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Abstract

Aim and Background: The high prevalence of Covid-19, which has been spreading from Wuhan,
China since late December 2019, has led to a sharp rise in global mortality, so that we are witnessing
a global viral pneumonia, which has led to a major health problem in the world. Therefore, in order to
control the prevalence of this disease, it is necessary to early prevention of virus infection through
proper and timely diagnosis of this disease, especially in certain patients and asymptomatic patients
and also to prevent its recurrence.

Material and Methods: In this study, according to the results of research published in ISI, Wiley,
Science direct, PubMed, Scopus, etc. from January to July 2020, diagnostic methods based on the
structural features (Serological techniques including ELISA kits) and clinical manifestations (Lung
CT scan) of covid-19 have been used for accurate and timely diagnosis of this disease.

Results: Due to its 2 to 14-day incubation period, the similarity of its symptoms to the common cold,
and its high transmission capacity among different people, Covid 19 has become very prevalent
around the world and it is currently considered a major health problem. Therefore, using appropriate
and efficient diagnostic methods is one of the most important options for controlling this disease. The
results of published research show that the covid 19 diagnostic kits and methods, which are based on
serological, molecular and CT scan techniques, are among the most common diagnostic methods in
the world. However, in some cases, these methods have false positive and negative results. Among
them, false results from CT scans have been reported less than other methods.

Conclusion: It is recommended to diagnose this disease correctly and in a timely manner especially in
asymptomatic people, diagnostic testing should be performed using several diagnostic methods and
different patient samples.

Keyword: Covid-19, Diagnostic, Serological, Molecular, CT scan.

Corresponding author:

Research Institute of Police Science and Social Studies, Tehran, Iran
Email: jalili.shirin@yahoo.com


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

G0 Jokw 590 g b 03U alxo

\vYa4q )'.ﬂlg__—\c'o)l.o.&— Ve ooy90

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.19%2285458.1399.10.40.6.5]
—

14— 995 (panid gy 9 (Sl Ol pallas

O g & Alie (pl saline gy

N RE Oll el oDl ol3T olKils ¢ Jlos Ol 92 ly comdom Hlad )b ¢ gwlidan § oasiails -

Ol el cseloiz] lalllas o sallisil psle olKimgs, Y

oduS>

OO B 4 9,8 ez ologs 51 YA Jle puslus S5l 5145 VA-05s8 (6 Lo (YL gond 18O 9 Ayl
ol 8 Ml 51 ol Slem Sees SO aalls a5 4S5 sbas ciawl ouls Sl ey Sy jlel asad ali8l Gl wanl 00,5
plSR0g; (6 Sy Oy9,0 9, (bl cwl sl Hlaz o bl Sy fane SO jap a4 e a5 ped (g pg (el @

g 3l S ol g Lol Ol 5o Logmadan o] S jshiteds (s)lem (ol @dgeds 5 uimo Lasiis Gk 5l

ISI, Wiley, Science direct, slaolSl ;o oais picie Slidss gl wlwly casdlas ol o :Lb‘jbg) 9 ..>|9.o
Gl S uso) g sl LSLQg;)"S b aS caseid gl i, YoV Ve U gl 5l g PubMed, Scopus

o=l @8seds 5 o LS Hekaleds (4 Sl (g ) VA-ugs5 (Sl Dliallas 5 (Y slaceS aloz 51 (So5e05
ol 4.»_9;)‘)5 ksw)ﬁ$)9.n MLS‘SQ oolazw! JL> L 6)Lo.u

ol YL JUas! Ul 5 (59,95l pm b T oo el 039,V F B Y (Stigs 0,90 idls e Vw55 (ldABL
Slaeld sdlags S5 Jare SO lgisds yol> Jlo o g casl oo,STagy Gl ol ;0 guuad gond el ol 31
@b ool (olon 0l U555 sloan S (n ke 3 (S 2ol g ceslin carsits slogisy 65, 5,000 5l 05T o0
Cgmee Oz sl 10 (maridd sle g, (sl S aleads b (Sl S o ST g (990 ((Se3gl e
Jols Q3 mls lo opl jo aiiun 235 gaie g Codio gl l)ls dayl i 5l cam ol hg, () A5 Wiz e Wed 0

el ol )15 S oy, ple ddand Sl 5o ol

Shedle (g0 e 831 50 (osata 55lem (nl EBsods 5 gamo (AT Lg 45 35h (0 dnog 1(§ S AR
D55 1,8 Sbiil 0,90 slen 9,8 alies sladiged 5 090 coliiw] caseis g, s

N I PN O T S IE S L ERWSC YR O L L TP

(92 Olil (lags 50 1V A-0y565 Bl 4 Lug g Ug,S dodio
3L S el 0 Segedy 9 0d goyd
S dlyear’ Gler sl pljle by 5 ol

V) al pMel gilo

1] ghenn 0 9

olpl ol Bl elaz! Sldlas 5 collal pole oKty
jalili.shirin@yahoo.com : Ssg xSUl Gy

VYRR YN sl s gl

! SARS-CoV-2 (COVID-2019)
2 WHO VWA EIVY 1oy fu,l


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.100]?_22<85458.1399.10.40.6.5]
—

J‘.Q.w‘ 9 &‘J.Qm‘ cé}Q) I 09 )0 yuw WS 4.9),.») cwn.:
(V) aS sl oyl lews 5o

o O b Jsl QUlg g (ol 55k Srogas
33 Golew (pl WAl gaud el yol e a5 sl ol
3 sb Y ees S e ol ol a5 sl o S
aalls aS 5 ebay .l ooy 2uli8l 1) Lug mg ol 4y Dl
ooy (b & oLl 1 (LU Sl Seesn S
2 Sl S e SO jep 4 e &5 s
BY SKiags oy cdeds [0 (gom 3 el onds lo
ol e cales ¢ YU JWsl @08 N A-2ge5 059, ) F
g JEsl Gl el S8 5 e o (I3l b
wazg b A) 2dor pope G )0 Sk Esed
4 a5 plinsg; (S D9 e odal iy Sl bl
4z oo ol putre g Cuwyd i Sl 0L &b
s Ol Ghad St 9 5l 6ol 5 o] S
@ﬁgddo&mdwlyawmwl
by S958059) Sl Doz blas golad ;o ug g Ug,S
or b ooyl o Jd pdise g Cal ed)S
sieS 5 gy (b 0 (o @l gla s,
b oSon by (iS50 Wl o5 ss pasis
ol o Wl olelis 1y wgps cpl <80 0 5 e
Oygo gbadlas op gasas 5l cal ol o axlllas
slooly zhwnl Sy VA —gS pgas o S
Ol o ax0nl 310 este s ns ol e g alulis
&S ded bgpliel cwl sald s adlas
ool 0alad)S IS Gug g ol @lelid 5 aris

()Y JSE0,5 )8 ()0 39

Galow e (59 3118 w995 ansild
ot gl sloalis 5 @ide b Sigis e ol Lo
a g odd Glew (nl 4 SSie Joere jobTay a5
YL o aile codle b oS o axzlyie Sloys S1he
5 e (S S b o3 le 4y YA
g dblee (ol S5 Il &S a5y, Ll
sy low ol 9550 50 ¢y Ken 5 Chen aslllas ;o
ZBY ) A-0yg95 Cagie adlie Jlow A9 5 (ipex ologs
5opdle Gl A wog epe laglen sl
Dlas 5,0 (X)) i (K5 AY) 4bpm (AAY)
(0) 3,048 (M) 30 (-9) s YAR))

RNA 1o 5 5l <Sb lagug g =52 dogug g Us,S
PR oK slacigae ceels a5 st dlm)&
S wes by RNA (0585 52 lgugns
€5 ind ol 5L LS YY B YE o o] egis ol
el Gl slogwgng Olyer mgng Uy
Y.\;M JUEWESE R E R e 9\43L.,.A)9l5 Sy
g auS 5 0 ) oS ows Slisd Ceond w508 aS
SELIGRY TR U D 0 Ol o IR AT
YU (S35 £95 mizmen 5 Olee 5 Gladl e b 2
ol Sz ot Sol lagug g (ol p955 50 (5 598 9
ol el s Gl cueal a5 cll oul (ghles
NL63 (\ﬂ) JU.SGA &)w; )"U’“"J |) 929 oé‘yl?
SOplopm 5 00t 5if slagg b el a5 win
ey calel ghls cunl oolgils pl W gac oS
baiss plobws,o ¥y ujle ogng bas,s Ve
Sl oo ng cal 09d o0 (F9p97lopm 4 Su05 wils
Joie objyo lie olge slaollig s jo ludl a4y lg>

) cel il @y sl 1 Jasl o 5 ol

Wl iz F oy iy S5l g Us)S oolsils
S wgpg UgyS isdse Goipmds Lo 5 LI (s
5 Ll g5 g aisS aagll |, ol i anl_oo Ly 5 W]
ool 1y Baipy a5 Wl hles b wspg onl s
ohlaibany 4 e wiles o Lmo] e n Wlas
b olas a5 w0 oo lis adsl sbvosls sl i
" 45 wiBh V-dgeS fond gl mte (n et
@ g oad;lel fp lage ;o YN Jlo pslws (o el
o9y Ol ) Sl S e Gl g gl v
S5 Al G5 Gy w0y0els wiile eBdle Wil o

! MERS-CoV
2 SARS-CoV


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

Next Generation RT-PCR

Sequencing
f

Diagnosis of

Tl
o LAl

Chest CT | < Imaging

COVID-2019

=

sqy /By

ELiSh

LAMP |

Biosensors

Paper based Devices

AOVA-y555 a5 olulid o @l slagby, -) JS

Ll oady (AFF) Siws (AYP) dbp (AAA) S
) Jawl 5 (A0) 95 Lals (A 88 1 (XYM
b e () @l ol pegdle (1Y) axals
calagy SdS S 4 a5 V055 e e
955 @ ol (Ml 5 wdg 03,5 aszlpe o sages
w5 gl poie &5 o lis agr ead awl VA
(o S5 ol 5l (B g S dbp 5 (Shs
6500 adllas o (VY) axils Jlowl g o o]
Sy Jle VYA g9, » il SKen g Zhang Lawgs a5
Slimslas 58 4 VA58 4 bl ol w0l L
Wle el 45 ans e olid wenl oadabl lags
NG CPT [V GOSN SV FURPON | A PO
(Jll 5l Ll e ol (S5 e g iyl eletls
M 058 3,0 9 &1yl ()3 ps e o p ot >

OB S

1Y) gl Y)Y A a8 )3 ((F) i oy
adllas 3 (V+) Wagr (V) gLl 5 go5 >
Sl oalipll il K 3 Huang Lwg a5 (5,500
—2955 Cgae adlie Hlojl (15 j0 AT Wo T et
5 Wy Glaw &5 51 05 can o) Co ol (@3De N
G5l aw p3) (Has 90y Glaw &l 3550 ke
2S5 50) Sl Glo 4651 585 90 50) 9,055 «(jlos
ol Glow 4 51 (S5)0) i (S5 5 Glag &5 )
ao Oblg olashis 5l anle 5 S uges bl
D929 pae odidd Ll a5 Wil g ualis,S 5l ceBdle
5555 4 ol 5| Cuse eis JU sl sanly

(Y) el

L.‘\QL‘%B 2 Gl sl TV o (6 %0 adlas
5! XY a5 ols Ol ouls ol VA-dgeS Cdgac

O led (obs asile sl (6 )lew adliwe Lo
aile (b odle g widgy (Bgye b8 slas Lo 9 VL

! Wuhan

Q



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]
—
NI

VA-0u985 @ M oy jlow baaslis 5 @Dle o i, -V USo

VA-ugsS @ 009ll Gllass 5,80V 1A% (93 slaaised
Ohlew 3 ZAAYIY )0 sls plias copa alisee slaglivl
IXEIY jo g (ormb 9> 5l 5mly laemsit) ol
s Glie 5 (b 9> 51 50wl &S (Lo
09 Jgero 9> 5l 5ol o0edl lhles 51 AYYIV o
393 05 sl Olilosy St 50 CRP e (V) ol
bkl (ALT) Ll ggiel oVl Guizen s
o D-dimer 5 LS 51,5 (AST) lhansl gl
Syge 40 A5 (6,550 adlas ol asl liel ol les
oogl Jlow Ve o b Sojglg e Jelse (o)
SUAPNY a5 s lis s plwl VA-sgsS b lagg
Ol g (omb biiwwsS Olie Ol jlo
sdgaze 5l 3wl ohlewm 5 AVOIF o lacsad
loJudsisgil Olime oblen 51 ZOYIR 5 05 (oxebs
v SV A1 O EL Ly
Ohlom a0 e 58 g adslal 5 CRP (e o Js>
5 D-dimer lao] ZFY/Y o 5 og amdl il
ol Al 2l 55 LS 1S s e st lS s
g oapll Jlaw VYA (59, p a5 (6,550 addllas o
Az ohlem Gl Gigde e layll calaine
5 S SladslS (lie Wload catine sla s
5 blewsad olie 5 4Bl 2ali8l hlen cnl Jds s
Siee Ll Gezad (OA) Sl @il 2ol oS

2o V- wgeS (panid e,

SUiPg e SIS
s slagty) b oamlie 50 (Sojelorm Gl
Syl bidsae asis |y 0,08 5 s sa@sls
doimglSgen 5 oS dafidy e dacewsad
9 &9 LS aSlg oo oS Wadi oo (ol S ePws
Tl 50 e Sl 50 1 A-ygsS il (g)lam Sl
0 eJbe Gl webse Ghlen 3 So> ladshe
Mo 6y Hlows A9 (55, » «),5en g Chen adlas
S oblom 7850 latamgS) liae N A-0y555 isie &
3 AV Glee bl AYF 50 5 00 Somly ornl 9>
a5l sV Gl e ) AV Dg stk o>
5 S mals Gl AT asls ba b g (ol
Ao 5 oy SV LESN Gliee Ohlen 51 AT o
ZAN yo g 4l pals boawssd 5 cuslSsen
3l eos 3l G 50 g 4l el g e Lo
sl )33 (LDH) 5659 0000 SUSY 5 55605 )l jles
Sy sl 5o 2 BB Rl zes o
o e F S o)l aiile ol jleny Cishe b s e
sbdsdS Comy Oliee 5 (CRP) € p2aSly o559
S92 S adlae Sowd ows (ESR) e


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

SlaceS A-dgeS (Sojslym Julod g S sl
Wl b owsny boaSsnslSy sl 1Y
1gGy IgM asle Lol gigenl  anieds sl
$3y o5 g Zhang aslllas jo .(VA) gl oolaxwl
s12j9) 3 ool Bl ol N A-uge5 Al Gl Lo
onr laggy o bl oy panis JBre b b Ul
Olee GRIB 4 e e cnl 5l B0 Cusie
2 Ay e a5 05 o 18G5 IgM slasol
St (00) O Jsaz) wdl ashe Sishe anis
slatyy dpl p (G cad b slaceS 5 b,
U5 s8Nl (s eslis s tegn o8
cboss, RIA 4 IFA (CLIA ELFA .l
128G 5 IgM iomw Cgzr 6500 )5 iglore

RECHRSPS PO BN AW

Sy Al p2 1 —wee sankidd bbb,

PCR y (s (Jo g0
sy K POR y e 14 —5 JySlsa aallas
ol ) el Gaa 5 5l sob; dlaws odg glp ceu ]
Slge Sl polie Cusdi (glp 00,5uS Ojsods g,
sadlas glp S5 ages &Il jelaieas S5
b 052y Jdoas (YY) 00,5 o oolatul GQ&QLQ)'T
Us)S wons padedd lp olael LB 5 Jsoro (b,
L ons UsS GRNA (IS sbas .ol oad hos
Slom (YY) 09 oo Jiiio CDNA @ (ugSae (omgis,
Gk I PCR Jsams Jlisa, 4 pll PCR ‘Q—\
IR elelid 0)90 casis el slajlnl b o b,
&5 SEIF 5 omisds Sl U5 Ol (nl 5o 005 0
UyS pawid lp PCR I am pgwye laly,
b sladiges )5 Jgere jobas b b, cpl YU 4o

D55 g0 51,8 oolails jee

Oisy Vb Ceolazs! clea, ® RT-PCR Lol> Jl> o

(VF) cwl lowgpg Ug)S anid slp s ladyby

*ELISA
® Real-«ime reverse transcriptase-PCR

OgF Gged g, ¢ axdllas ad ons 15 plilew (nl 9>
g0 ol lad NA-muge8 WSl b cudle g J3U VY
5 Wiog 4l 2alS lacawsid Gl olilew 5 ZVEIV
D-dimer CPR AST ALT 50 oyl lows 5 i 5o
9y p addllas (V) Wog adl iuliél LS 51,8
slass slyls lapl 5l Z8Y as ols olas les P
ail olj8l ol LDH § is)S (g, Lo «dimer
13 adsl ol Sy a5 was e lis basdlas ol (Y )l
g blshs @loredi cpn Gibow ol ki

el S95 sla, g1

2 Ol Jod 5l GiliSe slaghy, L oojg el
B9 5 OplislSles jsdidgiel inge g
5 oede 1y pre CRP i (gnlislsT oS5y
= S s, ol Sl s S ee g nTosll
e sl gdshie b, ale 5l smlidsls]
Jsese jsbd (95 wged U39 0000 SLSY (5 T o3l
€Olgyy 4 SESYP Lo ale 51 (SeS sla s, )
oolainl by ogd oo oolaiwl «lSY a4y Ol p bas» b
LY Gl slemplynl 5 5,589 by
3heslainl b umee gl oo gilulas 5U5e 0000
19 wdz (GBSl S Gl Wb slagis,
ALT (sl 5T sl enss Slpion | byl 5 ol 3
Sgad (5 pSoilul],y Je sladises ;0 54>50 AST 4
wiile ilisee sla s, 5| CK il a0l jshitads
Lol t0g03 oalitusl lg5 g0 (S S5ilog S 5 55589 5 gigen]
& A jolhieds 039 S8y Llday o b, (0
Syge &5 65 sbahs, W dde (oilygl g
oolitul ol Sy3elsigenl (Slag) 955 o0 )l,8 ool
56 sy ol &5 el izl wo lolas ol T
2l s o5 03 by, Sl S8y (oS
el T ol Sl gy )1 sl i,

1 . .
.Chemiluminescence
2
.Fluorescence and UV Absorbance ¢
3 . el
Immunoinhibition



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]
—
&/

(i Gk oI (Sl el Wlsice s
JIo ooy 005 (S5 e 5 ol (G818
P rrata VowgsS (Al Cux 335 o0 Aoy
5 Glike Gladiges aites Codle Wb o5 ol 3

(V) (F JS8) 0,5 )18 obs,l 0,60

sz g5, (il Ken 3 Chu lawg a5 aslllas o
P g oadipll SeSie o V155 5 LIS Glgw
Bad 02ld (Al Cule ugpg 9979 Sl iged 9
Gub 3l JU iy S8 pogdle wms oo (i oS

YA 2 pdy o0 &y90 5 k>

SosG Wl w18 —wges canmid by g,
LAMP

Sl iSS jelaiedy i o S5 S (LAMP)
ol 5l Vb oS L Jbpgnl Ojgea SalSs
9 Sl L RNA 9 DNA ).u.ia 6‘)? o9
oba o5 0gb e oolitul abisMe B Coslazs]
plote 4l 7 olalis lp Sgline ST ¥ Jgone
A Saddy a5 0,5 o 18 colaiul 5je0 Ban (45 4o
grs LAMP g, (V) wlilice (bg) Covolais]
Sl gk Byl slaolws 5 s e 4 g
agse gals 4 LAMP (yg0)] 5l eoliiul amis o
(Y“) Sl om&afwjﬁj L)s;uam

2 ooy bsS plelis slegpliwl jl (2 il o
o g, a5 i axalys ools 5 LAMP sesl aily
Ji e Gl sbaSTo 0 adin
LjLe(\Jl P S LS‘)‘? PPE )9"94:‘ Boy u**’))ﬂ-%)'-g‘

g Poon .o ,5 o 1,8 colaiuls jae 0u iS5 DY gazme
4525 lp LAMP (50il 5l ooler (39, S 1l (Ko
e 5l laalaie ORFIb s )8 &l o)l Judos g
O 3555 g oyl i (lp &5 Cal oyl ug g
Ol Sl i bl ol # 90> L LAMP G )b
3590 o p)PRerSdl 5 by 00l 35 sloT Jgane

(YV) 285 )18 Jelowi g 432

5 oadis slp dwke by, o RT-LAMP s,
Sl oy oapy 9y 2 il o)l

5l s> L Real-Time RT-PCR (| pogdle
aiS 4 Wlgi s 9 Cusl RT-PCR gy (slaig,
e hlog 5 shn (YD) WS KaS Cishs gy
L cogte gl ol jo 1) VA-0555 Jgemayed
JUzl anlb e 9,00 5l W Lad 353 5l (g ke
Sloaslllas gsdae g (las 5 owiid B)b 5l o
el s y90 0aSolonl Jale plolids Gl (JoSIge
Gt slaaiges 51V A-wgeS (JeSIge addlbe ol
Real-Time RT- plxl gl 0525, 5 o5 Olgws asle
o)8er g Zhang aslas ;o .54d oo ooliiwl PCR
15 Dl ialef] g5 0 AsyssS adbion lons 53,
ged 93 2 ;0 45 wad oo ol pllen (nl 3l pgS )
S0 asdllas ol 53 Cenl odds 03l asis egps
P peS, Slaglse Sl AYD 5 o slaclse
() Wog Cudie sl lp adsl slas ls pdiges
Cude 095, Slaglyw Ole (gon Glojy, by
Sl (A0 8IS cute sl Jlas 53 (AV0)
=g 5 e Sl S ams e oyl allas ) ol
ol e lid Cigae olal slags, jo o5 Cuie sl
oS 0 planl ol ;o 13-0988 Chgae a5 Cul
20 g liee ilen Sl Ol BT L g el gty
5 Qlan aslllae )5 .05l co 0093 P jn peiS ) S low
Cedle 98l 45N A-y555 Wl b Lo AVl ]S
5 0b Ay oS 5 gasie slaclse gl 5l wisg
Slsw Cude sl plilew ol jo a5 0D el
S Sl S S Gl e gasde
oS laclaw hils o8l il 5l can a5 ol cuslin
o Gl Cia byl (garie gladiges Lol aiiee iie
Py slodiga i jasie i slaggesl )15 5l
AT 53 (S Prvten G ol sladiged dpend gasie

(VP 3)ls cdle (g Gllens ;5 (g s

Sy 2 l,en g Peng Lwg oS RT-PCR e o
Flow ool (s aboz 5l Ghlew I il glaaiges
9 V=295 Gugng Sezg g oud plxl 55 5 asie
09929 9929 odiddyLis g oud cuslive lediges olod
ol &Sl aSS ol S3 a5 el adigas olad )0


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

VA-00555 Lanseis sl baigel (1 Sepe - ¥ S0

Shp slddiges 0 wopg UgS Laskis e
sloclS pgar 0 4z B S ogh o oolitul
ol oz &l ol )l Sl aly n ead b
Rl b sl a5 0S5 (b el pd e Gesng
2 2B Gl S (b 4 38ge il Ken 5 Guo
Gola,Sue G el a5 (3890 09,5 pl Liall e oyl
(SNP) 8,90 L as9ilS'ss G VY aiS (glp ad iy
bl 1) Gugpg BgyS 51 ) 0f 3y slagie> &5

NGS SosS aly 13- 995 (pands b by,
S ORNA  cla s ol ool S8 a5 joblon
3ol e o] g i loy55 5 g0k g5
oz 5l Slls 5 Gladl jo Sobe moe slagsbo
P i Ste il 5l it elgil s )la 5]
Osell (S5 (S93 5 (yl) Dad el Sl

s (IB) By (Sshe Condigy 9 5515

S55gSee sy 5 (NGS) b Jlg womr Jos
sogdle 3)lo pansal )3 (bl (A 09yl (g Sl
LT as aas oylis Jl> den ,o wilgs o NGS g, ooy
Slowgng @ BS54 L Col Al e gk
DNA- s NGS slas,slod 5l oolawl b sos
sl plas b4y 1y cwepmy g5 RNA-Seq 5 Seq
Shosliinl b oz glagug g ddsen plubil (V7)
i sl J5S Glp 6 NGS slags 5l

ool ogee Lo (sl az slagwgng 5l (AU Hsebs

9ng @llid Sex by, ool el oad wiSlis
09929 GLRNA 51 S Y/F Jslas 5l eolaiwl b o ye
Shirato .col ablasws yuilSer ¢ Shirato lawss
Gy ol eolawl b 1y RT-LAMP g, ) S
eSS 0 ,Sles aS Woisy seugs (QProbe) Kigels
sskieas Real-Time RT-PCR s jlaliwl g, b

(YY) é)b OV Y929 M

SESS al 2 N-wges  peRld )
9550

b b Ol b @ aeis s, o ‘6)‘5ii~'~‘"’
329 U9 po3 & Lo e CDNA LIS ol (6l el
S (omgiy) Gkl (ool> slacgny S L
o (1) 9800 9dgs (g UsS GRNA o,
L s cezy  whb 4 slacDNA
1y Wloatiuli Y (g5, 45 dale 515 (gl oilS 5isS)
gt Joo 9 Ngdioo jolme gl y Joo
g o plovl o0t Juate gla CDNA (g3laz, 5l
SRNA Glog Sl oalagd diged (o5 S Oj50 0
2 s 2B Sy n Gasb sl wlgioe g ng Lg)S
SiloySee by Sip a s 00 olulid oS (g9,
S @ plgiee Ghgy orl 5l any pasas Sue
AYF) 09l oolatwl jugyg Ug,S auseild yo 00 mus

bl Coz 619,500 b ain) jo S dslllas o
B350 il San 5 GUO ol 8,5 & g0 V] —0u555
Iy b 3k cax £ wSelS 5SSy (b @

SFpe ssbar 45 WAl VA-wgsS wgns peis TOR2

1 .
Microarray

—

Q



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.100]?_22<85458.1399.10.40.6.5]
—_

&L‘*J‘ C w9 °)‘9?.° O e ¢ 6:L<~.>L..: sl s
e v T ST . = b
Gl ¥ eSS, gy al SHn C@eye
& wase olas 1) Slgislid M lsailes b aSen
&y s 4 3lS 5 009 2y (S>U ogzg p s

(f‘s‘;\) Q)‘O QLO)O 9

oSl (Ssw 89y » oo )Ser g Bernheim axlas
Sl V3-0u555 ade o VYV 5l s 4id (CT)
g ool Hlew duy 90 o o]l AR 50 45 ol lis eud
ZOIY 1 g 09 5,0 ol 4y, daid ol Lo 51 2V 4 /Y
sl leal o iamls De 25,0 o ) b )l
0% s (iadldls GGO elss gl 0l

(V) o 4y oo slo pois 5 (idgp 0 )50

Dby die |y 4, alize oo Wlgise V=095
5 Chung Lwg adlas Jlie olgicds oS 009l (6 Lo
as ol las 1A-auge5 W ooyl Jlew YV o o) Sen
<yl 9o Ly o x50 o Su ollen %0 2»°

)~‘~5)~> “-‘9" )LQ’ Z\c‘ ‘)f.f)b uy‘ W) X\\c ‘):.?)o
(FY) Gl 03gr 25,30 s O o AVA 5 axils

loay, o oS5 Lilsdl Sl b ogflas iblie GGO
g ge uyi Slacdle 39,0 5 g n (M e O
5 Chung bug jles YV 5l adsl glogow,n o
sl 45 0l e sms hlew 40V, GGO o)) Ken
plil glaasllas .09 YA-09s5 ol lews 51 CT Slaslie
ot )y Olseas GGO a5 ol las oud
OLas 1y ol 525 A0A (Vb plie 4 (S5 5l,

(FF) a0 oo

Ce V. . c
Py Swlin glad Culs (lgiear T VeSS, (555
20 09 g0y yal (Jargd (r bglaz g Jog) o (slad
FYsb (i len 0,90 45 13-05 555 adlie ey

(F0) 05 Ty a3l Wlgs oo 55 ol 595 oo

* Architectural Distortion

* Bronchial Wall Thickening
® Vascular Enlargement

® Traction Bronchiectasis

’ Reticulation

® Crazy Paving Pattern

° Lymphadenopathy

1% Reticular pattern

S hen (5ilo 99 Sl Alas Liie b bapeg g U S
g 2 aS Sl oad p3l 3 0 e g el
oy S5 g5 Jlonl b wld S L o plas
Ly UsyS o 1) oS e S elsegn slnl il
Slr Joone o9, o leas PCR s o 0]
oS 1y e nl (IS gleadlas (gl
@iS gl ez 5 hg, ol Jl= 0 NGS wis o
e sy pg UgyS 5l asbial Jlg b egng
S5 Obey NGS (YY) el YU (S5 g9 926l
ool oals oolaiwl b S mile alivws o g ol
735 (o5 L s NGS aly oo, 5l (il )Sen 5 Lau
53,8 oslaial baugng Uy)S slaass 8L sl
o2 9 Iy ause als sel by, ool Sl eslital
SN el onls glolis covlus iol3dl i
Qaddd O ygody Wilgi co g, pl 45 ol las bazél
ps5 y e glp g Sy elde j0 adyo ayyg e
SR eslinle g0 ol Jlo yo las (slawgng Uy)S

Ry

V- 998 (psid 59 Gigadly GLSLSS
Jeizl g pobey VA-aussS (aeds (JsSse slais,
aS ols vezg oyl gl QIS e Olg> ils
Cansys s 5o o3 b ey 1) Lo Codls Wlgi oo
slaghs) a5l Lo plply wjlail s 4 et 5

oS (paniS S ihe g Sy

andd lall, o, Kahie b 4 Syiglgl, S
S e sloel, 5l (o (CT) Sl 5o b s
o354 Wl o 45 sl SyStin o3l 10 susg g Lighe
Cdshe aid (0 g (Gdb @oe ygay o8l o

AY) 2l ouS S8

VA-2u955 adliee ohlos sloay, 51 (Sajglssl, polas
Coghe Dud Oyg0 10 (orel> Sledbl Wilgi o ool ol
@lizo hlew slaay, 5l calaid § yolai aas &l
aloxjl Ohle oy, jo 1) ol lag el
o sss o piaadlilse (GGO) e aiss & yg08

! Consolidation
2 Nodules


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

2 cwlial Joe Gl gyl paigas olony 45l
5 ooony Ol 0o PBUL ol Slow (5,10 paiges
woghe adsl Jole aarg b og alobin LBy
iclinl pasis glbelS dadiged cuwyol 05
Obbew a4z )b S5 poe 5 Cn ol panseds sba b,
@ a8 d9dios Solew e 5 @ patis 5l gle
wb walss Cage |y bl ol 3 S &b

(7 5Y)

1-2995 (29510 € 9 29)l0 ) by
Lol angd liwl) )0 a8 ok gale Sl 30 o8 5le
~ds5 Solem 6t 9 Ol Suxr clie (ST
Sloyd 43S el 4 b alawlie ol oad plxil 14
adg 1 el cais &l pgas pl 0 R8ge
Gl Sl Sl cleay Jul 5 ml slagmSTy
99 Sop OMe b oojlsen wiies glos mus
S 2RlF S e )l g e Sl s
o0l 4 B a8 ol onis csly Jolge et el Ysbo
ouid (Byre 5l pl Gl Sboys el wuils SO
ol aslisl gla)ld, ond S 5les ogdle el
S50 395 Slem nl Sglite (b Slialls g g ny
LIS 85 6 los ol s Lalis o 10 el cle
0375 5 oite T ol 35 007 pand
Gl S 5 L gl Ol Gan b sgzge slagyle
4 oanslsS (b Alse b ablie ol
sleplonl 51 (S qomtis o> Ll o peas
039> (pl ol ¢ a5 lawgs ol Sl Gy
cpoloal s glagyle Liwl, cpl o ol ooy
85 slogls olyiear Jsoile 5 Sy coeilimglis
Syge witad V=68 ade (cwgpgnd Culled il

(FMxtas 3158 e 51 (B oloyo jo eolaul

by ol juulas gg )l S aS 1S (65,10 iz e
Vl-msss ol gloyd Sux ey Sdlae Ol
oS 5 nsbisn) 9 nsbans) slog)ls coul oad a5 IS
400 ghlen Slops tuz oy oS o St
BB zals Cge wilad 3 )18 solaiul 5,50 1 0uge5
Sl oad pllew Lulpd oo 9 wong S 4z s
L L;‘v..)'abi SoSeilSy Sl S pgewans, (FR)

5 G om slad sl lsalnns 1, 595!
LA a4l &5 Sl Jeg Gm b
Ohlem ;o ! slaasdlas [0 Wgd oo odys plaisl
lagyT 4y 5o oy L3151 20 Y5 ) Auygs8 adlie

CFF) 0 oanlie Jlgaileys Ui yikiw 555

PR A b el b oF Ojgon 0f S a4 Jsop
Gk ol g ile Vol 5SSkl aS oy oLl
wlgee ohlem 5 AY Y sndplxl sla o,
(Y1) s 590 1) G8l5 wiz wl phal sleo,s
b SOl 5o a8 canl (g9lad saé p)g5 &8lg,0 Sbgiolad
Shgioled Kgl oo pysie Goladd Saf dan by 5 ol
Ceol oaoanlice 1A= 95 adlice o Lo 51 AF —A o
on mle gezs @8lgys ' Jbs)lSan mlo gez (F0)
S0 s aS cal pgro, s b ol Gl bl ansS 5 U3
Sl 0ad oasd Ol ol e V-5 AdlLLe ol 8

(FY)

o) yo QI e g Cude g oy Jlais!
18-0995 puiid

5 09> O Loapy Dbyl pan a5 el bl b
S8l ol Clgs 5o Lol 05l o ol daie slaclgw
B Glyear ailgioe Gl al 4 jo wgbioel
aS weo Jlsl Ko ol gl a4 |y Cogae g wisS Jes
b wlp 1) e gl 5l adiges byl coonl
OA) 2o o ylid Cighae

Log o9zs 2Lyl )0 (eanid slabs, Cudbse pas
5 3 (e el WS oo (G 53 (mang 979 pus
a5 (Vs o pege bl il LYo 4 G cuts
2 o e b oCaie Olez 5op 0 Cewl Sew
o wlole all axils ogzg VA-augeS  auseld
5ol bl sladisai yslaer gy 009 enliol
Cledy pFaigel (o )0 diged (b eagll chals y0g
2 ST aS) 6l paises plKin sogll lae Se>g
(oo oo las 1) el slagll o (g)ls paiges
5 ookl ale s 5 @28 0 S8 g (5 S dised
Cdgre 4 50,50 Az gl ccwlinl il ] Dljged

1 . . .
Pericardial effusion



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.10012_22<85458.1399.10.40.6.5]
—
&/

Gy S oy Wl e (o e 4 b oo S0y
Gy b cwl oal cdmlin Cuip pdy w0ed o
@ gl Holiie ay jlows 03 &y Al S Gl Lo LoDl
5 Olnl 5o adllae sl N A-0ug5S g ns o5 3 plse
3> s Olye e L s aslllas &y 5l (S
s sl Gl o Va8 glen Jele
Hasanvand lewg " 5 i cued slol oylis oo
sobieds adllas cpl o (OY) Wb juie o),
Swliwl Sliga couang (! 0o Splse (ow)n
CBG 5l g kegen U g JBlas alold 1o 1ga (s ls paiges
p 9 o dga gl 5o 91T wgsS A die Lo
Sl syl gizee Bul el &Sl (5 e
5 Cask, 4z, den glee Sld olaws alazl 6,50
ol @l el p ol Gleme o8 (05 9euSles
Shlo lagll loa slaaises 5| Sugmn o (Geios
ol laasdly g o onalive VA-96S (wgpg «2Us)S
3 5 oadabnl slhaslas mls wiles asllas
oo pg dadllas cpl o ax Sl ooy g S Xin
sill S5l slsa sladiges 3l plaSze j0 VA-y965
wazgs b Lol wais saalie VA 0555 (lle (55
aey ol 5o L3 )0 (gogue walsd (5iSE aS ()l
Ay g i badlhas pll sl onl aiis
Gz (plCel (55970 Sl il Lalh (288
JUST (o) gz 5o Lis 5o basllhae sl <52

el 0393 g 335l 51V QugeS

el oL ar 9 Moradi lawss a5 (6,550 gy 5o
sloyehh GAM Jas e (b5l 5 25500 b
9 s0bey wimly O9ne Ol (Ol datnly JUSH & 5
~995 Solem Egxd Sl ey ily je g S pe Glie
VA-tgsS slacdgac slaws 5l eolawl b g (cpuz j0 14
o 3,590 olp!l o el ole (sl oyl lews Slows oyl l yo
Ol g0 a8yl 5 st Sael g 55 (OY)
St lan Sobl (ol 2ol Gloy oS canliae
laieler 22l sl oapes Solel 5 cdgs ool

ol sloix

o plxl il Ses g Eshrati lawgs a5 glaslas ;o
Va-a555 Ohlem oo 5 She Gliee 2 5o Jolse ol

el 35 1B sz 3550 o] 5O 00D (6

S92 5l Slod S b aile cwg s o Coled
Gl dxg 0y90 Sl a5 cwl Jls RNA
Sl 4SS oy 5 Conl w85 15 i
eor JB 50 VsS4 M ol jle azdlee g
“ ol 3wl el sl glaces ail, a8
Sobom S5 50 S 9 k5 ol ey pigrwde; a5 awo
Wl o 5 2t S5e ISLlej] Llpd 0 ) A-oygeS
5,5 L8 byl 950 VA= wgsS olem Loy o
oLl LT 4y YU o 45 gyl sloeS 5 pogdle ()
Ol akea 5l 650 Sglite slagls cenl on
Snals plyieds 55 e g pggld gmms, (Dland
S Sl leadl aites oy Jbb s Sl
4 e phlew gloys oz Gloys slaan 351 Koo
998 Aoz 5l e 28 5l (B 50 a5 Sl VR-0yg08
Slowdly (g, orl )d el a8 5 IS s
- ool Tz g oad zlsuul 4l sgn Hlew g0l

955 oo 1,8 oolainl 5,90 colaiul Jld e g5l

ll 5o oids plaxil slodntlas
9 pSaad §)lem SOV -%955 (g 5lam &S pl ez b
A3 8l Cou 1) phs (S cilisee slal 5 el Slex
3 ewln Glag iy 5 Sloyo sl by, 8L wsls
2 Sebie Came §)98S p Sl slacy gl
ol Ol Olnl el stz 5siS elal (e
i slaysiS plo b plflon 5 009 (At 0ucls
Ui sy oo 511 395 o 5 el i L
5 L xSl odged 9,0 5985 )3 S)lem Eond
0 Sloyd Ledly dhex I Slindos gladins; I pan
0392 aine (il o slidiy GloysdS 552 Ll oS g
o Ldl 3y, S g WS gkt oo
Oliwlos 53 wolocndys,8 Vo lnl 5o BgyS (bl
bulg, 518 a4 LSOT o)1 a0l 5l (650800 e
Ol Lo 53 (Sl Il (Sd iy pole oBLLls (coges
Sloys Ledl ik wolecnsyg Vil yeiils g
Olbos slewdly o 5lel lnl 55 Uy S & Mo o) loce
Ghls a5 eogue 5l am aloldly Lg,S 4l oo
oS Shlom 4 el VA-0y555 ol T 51 (VL ol
ohsd oiLIS b o b wlead Mie Ug,S 4 ofb

b5l B e 4 550 by | Gy g axies (6 Lo


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

ol cole) daliss il owuy (i He codels

oW b.w;b@‘; LSL‘”MB"%‘L 9 (5)|f>f

il 0 o)lil ol 4 YU 3 oS laaslllas
Oleie Ol 5945 )0 0uld planil slaiaghy jl (SzS
5 oW wle ;0 a5 50 Hlas & (g5, Sl 4ol
V-85 g)lewm L bl lojgis lade Coan

w2l Ol 5 ol s

—_

S g2 Al
5 Fge o« Sujglgrm wiile cais ilize slaghs,
CAS 5o Sl SThe 4 Wl (Selndl,
95 F9¥ge slaghs; 059 el 1ardl oaS S8V A-wgeS
Slow atis ol sty Olyear S5a0l,
Sigasl) S5 5 e 513 eoliiulsjge VA= 968
Sighe ansid bty (npcmlie I (S Glyea
e Sloz 9 Vb Z8s 5 S (s Sledy (cwgns
wazgi b I el oadaizlil aie) (ol 5o S Q3
¥V ogeS 0y90 pidle i 5o L g 13- wges VL ot
Bgeds 5 o )d A G)lan (nl sl 09, VL
JrS 50 (sate il 6 5len adgl Jlpe 50 (g 5lan (1]
oolawl 1 cils wales e Hloys 9 (5 lew Eouds
Sl VA-age8 Coghe panaS s SR slaghs,
9 ool Gl o lhlos (S Olx jo 5 Sl o
5 ol 00l ged g K0 ol 4 Cisae Jlal
25 Sl vargi b aiS 0 S5l i alsa
@lebd s lodlaw 5 95 3 many Ul
Crl ame)d e SBL oS Olsw o Ll 09 e
o) Sighe g wisS Joo JBU plpred wiilys oo o jlony
S 4S5 00,8 o olpain 1 s Jlail Ko ol 8
AP 3 ogasay silen (nl Bgets 5 e LAl
9 355 o3l (partid gy Wiz ) Cwdle (yeu M
e 055 518 bl 00 slen 08 ilide sladiged
Sy g leyd 99 4tz b 035 0 drog iz
S ol glew (nl b ablie cqz o) on s 50
Sbladl sk 5l ol Slasl Gl epSsle 5 (Sl

# e s Sy Ol adlas (nl lo adl, ululy
Glcadle iou ;0 ead gy Vg ke
ol (30 (6 5les oz 5l (glaie slags Lo b oiag
Ohlem plo e GolS Glog Lo 5 Zubis 53,
O b e 9 S e Gl 205 g Il 5V
St Glaio; slas e sl a5 ol 8l g )l jles

ABY) S3ai Sghane (55 s 4295

pll il San g Nikoubakht lawgs a5 slasllas o
3 oyglie Slods glrogads L;'>|).’o St 4 ol 00l
@ Sl oo oLl VA-0u955 (g lows 0)9> 0 90 ol
i e, Jas o b @b ol 5 sl
» Sl ojem hes ple s paxie o5
Sleyo ol ol Ml Jial s Jal i b aglse
3 adlre 1l a5l e 5 et B 5 9 S

OF) dwy dlgz> Blas a4 S0 (ggm

SEp el 5 ole el Oy (i sl
Ohloss b was Gilbgo b ylios Loy 4,15 s plosl )]
S Sio [P .A...:L VA-0y995 aueid b oo (& S
o)en g Jalili Lawgs a5 )y opl jo 0S cud
ObMie yo 9 Sye (e g o iy el 0als ploxl
8,8 3 bl g gy 990 Glpl S mans o
S Spem Cexex by g S YL £ (00)
G0 saallhe b glae o)l cilas liw ey
A Wog (Sitie oBle Wy g o (oo d
Cd a ohlem onl 0jee 0 Sie (Sl e

o Ol

Sy dnts diej 55 00l el glaaalllas ogas )3
I oS bl el 5 e ) U
By,S (raSTs ol a0 sy 5 (651, dummgar Gl
S)ep 390 Jlez U ;5 5 Wlos S (sobj sl A
s ol 1y el Jan oS LaSly o5 i
ol adl st (b bl almge s)ly (9093
Ll wlioe )b Gloy ax ez o b STy (pl &S
2z ol gl Do Jsb wslge )l 4y a5 ST
Fho pSly a8 Gloy U I Lol 0505 5)90 091 dalgs>

()



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.10012_22<85458.1399.10.40.6.5]
.«
N

&L

1. Q. Li et al., “Early Transmission Dynamics in Wuhan, China, of Novel Coronavirus—Infected
Pneumonia,” N. Engl. J. Med., vol. 382, no. 13, pp. 1199-1207, Mar. 2020, doi:
10.1056/NEJM0a2001316.

2. A. R. Fehr and S. Perlman, “Coronaviruses: an overview of their replication and pathogenesis,”
Methods Mol. Biol. Clifton NJ, vol. 1282, pp. 1-23, 2015, doi: 10.1007/978-1-4939-2438-7 1.

3. G. Wong, W. Liu, Y. Liu, B. Zhou, Y. Bi, and G. F. Gao, “MERS, SARS, and Ebola: The Role of
Super-Spreaders in Infectious Disease,” Cell Host Microbe, vol. 18, no. 4, pp. 398—401, Oct. 2015,
doi: 10.1016/j.chom.2015.09.013.

4. E. R. Gaunt, A. Hardie, E. C. J. Claas, P. Simmonds, and K. E. Templeton, “Epidemiology and
Clinical Presentations of the Four Human Coronaviruses 229E, HKU1, NL63, and OC43 Detected
over 3 Years Using a Novel Multiplex Real-Time PCR Method,” J. Clin. Microbiol., vol. 48, no. 8,
pp. 2940-2947, Aug. 2010, doi: 10.1128/JCM.00636-10.

5. J. Riou and C. L. Althaus, “Pattern of early human-to-human transmission of Wuhan 2019 novel
coronavirus (2019-nCoV), December 2019 to January 2020,” Eurosurveillance, vol. 25, no. 4, Jan.
2020, doi: 10.2807/1560-7917.ES.2020.25.4.2000058.

6. “(PDF) History i1s repeating itself, a probable zoonotic spillover as a cause of an epidemic: the case
of 2019 novel Coronavirus,”ResearchGate. https: //www. researchgate .net/ publication/
338934614 History is repeating itself a probable zoonotic spillover as a cause of an_epidemic
_the case of 2019 novel Coronavirus (accessed Aug. 29, 2020).

7. N. Chen et al., “Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study,” The Lancet, vol. 395, no. 10223, pp. 507-513, Feb.
2020, doi: 10.1016/S0140-6736(20)30211-7.

8. B. Tang et al., “Estimation of the Transmission Risk of the 2019-nCoV and Its Implication for
Public Health Interventions,” J. Clin. Med., vol. 9, no. 2, Feb. 2020, doi: 10.3390/jcm9020462.

9. R. Kumar, S. Nagpal, S. Kaushik, and S. Mendiratta, “COVID-19 diagnostic approaches:
different roads to the same destination,” VirusDisease, vol. 31, no. 2, pp. 97-105, Jun. 2020,
doi: 10.1007/s13337-020-00599-7.

10. H. Chen et al., “Clinical characteristics and intrauterine vertical transmission potential of
COVID-19 infection in nine pregnant women: a retrospective review of medical records,” The Lancet,
vol. 395, no. 10226, pp. 809-815, Mar. 2020, doi: 10.1016/S0140-6736(20)30360-3.

11. C. Huang et al., “Clinical features of patients infected with 2019 novel coronavirus in Wuhan,
China,” The Lancet, vol. 395, no. 10223, pp. 497-506, Feb. 2020, doi: 10.1016/S0140-
6736(20)30183-5.

12.W. Z,C. X, L. Y, C. F, and Z. W, “Clinical characteristics and therapeutic procedure for four
cases with 2019 novel coronavirus pneumonia receiving combined Chinese and Western medicine
treatment.,” Biosci. Trends, vol. 14, no. 1, pp. 64—68, Feb. 2020, doi: 10.5582/bst.2020.01030.

13. D. Kapetanos, “Review of ‘Clinical characteristics of 138 hospitalized patients with 2019 novel
coronavirus—infected pneumonia in Wuhan, China,”” p. 3, 2019.


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

14. J. Zhang et al., “Serological detection of 2019-nCoV respond to the epidemic: A useful
complement to nucleic acid testing,” Int. Immunopharmacol., vol. 88, p. 106861, Nov. 2020, doi:
10.1016/j.intimp.2020.106861.

15. “(PDF) Clinical Characteristics of Coronavirus Disease 2019 in China,” ResearchGate.
https://www.researchgate.net/publication/339581314 Clinical Characteristics of Coronavirus_Disea
se_2019 in_China (accessed Aug. 29, 2020).

16. J. Zhang et al., “Clinical characteristics of 140 patients infected with SARS-CoV-2 in Wuhan,
China,” Allergy, vol. 75, no. 7, pp. 1730-1741, 2020, doi: 10.1111/all.14238.

17. Z. Hu et al., “Clinical characteristics of 24 asymptomatic infections with COVID-19 screened
among close contacts in Nanjing, China,” Sci. China Life Sci., vol. 63, no. 5, pp. 706-711, May 2020,
doi: 10.1007/s11427-020-1661-4.

18. P. Zhou et al., “Discovery of a novel coronavirus associated with the recent pneumonia outbreak
in humans and its potential bat origin,” medRxiv, 2020, doi: 10.1101/2020.01.22.914952.

19. W. Zhang et al., “Molecular and serological investigation of 2019-nCoV infected patients:
implication of multiple shedding routes,” Emerg. Microbes Infect., vol. 9, no. 1, pp. 386-389, Jan.
2020, doi: 10.1080/22221751.2020.1729071.

20. “Clinical Features of Patients Infected with the 2019 Novel Coronavirus (COVID-19) in
Shanghai, China,” ResearchGate. https: /lwww.researchgate.net/ publication/
339753498 Clinical Features of Patients Infected with the 2019 Novel Coronavirus COVID-

19 in_Shanghai_China (accessed Aug. 29, 2020).

21. A. Balboni, L. Gallina, A. Palladini, S. Prosperi, and M. Battilani, “A real-time PCR assay for bat
SARS-like coronavirus detection and its application to Italian greater horseshoe bat faecal sample
surveys,” ScientificWorldJournal, vol. 2012, p. 989514, 2012, doi: 10.1100/2012/989514.

22. D. Adachi et al., “Comprehensive detection and identification of human coronaviruses, including
the SARS-associated coronavirus, with a single RT-PCR assay,” J. Virol. Methods, vol. 122, no. 1,
pp. 29-36, Dec. 2004, doi: 10.1016/j.jviromet.2004.07.008.

23. T. Y. Setianingsih ef al., “Detection of multiple viral sequences in the respiratory tract samples of
suspected Middle East respiratory syndrome coronavirus patients in Jakarta, Indonesia 2015-2016,”
Int. J. Infect. Dis., vol. 86, pp. 102-107, Sep. 2019, doi: 10.1016/.1j1d.2019.06.022.

24. Z. Wan et al., “A Melting Curve-Based Multiplex RT-gPCR Assay for Simultaneous Detection of
Four Human Coronaviruses,” Int. J. Mol. Sci., vol. 17, no. 11, Nov. 2016, doi: 10.3390/ijms17111880.

25.J. Y. Noh et al., “Simultaneous detection of severe acute respiratory syndrome, Middle East
respiratory syndrome, and related bat coronaviruses by real-time reverse transcription PCR,” Arch.
Virol., vol. 162, no. 6, pp. 1617-1623, 2017, doi: 10.1007/s00705-017-3281-9.

26. G.-Q. Qian et al., “Epidemiologic and clinical characteristics of 91 hospitalized patients with
COVID-19 in Zhejiang, China: a retrospective, multi-centre case series,” QJM Int. J. Med., vol. 113,
no. 7, pp. 474-481, Jul. 2020, doi: 10.1093/qjmed/hcaa089.

27. L. Peng et al., “2019 Novel Coronavirus can be detected in urine, blood, anal swabs and
oropharyngeal swabs samples,” Infectious Diseases (except HIV/AIDS), preprint, Feb. 2020. dot:
10.1101/2020.02.21.20026179.

()



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.10012_22<85458.1399.10.40.6.5]

28. D. K. W. Chu et al., “Molecular Diagnosis of a Novel Coronavirus (2019-nCoV) Causing an
Outbreak of Pneumonia,” Clin. Chem., vol. 66, no. 4, pp. 549-555, 01 2020, doi:
10.1093/clinchem/hvaa029.

29. Y. Mori, H. Kanda, and T. Notomi, “Loop-mediated isothermal amplification (LAMP): recent
progress in research and development,” J. Infect. Chemother., vol. 19, no. 3, pp. 404—411, Jan. 2013,
doi: 10.1007/s10156-013-0590-0.

30. J. Kashir and A. Yaqinuddin, “Loop mediated isothermal amplification (LAMP) assays as a rapid
diagnostic for COVID-19,” Med. Hypotheses, vol. 141, p. 109786, Aug. 2020, doi:
10.1016/j.mehy.2020.109786.

31. L. L. M. Poon et al., “Rapid Detection of the Severe Acute Respiratory Syndrome (SARS)

Coronavirus by a Loop-Mediated Isothermal Amplification Assay,” Clin. Chem., vol. 50, no. 6, pp.
1050-1052, Jun. 2004, doi: 10.1373/clinchem.2004.032011.

32. K. Shirato et al., “Development of fluorescent reverse transcription loop-mediated isothermal
amplification (RT-LAMP) using quenching probes for the detection of the Middle East respiratory
syndrome coronavirus,” J. Virol. Methods, vol. 258, pp. 41-48, Aug. 2018, doi:
10.1016/j.jviromet.2018.05.006.

33. M. Shen et al., “Recent advances and perspectives of nucleic acid detection for coronavirus,” J.
Pharm. Anal., vol. 10, no. 2, pp. 97-101, Apr. 2020, doi: 10.1016/j.jpha.2020.02.010.

34. Q. Chen, J. Li, Z. Deng, W. Xiong, Q. Wang, and Y.-Q. Hu, “Comprehensive detection and
identification of seven animal coronaviruses and human respiratory coronavirus 229E with a
microarray hybridization assay,” [Intervirology, vol. 53, no. 2, pp. 95-104, 2010, doi:
10.1159/000264199.

35 X. Guo, P. Geng, Q. Wang, B. Cao, and B. Liu, “Development of a single nucleotide
polymorphism DNA microarray for the detection and genotyping of the SARS coronavirus,” J.
Microbiol. Biotechnol., vol. 24, no. 10, pp. 1445-1454, Oct. 2014, doi: 10.4014/jmb.1404.04024.

36. M. Gaudin and C. Desnues, “Hybrid Capture-Based Next Generation Sequencing and Its
Application to Human Infectious Diseases,” Front. Microbiol., vol. 9, Nov. 2018, doi:
10.3389/fmicb.2018.02924.

37. T. N. Wylie, K. M. Wylie, B. N. Herter, and G. A. Storch, “Enhanced virome sequencing using
targeted sequence capture,” Genome Res., vol. 25, no. 12, pp. 1910-1920, Dec. 2015, doi:
10.1101/gr.191049.115.

38. S. K. P. Lau et al.,, “Complete genome sequence of bat coronavirus HKU2 from Chinese
horseshoe bats revealed a much smaller spike gene with a different evolutionary lineage from the rest
of the genome,” Virology, vol. 367, no. 2, pp. 428-439, Oct. 2007, doi: 10.1016/j.virol.2007.06.009.

39. T. Ai et al., “Correlation of Chest CT and RT-PCR Testing for Coronavirus Disease 2019
(COVID-19) in China: A Report of 1014 Cases,” Radiology, vol. 296, no. 2, pp. E32-E40, 2020, doi:
10.1148/radiol.2020200642.

40. X. Xie, Z. Zhong, W. Zhao, C. Zheng, F. Wang, and J. Liu, “Chest CT for Typical Coronavirus
Disease 2019 (COVID-19) Pneumonia: Relationship to Negative RT-PCR Testing,” Radiology, vol.
296, no. 2, pp. E41-E45, 2020, doi: 10.1148/radiol.2020200343.

41. “(PDF) Clinical characterization and chest CT findings in laboratory-confirmed COVID-19: a
systematic review and meta-analysis,” ResearchGate. https: //www.researchgate.net/ publication/


https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html

[ Downloaded from ncmbjpiau.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22285458.1399.10.40.6.5 ]

339789188 Clinical characterization and chest CT findings in laboratory-confirmed COVID-
19 a systematic_review and meta-analysis (accessed Sep. 01, 2020).

42. A. Bernheim et al., “Chest CT Findings in Coronavirus Disease-19 (COVID-19): Relationship to
Duration of Infection,” Radiology, vol. 295, no. 3, p. 200463, Feb. 2020, doi: 10.1148/
radiol.2020200463.

43. M. Chung et al., “CT Imaging Features of 2019 Novel Coronavirus (2019-nCoV),” Radiology,
vol. 295, no. 1, pp. 202-207, 2020, doi: 10.1148/radiol.2020200230.

44. K. Li et al., “The Clinical and Chest CT Features Associated With Severe and Critical COVID-19
Pneumonia,” Invest. Radiol., 2020, doi: 10.1097/RL1.0000000000000672.

45. H. Shi et al., “Radiological findings from 81 patients with COVID-19 pneumonia in Wuhan,
China: a descriptive study,” Lancet Infect. Dis., vol. 20, no. 4, pp. 425-434, Apr. 2020, doi:
10.1016/S1473-3099(20)30086-4.

46. M. Wang et al., “Clinical diagnosis of 8274 samples with 2019-novel coronavirus in Wuhan,”
medRxiv, p. 2020.02.12.20022327, Feb. 2020, doi: 10.1101/2020.02.12.20022327.

47. L. Yang, “Clinical Reports on Early Diagnosis of Novel Coronavirus (2019-nCoV) Pneumonia in
Stealth Infected Patients,” Sci. Res. Prepr., Feb. 2020, doi: 10.14293/S1111.000/000004.v1.

48. Z. Xu et al., “Nelfinavir was predicted to be a potential inhibitor of 2019-nCov main protease by
an integrative approach combining homology modelling, molecular docking and binding free energy
calculation,” bioRxiv, p. 2020.01.27.921627, Jan. 2020, doi: 10.1101/2020.01.27.921627.

49. J. Lim et al., “Case of the Index Patient Who Caused Tertiary Transmission of COVID-19
Infection in Korea: the Application of Lopinavir/Ritonavir for the Treatment of COVID-19 Infected
Pneumonia Monitored by Quantitative RT-PCR,” J. Korean Med. Sci., vol. 35, no. 6, p. €79, Feb.
2020, doi: 10.3346/jkms.2020.35.e79.

50. S. Mulangu et al., “A Randomized, Controlled Trial of Ebola Virus Disease Therapeutics,” M.
Engl. J. Med., vol. 381, no. 24, pp. 2293-2303, Dec. 2019, doi: 10.1056/NEJMo0a1910993.

51. S. Faridi et al., “A field indoor air measurement of SARS-CoV-2 in the patient rooms of the
largest hospital in Iran,” Sci. Total Environ., vol. 725, p. 138401, Jul. 2020, doi:
10.1016/j.scitotenv.2020.138401.

52. “A Model for COVID-19 Prediction in Iran Based on China Parameters.”
http://www.aimjournal.ir/Article/aim-15640 (accessed Aug. 16, 2020).

53. B. Eshrati, H. R. Baradaran, S. Erfanpoor, A. Mohazzab, and Y. Moradi, “Investigating the factors
affecting the survival rate in patients with COVID-19: A retrospective cohort study,” Med. J. Islam.
Repub. Iran MJIRI, vol. 34, no. 1, pp. 618-626, Feb. 2020, doi: 10.34171/mjiri.34.88.

54. S. H. R. Faiz, T. Riahi, P. Rahimzadeh, and N. Nikoubakht, “Commentary: Remote electronic
consultation for COVID-19 patients in teaching hospitals in Tehran, Iran,” Med. J. Islam. Repub. Iran
MUJIRI, vol. 34, no. 1, pp. 217-218, Feb. 2020, doi: 10.34171/mjiri.34.31.

55. M. Jalili, P. Payandemehr, A. Saghaei, H. N. Sari, H. Safikhani, and P. Kolivand, “Characteristics
and Mortality of Hospitalized Patients With COVID-19 in Iran: A National Retrospective Cohort
Study,” Ann. Intern. Med., Jul. 2020, doi: 10.7326/M20-2911.



https://dor.isc.ac/dor/20.1001.1.22285458.1399.10.40.6.5
http://ncmbjpiau.ir/article-1-1317-en.html
http://www.tcpdf.org

