541119
https://doi.org/10.1016/j.dsx.2020.03.012
https://doi.org/10.3390/su12062427
https://doi.org/10.1007/s10489-020-01714-3
https://doi.org/10.1016/j.dsx.2020.04.012
https://doi.org/10.1152/physiolgenomics.00029.2020
https://doi.org/10.3390/healthcare8010046
https://doi.org/10.1007/s00146-020-00978-0
https://doi.org/10.1007/s11655-020-3192-6
https://doi.org/10.1101/2020.04.12.20062661
https://doi.org/10.1016/j.jcot.2019.06.012
https://doi.org/10.1109/ACCESS.2020.3001973
https://doi.org/10.1007/978-3-319-67564-0_5
https://doi.org/10.1016/j.neucom.2005.12.126
https://doi.org/10.1162/neco.1997.9.8.1735
https://doi.org/10.1109/RBME.2020.2987975
https://doi.org/10.1016/S0140-6736\(20\)30421-9
https://doi.org/10.1016/S0140-6736\(20\)30421-9
https://doi.org/10.1016/j.scitotenv.2020.138858
https://doi.org/10.1038/s41569-020-0360-5
http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html

[ Downloaded from jmarmed.ir on 2025-07-16 ]

[ DOI: 10.30491/3.4.131 ]

WY/ oRiulejl )3 e giunn ign 38

(LSTM) architecture. Int. J. Sci. Res. in Computer
Science and Engineering Vol. 2020; 8(2).
doi:10.4018/IIBDAH.20200701.0al

28. 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.
d0i:10.1038/s41423-020-0402-2

29. Sohrabi C, Alsafi Z, O'Neill N, Khan M, Kerwan
A, Al-Jabir A, et al. World Health Organization
declares global emergency: A review of the 2019
novel coronavirus (COVID-19). International
Journal of Surgery. 2020.
d0i:10.1016/j.ijsu.2020.02.034

30. Hu Z, Ge Q, Jin L, Xiong M. Artificial
intelligence forecasting of covid-19 in china. arXiv
preprint arXiv: 200207112. 2020.

31. 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. doi:10.3390/ai1020009

32. 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.
d0i:10.1016/j.ijmedinf.2012.11.017

33. 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. doi:10.1007/978-3-
642-14058-7_7

34. 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; 42:194-
203. d0i:10.1016/j.as0¢.2016.01.005

35. 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):el9.
d0i:10.1016/S2213-2600(20)30084-9

36. Chen Y, Bai W, Liu B, Huang J, Laurent I, Chen
F, et al. Re-evaluation of retested nucleic acid-
positive 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.
d0i:10.1016/j.jiph.2020.06.008

37. Kricka LJ, Polevikov S, Park JY, Fortina P,
Bernardini S, Satchkov D, et al. Atrtificial
Intelligence-powered search tools and resources in
the fight against COVID-19. EJIFCC. 2020; 31 (2):
106.

38. Sussman GJ. Electrical design: a problem for
artificial intelligence research. 1977.

39. Minsky M, Papert SA. Artificial intelligence
progress report. 1972.

J Mar Med Supplement Issue 2021

40. Bragazzi NL, Dai H, Damiani G, Behzadifar M,
Martini M, Wu J. How Big Data and Artificial
Intelligence Can Help Better Manage the COVID-19
Pandemic. International Journal of Environmental
Research and Public Health. 2020; 17(9):3176.
d0i:10.3390/ijerph17093176

41. Mohamadou Y, Halidou A, Kapen PT. A review
of mathematical modeling, artificial intelligence and
datasets wused in the study, prediction and
management of COVID-19. Applied Intelligence.
2020:1-13. d0i:10.1007/s10489-020-01770-9

42. Dule CS, KM R, DH M. Challenges of Artificial
Intelligence to Combat COVID-19. Available at
SSRN 3608764. 2020. doi:10.2139/ssrn.3608764
43. Tanne JH. Covid-19: FDA approves use of
convalescent plasma to treat critically ill patients.
Bmj. 2020; 368:m1256. d0i:10.1136/bmj.m1256

44. Nguyen TT. Artificial intelligence in the battle
against coronavirus (COVID-19): a survey and future
research directions.. 2020; 10.
doi:10.36227/techrxiv.12743933

45. Ting DSW, Carin L, Dzau V, Wong TY. Digital
technology and COVID-19. Nature medicine. 2020;
26 (4):459-61. doi:10.1038/s41591-020-0824-5

46. Kim J, Zhang J, Cha Y, Kolitz S, Funt J, Chong
RE, et al. Advanced bioinformatics rapidly identifies
existing therapeutics for patients with coronavirus
disease-2019 (COVID-19). Journal of Translational
Medicine. 2020; 18(1):1-9. d0i:10.1186/s12967-020-
02430-9

47. Kumar D, Meeden L. A robot laboratory for
teaching artificial intelligence. ACM SIGCSE
Bulletin. 1998; 30(1):341-4.
doi:10.1145/274790.274326

48. Makino M. [Clinical laboratory and expert
system]. Rinsho byori The Japanese journal of
clinical pathology. 1992; 40(4):333-8.

49. 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. doi:10.1093/nar/gku681

50. Huang S, Yang J, Fong S, Zhao Q. Mining
Prognosis Index of Brain Metastases Using Artificial
Intelligence. Cancers. 2019; 8-11.
doi:10.3390/cancers11081140

51. 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.
doi:10.1089/0mi.2019.0038

52. Yu KH, Beam AL, Kohane IS. Artificial
intelligence in healthcare. Nature biomedical
engineering. 2018; 2(10):719-31.
d0i:10.1038/s41551-018-0305-z

53. Hamet P, Tremblay J. Artificial intelligence in
medicine. Metabolism: clinical and experimental.
2017; 69s5:536-540.
doi:10.1016/j.metabol.2017.01.011


https://doi.org/10.4018/IJBDAH.20200701.oa1
https://doi.org/10.1038/s41423-020-0402-2
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.3390/ai1020009
https://doi.org/10.1016/j.ijmedinf.2012.11.017
https://doi.org/10.1007/978-3-642-14058-7_7
https://doi.org/10.1007/978-3-642-14058-7_7
https://doi.org/10.1016/j.asoc.2016.01.005
https://doi.org/10.1016/S2213-2600\(20\)30084-9
https://doi.org/10.1016/j.jiph.2020.06.008
https://doi.org/10.3390/ijerph17093176
https://doi.org/10.1007/s10489-020-01770-9
https://doi.org/10.2139/ssrn.3608764
https://doi.org/10.1136/bmj.m1256
https://doi.org/10.36227/techrxiv.12743933
https://doi.org/10.1038/s41591-020-0824-5
https://doi.org/10.1186/s12967-020-02430-9
https://doi.org/10.1186/s12967-020-02430-9
https://doi.org/10.1145/274790.274326
https://doi.org/10.1093/nar/gku681
https://doi.org/10.3390/cancers11081140
https://doi.org/10.1089/omi.2019.0038
https://doi.org/10.1038/s41551-018-0305-z
https://doi.org/10.1016/j.metabol.2017.01.011
http://dx.doi.org/10.30491/3.4.131
http://jmarmed.ir/article-1-248-en.html
http://www.tcpdf.org

