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Accepted: 03 Jan 2024 Introduction: The novel coronavirus pandemic (SARS-Cov2) has presented daunting
Keywords: challenges to health systems in numerous countries. The levels of protective
A'?“'?Ody levels antibodies and predisposing factors are great contributors to people's susceptibility,
Clinical symptoms especially in work environments. The present study aimed to assess the levels of IgM
COVID-19 and IgG antibodies against COVID-19 and their relationships with other
Risk factors demographic findings in the employees of Mashhad University of Medical Sciences.

Method: In this cross-sectional study, 758 employees of Mashhad University of
Medical Sciences were selected by convenience sampling method. The data were
collected using the country's standard questionnaire, and the level of IgG and IgM
antibodies against SARS-CoV2 was determined by ELISA. The results were analyzed
in SPSS software (version 16) using related statistical tests (P<0.05).

Results: As evidenced by the obtained results, 386 (50.9%) cases were male, and the
rest were female. IgG and IgM antibodies were found in 138 (18.9%) and 41 (5.6%)
participants, respectively. The most common symptoms in subjects who experienced
the disease were cough, fever, chills, headache, shortness of breath, loss of smell,
weakness, myalgia, arthralgia, and impaired consciousness. The use of public
transportation, history of travel, and frequent presence at work were significantly
found to be predisposing factors. In the diagnostic process, radiological examination
(CT-Scan), molecular test (PCR), and antibody test when symptoms appeared were
requested, respectively.

Conclusion: During infectious epidemics, it is recommended to pay close attention
to maintaining social distancing, raising awareness, frequent health monitoring, and
air conditioning.

Copyright © 2024 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed under the
terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others
to copy and redistribute material just in noncommercial usages, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.32592/nkums.16.1.21&domain=pdf
mailto:sabourie@mums.ac.ir
https://dx.doi.org/10.32592/nkums.16.2.37
https://dx.doi.org/10.32592/nkums.16.2.123
https://orcid.org/0009-0008-3148-3793
https://orcid.org/0000-0003-4096-3031
https://orcid.org/0000-0001-8873-9931
https://orcid.org/0000-0002-9371-4170
https://orcid.org/0000-0001-9680-0309
https://orcid.org/0000-0002-1679-1068
https://journal.nkums.ac.ir/article-1-2993-en.html

o o ool (K 3 ol oS oo

I S? I 1P bl <Y o lod 17 0490

S 5ol 34 b (SARS-Cov2) Wi vy s3bg ¥ (ST daw (o B 5 (w5 59
1P 00 Jlo bl 30 agio (S 39 ol oIRGI1S (LS 45 Sudi 5 00

Léa):..l.c..\....u‘ Y‘?)éw‘ \CGL*.?L’" J.«»?s )15’[.%)3 J)l.?»\wsvgt)).c Mbléc \‘5‘0‘; Lé))
%EY‘ALQ‘)W Ql.u.o?‘ 3 v ;Lo&o. a ‘-w ¢ VL}&.CLQM‘

Olrl el )l (S ke olSails « Sy 0aSasls (sglgaly e s

Ol e e (S pole olSitils ¢ Sy oaSiadls ¢ JoSUge (S g S led o
Olnl g e (S35 pole olSnils wggligen] Ui 3550

Ol e e (S polle olKtsls coluae] psle linis 350"

Ol g wigutio (S pole olSitils ¢ Sy Sy Slindiod 35 5

.sabourie@mums.ac.ir : Juesl o)l sl cdguivn e (S pole olfiils ity Slidinn 35 1 (6 gm0 w1 ghanno 0w 5-’M
DOI: 10.32592/nkums.16.2.37

oauSm  VEYAUYe el o g6

03,5 slowl 525 5l (6 ko (8l Slapiunms 51y 5y Ll (SARS-COV2) &az (o5 5bs,S (6 oS dan tdodio T TN ihndy )6
Logas col 3l Dl slawial ;3 2 ks slo il 552 Glizmed Mol ousiSuntune Jalge 5 oS cdiblons (gobi il ebans .ol
sleassl L o] L3 5 18-0y555 ade I8G 5 IgM slogol T ghaws sy 4 ctalllae ol 50 el ()5 slalama jo
4251 e Sy pole oSl SIS o (ST ga g

Wosls .abaus Ol L iws )0 & jsods dgine Sy pole olSasls LSS 51 a5 VOA « cahais aslllas ol jo 1l yog, 6ab‘%: GL;:
19 Ubs, 4 SARS-Cov2 ade IgM 5 IgG ool 5T mhw 5 5)slans (5,585 o libin] dali gy 5l oolizul b )b:i);lé
S5le 5l ealiial L +/+ 0 51 1S (g lobine mhaw ;o g oo (5,l] by yge;] 5l ool b gl .o s (ELISA)
a5 b, SPSS(16)

2 IEG ol il sl ios oSz o) 1 (BL g widgr 5pe doys B4 Jslaa 15 YAF (E0iS eS8 15 goomme ;I basdly
Ol 4z b a3l s @dle o als .t Cdl (aoys BF) 0amS eS8 FY o IEM 5 (aoys YA/R) oSS 15 VYA

gaals 5 55lg

1 050 6 fehm S 5 535, T egllen acinds ooy (3010 o g (o555 50 00 3] S s 2 5l
S i gyl jsbay IS Jore )3 ) S jpam 5 O dles alle ¢ ages addis Loy 5l ool Slul adls b ol L
2 e ol Gtalesl 5 (PCR) JsSlga alesl (CT-Scan) Sysolasol, comyyt smaridd aigh 50 050 a0 ol

Adgs CowlgS y0 S glsl
s 5 e S by i AT ot Al Lk s ighe (slo s S plSin 15 555 gn dengs 16 S 4

Dgd d> g3 CBody lgn

4000

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

o V955 4 ds Jacadle 3131 lolids gl colio sla sigles]
alizee Giolosl aw b VA-0ugs8 Cigae ol> Jb 0 JOF]
(O] s s ool slaisob il (aueds 5 s s slogssstl pasis
) 6l 3T b Sl el slolis glaislesl a8 Jlo s .
saims s el ool ool (sl sialesT g o ooliiul sl (slacsgac
~u955 (6 lew LAt eopmizmen . [V] aites VA-nygeS LS Cigac
slgilesl wile pasi LSS ple b cwl See V4

(i Ol )y (g pglig S Dlgiedy &5 dad> (g pslig)S 6 )len
20 gy s 0 )b sl g oo aslis (SARS-CoV2) Y Ly
—augsS el [V as Slla YA Jlo 35l 0 o o9n ol
9 b b heis oDle b gilens b ceadle (900 (lom 5l Wlgi o0 1
(S o s S5 by ) b o5 ale oodle [V] sl ke 5 1o
5o 9 03905 ( 2bigr b (plaar (0ld Cewd 50013y ( Dl slas
O V555 slaailis g oo [¥] ail VA58 oarma i

plowl ool i ol ¥l oy ails Sligras cwis glocigie plo b o

Copyright © 2024 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed under the
terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others
to copy and redistribute material just in noncommercial usages, provided the original work is properly cited.


https://dx.doi.org/10.32592/nkums.16.2.37
https://orcid.org/0009-0008-3148-3793
https://orcid.org/0000-0003-4096-3031
https://orcid.org/0000-0001-8873-9931
https://orcid.org/0000-0002-9371-4170
https://orcid.org/0000-0001-9680-0309
https://orcid.org/0000-0002-1679-1068
https://journal.nkums.ac.ir/article-1-2993-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

oo g (ool )5

s alol VFe L ole 8 Jlole 3 b saniSeS 5 VOA
aslllas 45 59,5 el T Culis) 351 51 g wolKtils LSS alos
%955 ST ohy locadle it ;5 98 &5 (Jse e il )
FAN) 55 FYY i VOA 5o gyl andllas 5l g codlad ay Jyiiin
5 Sl T a0 SleMbl X509 050 (o) B+/) L5 YAF g 5 (o)
Jold V20,565 Cighe b i po il oo cpizman § G agy g
3 odlaal by Jloel e (S5 00,0y 13,0957 ) i
il jslogise] slocus pll sl ad spslaer aliimn
oy 3 oss sldisel s, 18G5 IgM Gl (Susgl e
ey o858 )l oS g (ELISA) 3l 4 Jate ctyjgusgisan
Awareness ) 1Y Sailes oSws g (Glps - olph) by <b
&% eslawl (Microplate Reader, Stat Fax 3200-USA

Jelogas 525 18 a5 SPSS (g LT 15800 5 51 ssliczul b ool
3ol ol 5o kS sWosls Jelosisansas sl wiad sl
3 7Syl G gt 45 (53,150 50 o ealiul 95 SIS (yga5]
S 385 ogail 5l o og)T90 alogs (slayiie 5 0550 Y
S sob bl atsl e o dmlia 51y b solital
Student t-test  Mann-Whitney U 5031 51 IgG 5 IgA
33 ,lo cime P-value< e [+ 0 g kel slagyge;l plad jo .o ooliiwl
basl

Al plosl aguine So3 pole olKails jo ole iud o 4y axlllas oyl
Joaz aings (3 @ YVY 50,0 (BauSesS 0 5l a5 VAP (gaemme 4o
3o bt | andlls 3 AT S 15 Sl Fees wlasie |
e 9,5 31 g 595 VF N A-g55 slacsal T (sl s 52!
VAR S VWA oansSesS 1o ,as OVA 51.NVY] 0S o Joe o5
dlie 250gr Cute IM (00,0 0/F) ,a5 £V 5 coita I8G (000
oo IgM 518G (Susses, o (s3lidcuner sbo it
Mo o8l slass gy Sl 0ad osle LAY Jeux o bt g
Solds ite g Cote I8G 05,5 50 o oolgils o VA-0yssS
30 Gl gre Dol yizmen (P=/o YY) 0l odlive lo jiee
(P=1+Y ) o sanlive Coie 5 e IM 05,5 0 IS js 4 038

oo (Al 098 oo ol loanipn sloySilis 5 (500 p5a8
2 e b Vs espae IgA 5 TgG IgM ool

L] ols Lauseis o5 (sladiges
Wi 5l g g RNA @ s Sl sla gl 5T a8 sl
lesz o> RT-PCR b aslic 0 Sijglspm sladiges
B 3 S digad Jelosisty 126 g (gl oS o Jiig Jax (g jluoslal
b olgiie el 1) VAaygs8 ade ol (slaggol il s oy 56
o> al> e 5 IgM slasol sl [V -] o5 Slulis calises sla s,
(sl Tk & 09> SS1a 4 e Sl 9 g s palls Sighe
sl T 5l 5ass I8G slasob T 1] anb o 2alS 32l
Silloge (B Jlor 97 50 S FSVob D bl s e JS25 [gM
e 3131 Wl oo |3 o] e Y A=955” (sl 2 (50l T el [V Y]
oS laled wlansls Coge ansdS s aS 1) SLaS L Ug S Lugpg 4
W5 oo bl Linlojl 45 9 o 085 (pmas pil> Jl> 55 [1Y]
G5 Jgl Sl ;0 19-0955 51 LU 5095 10 5l oo )0 VY 3gae 5
Sype 5 S basob T mhaw el » ogdle [VF] a8 (6,55l
Carez 0 085S jobay Wil oo a5 a0 &8l )|y gralinSTy i )il
Wl cdle gt a6 VAaygsS &5 byl DV F] asb oglice
9 .A.Mf‘sm ‘5)[4;,3;. Q,JLM>| as <$°‘)é‘ e Q‘}l'u;n 1) Lm‘_golgslﬂ
omizme [0] 855 oy it Mo VA-ugs5 @ a5 i)l (Lol
Vol s 5 eolil cogae al> yo ns (6l sl T ialesl 51 o)l oo
&ly Jsone Globs) (o E9: 4 bgipe sloosls ol Jl p
39 18-85 (sl T (loads dkiee WS oS 50l 31 Slaws psd
Lo o ol ol 3l a5 ol [VF] ol sgame cilizee glocones
Byl 515 05500 18-03555 (6 5lews 950 40 (5,5 Vb BT oy SaslST
sl VL Gls Wils 13 (mans (o 50 VL Gliee 4 K00
VA-0555 (sla sob T oy gl £oud axlllae ol o Al Sl
e oz 4 B 0D (6 pSosluil st (SB pole olSadls (LSS 5
~1955 Ml 5 5 (5o ol 0590 5o AT 3l 5 andler 51 28 0l

Sgad aizls 14

P RvTY
SLases [8G s IEM Su55)5 0 sl romins (ol oy 2 2l o

adllae 3 S eS8 K3 Faos Slasin ) Jgoo

Sexe il alo b (:Slee i
V- /FA fYNE F(Jlw) oo
TONY VPO + (cm) o

vE s T kg) 039
Y ¥ 1 oolgils glac! oluss
Yy/-q VANY Tal coluo
VY ¥ T asan 55 6l 39y Slass
¥ Ve T 395 59 oS ao3b olass

v o Faian 33 595) )y 4 238

\ -/-f T oolgils 5o ol ylows Slaxy

Y4


https://journal.nkums.ac.ir/article-1-2993-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

1FeY lausli oY o louds V7 090 « Jlous Ll ys S pale oKL alxo

(L) doyo
N4

/7

YY/A

Y Jgus axldl
() o o
W ol 25
2 B Oblew b S5 oo
13 &y

ol (S5 (P=eT 0 X) 0,0 jo Saw «(P=2 - FY) 50 (P=2/-YY)
(P=2/++Y) Gns «(P<e/+ V) ol ools caws 5 (P=2/-+Y)
P=+1-1) @5, T dP=1 V) Gleo «(P=+/+YA) Chrd Soe
Gledsn  mals plyoas g (P=r/o00) 3l cus
hie 5 St 106 b Fans eS8 s Ssline gls (P=+/+10)
L QBauS a8 8 o s e Syl 2utls (g 50 Dl oo o
s Do (P=e/e V) b Soe [ LS hie g Cude [gM
(et 0l odslive (P=+/+ < 8) SMac 5,0 Saw g (P=+/-+Y)
Jsl iy 5 ) a0555 3% 4 Sice S0 351 e wial 3

pos Al o 35 s PCR (talesl pos alo o 53 oSl g o lols>

(B Jgaz) wiog: ol T ales]

s oolisl jlare Gyl 5 (5 Silo 3l Lo eite o (gl T
s ooliiwl ailee 3 o e ciogs slp I

L OB e o by slals, i iy eslie
ool lis ¥ Joaz ;o adllas ol jo e 5 e IgM 4 IgG
woser JBger 5l aslital o o)l ine sl il oad
(P= [+ $0) ey 5,555 5l oolitial 5 (P=+/+ V%) yiww o(P=+/ YY)
b sadlice hie g Cude [ZG L FaiSes b anlis plXn
Oolis hie g oo IGM L JBaiS eS8 (nizen
by IS s lads slas 5 (P=+/+Y)) 38, L5 1w o (sl siee
oad ool Las ¥ Jgux jo a5 jebjlen .olils 0429 (P =+/+Y )
Solay VA-0u955 L s o o5 Sl )3 au 598 Ay lin plSin el
Sl o e 5 cate I8G L (BaLs eS8 o ine

5 Sae il dgmg (P<e/er)) G5 g (P=+/VY) by

Sliamer Gl jite ulul p GEOLSES 15 (o )0 SARS-CoV-Y ol il oy g50 ¥ Jgu

IgG e i 186G <o [gM
P-value value-P #SD) aw [gM Jre
#SD) “SD) “SD) =
FETE Y/ ¥-/a5 Y/
/Y -IYaY T ()
@Y Of14) @I )
VYl VPAJ VPO VPAJ
DAY < 10AS T (cm) «&
08/ ) Y1) )
oy YO \RIE s £EIND /-
b " kg o;
XY) X1/ OVl X/ T &2 0
oy Y v " /o ¥
o . Slgils slac! olasi
1) ) ) ) Tolse
Vo) Vol Vel VY- ,
-IYSY < IVFY T M?) 6l ol
D) #0/+) ©3/+) #0/+)
Bl ol Vo v/
-/294 -1334 T acie 10 )5 59, solaws
¢ 1) O O
M- Vel Vel Vel
ARAE AArd i}ﬁ) 50 A>lge slass
/) /) OA) /)
ol ol ol ol
< JAYY el Y- T ea s,
QL) /) /) 1)
NS N By N
s/ YN ~[fFY ()‘5))1 03lgils o o) lows Slass
(/%) O/ O/ O/
YeAY ) Vv
&gl 51
YR (LYo Al (/. 20/%) o
Wwooof Y ¢ | bewrol
) -IPYY ) olylows
(LANYY (L AVIAY (VAT (/- avi-) ) )
Yoo AR . AYIA) (o3l 5%
o
AN A 1 VEY

s ool Sl g dilie aals 51 juiie Ciiogs gy T ool eoliil Jlre Bl el § 5 Silo 5l o puiite cirog (6l T s 9,51, U Mann-Whitney ge51 5l ool LP adest


https://journal.nkums.ac.ir/article-1-2993-en.html

oo g (ool )5

ite 9 oo IGM 5 I8G L (000 5) (EaS S 58 oo o Sl (slaylid; sl S g5 ammlia ¥ Jgur

e 190G i IgG ot IgM e IgM
P-value P-value gretes
(hoy0) % (ao,0) % (Qoy0) & (o,9)
TF (V97/%) VEY (A-705) Y (F/1+) \FA (/A5) il Lad 1 5o
VEY LYY b bl glad o ygan
ay (VA//F) FAY (AV/I5) YY /) FYY QY)Y JNES Sy
SN Ve (V) Ve (Y1) -/FAQ Y[+ (Y/+) Ve (Y1) ax> o Slans
YO (VA7) YEY (AY//+) YN /) Y45 Ad//) b
Qg I¥YY Sl ls0 4 dzl o
OY (VA7/A) YEY (A-IY) VA 1IN Y¥O (AY/IY) ; ’
NARE) Ve (V) Y/e (V) NN Y[+ (f) Y[+ (f/+) 495 po lans
Y (VF/ID) YAF (AY/10) Y¥ (51/F) YOY QY//5) e
NN AR ol yo yea
£0 (YV//F) YYQ (YAZ/®) VO (F//3) YAQ (A7) o
SIYFFP o/ ©+) /e (Of+) o[y O« (Y1) F10 ) Sy olads
Y OF/Y) VAF (AD/IA) 4 (F//+) Y\Y (3487/) G MBsdem Jlos 5l ootz
oYY AN
a0 (Y- 7/3) YO/ (VALY Y. #11%) £YF AY/IE) JNES soges
NANYS o/« () /e @) NS \ele (BI0) /e @) 4il39, oolituwl slaxi
YO (VYY) \EA (AV/I+) IR VAY (457/2) o
weo\F -[5F & ol
VoY (Y-/3) YAD (VALY Y (F/IA) £OF (AY/IY) o
VYA (VRY/A) FYA (A+7IY) Y8 1) oF+ (A7) ok
PR - YEY 5 & ol meflie:
4 (7Y Yo (ARVIY) ¥ (VL) A Q56 e T 9539 3l ool
- 1008 Ve (%) Ve (1Y) “IA- Ve Gl Ve (V) ozl 9995 31 ealiiuwl Hb wix
VoY (\V/IY) FYE AYZIY) YA (F//3) OFA (A07/)) b
<YV #e oY) : 5 o do i
YO (Y¥//) YA (Y&/+) VW (V- T08) Y (AA//F) e S ol
< JAYY Of+ (+1+) Ol (Y]+) PURE ol (+IV) o/« (¥/+) LIS o 4 53y oy aiz
O (YY/IA) \E (VLYY < () YV (Voo ld) ok
- IVEY -5 3 S N BCR
W VY)Y Y A/ ¥ (FLIA) 83 ROVIY) : tlond, S ) oS b
Niars Y/ (V) Y/ (V) -I5¥8 Y/ (V) Y/ (V) odlma 35 & b b oz

A as § e o s se gylel a1 e /o0 5 peS P lades

it 3 2o 18G5 IgM L (s e85 0y SARS-COV-Y L L o ol b e amalio F Jgur

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

IgG cuie e I1gG et [gM i IgM
value-P value-P Joesos
(2,9) ,4i (2,0) ,ai (Qo,0) ,ai (o)) ,ii
Ya (YOI) VO (YSIY) 7 (Y1) VFA A%1Y) o
e [o\Y SYYE d oo
A(VFIO) FFA AY1D) YY (0/9) 0.7 AFN) e
< IYOY Yo O+) Y/ ) AN O 1) Y/ ) (395) 46y Sk
Y (VYY) 78 (FFIV) 7¢I ¥ Aavm) o
wele N> <IYAA : [y
a0 (F#) FaA (AF/-) Y (OF) EANCA o T j
s+ YY Yie @) Yl (¥I+) NS Y- @) Yl (Y1) (395) o ybo v
Y& (YFIY) O+ (FOIN) 7 (V1?) Y (AY/Y) b
el o> .Yy : 59
VY (\PI7) OVE (AYIT) Y'Y (OIY) OAY AF/A) s
e[+ Y Yo (Of-) Y/e (Y/+) <[54 YIO @) Y/e (Y1) (39) 59 lojese
YE (YY) VYA (YYIF) Y (¥/7) VYO (A0/F)
DAYas <JOAY ? o olf
af (\V/It) fE2 (AYIP) ARR(AD} 0+ (AF/Y) goes
- IYVF /- (FI0) Y/e (Y/-) -/\Va Y/ @) Y/e (Y/+) (595) 939885 ylojesone
2 (VAN YV (AVY) \YW©r) YFY (A0/+) &b
< IAOF e 330 g
Ya (AY) YOV (MIY) YO (O/IN) £V @fIY) goes
sefooY Yo @) Ve (¥]+) el ¥ Y- (0l-) Y- v Gy 3,0 plojde
YY(YY/IE) A (FV1Ig) ¥ (©71%) 7Y (A¥/T) b
A4 o (K5
V-0 (\7R) OVF (AYY) YE 0I0) OAY (A¥10) >
-fvy Y- (YD) Y/ (FI0) AN Ao (NIY) Y/e @) (9y) ot (555 ko
VE(YV-/9) oY (Yan) 7 @A) IANGAIED) &k
QIS ALY i Jleens!
W OAY) OVY (AY/A) Y'Y (Y) 04y (A¥/4) goes

A


https://journal.nkums.ac.ir/article-1-2993-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

1FeY lausli oY o louds V7 090 « Jlous Ll ys S pale oKL alxo

¥ Jguz dols!
-[PY VB (YY) Yo (VI+) -IVFY Y0 (/D) Yo (VI+) (ay) JUew! lojesoe
Y§ (FAIA) £\ GVIY) Y (1 -/F) 7o (M) &b
e[ 0 \> B4 b ools caws 3l
VoY (VFIY) OYY (AVY) Y\ () 03F (/) s
Ligr o010 s 31 ylojeuow
VS 10 (V1) e (1ol -1\$a Vie (Vel) /- Q%) G EPBEER I GR=
(39)
£ O YO (AAIY) Y ) TY (AF/2) &b
\YY </AA aozxido o 59
WWF(Va/-) OYA (AV/+) Y& (0/0) £YY (AF/0) e
<IYYA Y/ (VA Ve (¥]+) +/6Y4 Ve (1) Y/e (V) (39,) aozxilo o9 oylojcscko
£\ (V) Ve (VF) 4 (OI) VEY (AFIY) &b
/oYY <IAA- ’ s
AY (VFIV) FYE AYIY) Y4 (0/5) OYF (AF/F) e
e/ YA Of+ (AID) Y/ (FI0) el f Yie (Vel) YIo ¢1+) (595) s ylojesoe
£ (YY) v (V-/A) Y @) Y. (AF/9) &b
e[+ 1> IAYY ) sk
A (V017) FEY (ATNY) Y (OF) OYY (AF/F) Jes )
RN #10 (\+IA) Yl 0) ERIRRY VE[e (M) Yo ) (39) EHbo lojesae
Y (YY) £Y (FFIV) ¥ (FIA) £+ (A0IY) &b .
el o\ -V S35
VoY (\VI0) OYY (AV/+) YO (0/F) 0¥ (AF/F) e
wefeo0 #I0 (A/0) Yo (¥-) e Y/ () Y/ (7I0) (395) &y, Goe
VO (A-) OYO (AY/-) YO (0/6) -0 (AFI0) &b
-Iv-9 vol+) val+) -/aYY OIA) (AFIY) S
WY T4 B f "
w0/ V0 Y/ @) Ve () -IVYa Y/e (V) /e () (395 75 lojsde
VA (YAA) Y (VVIY) /e (FI0) £ (A0/0) oL B
[-Y¥ S IVYY Syo o
Vo4 (\V/F) OV (AVIF) YO (0/F) 03 (AF/F) o
<IYVE Y. @) /e () IV Yie (VI+) Y+ (VI+) (33.) Gyo o T e
A s 8l s ls dxe gl Sl /o0 5 S P jlade w
VA= 955  Mie 33 (o parsets sloan b aslie B Jgu
13-ty995 wdle
value-P* g b Gl o [ Widle
oy (%) ooy KW (%) Slaws
A o OF/\ 55 b
<ife PCR
AT/ Yof 10/ #Y Jues
WA 2 AY/A Y4 ok
Zoffo o) CT-Scan
Ya/o fof S \-f jues
faY Y 0-/A Y b
<efee ELISA
Yan TYA Yo Voo Jues
RGIPCEI SN N PP P BN IR RV S COX BRI

5 slaiged Lo asdllae wiad (6,80,8 VA-ayssS bl 352
S lom Ed g (ow) 2 jslaieds &5 3gr (o0 £50d lalllas
Slallan 55 plas sob 5 s i 3 M sl s
ail b oLl sl ololid sl )bl o3y, oy £
DAl casl cosezr 50 ug g ol b agzlse

6ol,8l 8lg slaws pass b aislei oo B0 5 prenal g laietils
Slodie) 10 wgpg HLitl ogou wiload 0ogll 1A= 9e5 4 )Ls a
B Sl @ Ol mimen AT S g ) dalie
IVl eslsy Gagng oo S dBste sl oats b (slacysgame

Wb gy o92859,5 SRSl T (g0 hans ol anlllas 5o

Y

-

XYY LaSTE Lo pulpw 50 VA-00985 (ghlom @y (508
ool 00y yie el (ygekes 5 s S0 g 580 (y3elest ) 4 L
Lo sl (3092 Sgaome 5 (6 loms ol @ Ui yied & az g5 b 1A
ol ) g pSaen sl o silen ol 5l (AT Coanl 0550 50
5 ode amlr 0 1) (lom ool 90 Gliee b a2 addllae
JES laoly alax 51 s sla )b, 5590 40 ol 3l T e
pas Cale;y Oliee 5 )0 Y agzlye jlas a5 pla e )5 j5a>
oS sy 1yl S g eolgils o Mie 9,8 L oy wled
Sl agaie (S pole olfisls LS 51 a5 YOA csdllas oyl (o


https://journal.nkums.ac.ir/article-1-2993-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

oo g (ool )5

ol ol 3l Wlgi oo s ol 5l Sllllas 5 ol aslllae
Glp s 18 LIS canliw § ldie [Last (o 1) (gouie loosls
anslr G 5o pley Jsb 50 (oo Eand SlacmeSS anlie (Jle
Al o eead 5 Solowr GhyeS Sy o)y (S WIS e Sy
oLl b polad g YL uw a5 oy lis aslllas ol oo &S] Cigae
TP 9570 s )5 e ar 18, 5 00lgils 50 VA-ay555 4 Dlie

213 V8- 995  Ml b candiinne alal,
(soges Jug e 5l oolainl ale jhs Jelge a5 ols lis gl
3 e 5l sl slaws g gatd edle 3l eslaul ¢a
e nl progdle 09 sty cota [EMLIEG L (S ases s

SPr i (2l GO0 S Sl (K5 5 25 a2l
i coidls cuia ISM L IEG a5 SBases i ,0 o315, 4
Sighe slp |y @dle ool (i Jomily (e 45 29800 00
ol 4 Moo ol ST a5 sl S wwd e oLiS VA-uygsS
5o Gtale3T e 5 5Kl G pll 4 Jalos lal VA58
il bl Glesl waled o 5

S el

o ool ez st (S pole olKadls ciegly Sigles

WL Slhson bl mie dlie cpl 0ed e ;ST 059 )
ol dgeiie Sy pale oKiils gas IRMUMS.REC.1399.267

&lo o
B, 092 g (2Bl ol e

References

1. Sabouri E, Saburi A, Gerami R, Zeraati T, Saburi E, Ghanei M.
Computerized intelligence and mathematical models for covid-
19 diagnosis: A Review. Journal of Human Environment and
Health Promotion (JHEHP). 2023;9(2). [DOI: 10.61186/
jhehp.9.2.55]

2. Martin Sénchez FJ, Martinez-Sellés M, Molero Garcia JM,
Moreno Guillén S, Rodriguez-Artalejo FJ, Ruiz-Galiana J, et al.
Insights for COVID-19 in 2023. Rev Esp Quimioter. 2023
Apr;36(2):114-24. [DOI: 10.37201/req/122.2022] [PMID:
36510683 ]

3. Kadirvelu B, Burcea G, QuintJK, Costelloe CE, Faisal AA. Covid-
19 does not look like what you are looking for: clustering
symptoms by nation and multi-morbidities reveal substantial
differences to the classical symptom triad. medRxiv. 2021 :2021-
04. [DOI:2021.04.02.21254818/10.1101 ]

4. Casey K, Iteen A, Nicolini R, Auten J. COVID-19 pneumonia
with hemoptysis: acute segmental pulmonary emboli associated
with novel coronavirus infection. Am J Emerg Med.
2020;38(7):1544. el-e3. [DOI: 10.1016/j.2/em.2020.04.011]
[PMID: 32312574]

S. Benda A, Zerajic L, Ankita A, Cleary E, Park YSP. COVID-19
testing and diagnostics: a review of commercialized technologies
for cost, convenience and quality of tests. Sensors.
2021;21(19):6581.  [DOL  10.3390/521196581]  [PMID:
34640901]

6. Saburi E, Abazari MF, Hassannia H, Mansour RN, Eshaghi-Gorji
R, Gheibi M, Rahmati M, Enderami SE. The use of mesenchymal

Y

andllas 090 Comes 0 SIS g0 sloaisl b o] bls)l 4 4
Mo 81,81 L wled g BYL pu a5 0l Lis dsdllae ol .ol azsls 5y

Wl b (25 55550 s5bar )5y dr 528, 5 00lgils )3V A-0y555 @
as Wl plas Lo g ol5ole ol lage VA-augeS 4

FEIQ) omtis oy o Ghlem )0 olow oD 1yl
Lo gl IV ] ol (Mo yo £410) 5 g (3o F+1V) 4 (S0

(s obg ol Cawd il (K5 ) o8 by as ol lis
el e IgM L TgG b s es sy 315l s il
e h 1w llen b e e (sl @Dle o5 glaslllas o5
Wy Glhlew )0 Sl sloadl oy Sl oS ols 5155 0,5 e
DIVT el (0o,5 FY) e (S5 5 (o0 03) <5 (S0 FV/A)
0l aseie ol gl 55 12-0y5sS 4 dice lows VIAY adllas b
YEIN 5 a8 5l ooy YYIY (uis (S5 51 olhlews 51 a0 FY a5

Iry] Npes sy o5 5lasys
G113 a8 (ool 31 Y e g8 s ol paitie adsl sloazily olul 5
ol Jlarl 4 wsiwe b cogie Joa IgG slasol 5T
IVYT Slosgs Jas alalsas Cugie oyme ,o 38,5 13 Jdoa
9 Rles goges Jiigfox l colial a5 msls (las aline jobey
Slads slass 5 )5 Jowe 0 558, (mizmed g (patd 9,093 5l ool
S Cote IGM L TG L (oS es s jo OIS e 4 (38,
b e slies; slas len (2 FEls o5 aims oo s Slalllas 0g:
b5 olew AYF] oy YVIAE) YU 55 JLad Va-wsS L
adllas ax 5ol [Y7] (oo Y8) cubis 5 (V0] (ao s Y8I50)

IS ER KWIPTIDS AN RS ;S)‘%;‘-M bls,l L

stem cells in the process of treatment and tissue regeneration after
recovery in patients with Covid-19. Gene. 2021;777:145471.
[DOI: 10.1016/j.gene.2021.145471] [PMID: 33549712

7. Sidiq Z, Hanif M, Dwivedi KK, Chopra KK. Benefits and
limitations of serological assays in COVID-19 infection. Indian J
Tuberc. 2020;67(4):5163-66. [DOI: 10.1016/}.ijth.2020.07.
034] [PMID: 33308664 ]

8. Arnaout R, Lee RA, Lee GR, Callahan C, Yen CF, Smith KP, et al.
SARS-CoV2 testing: the limit of detection matters. bioRxiv.
2020:2020.06.02.131144. [DOI: 2020.06.02.131144/10.1101

9. Dobaio C, Alonso S, Vidal M, Jiménez A, Rubio R, Santano R, et
al. Multiplex antibody analysis of IgM, IgA and IgG to SARS-
CoV-2 in saliva and serum from infected children and their close
contacts. Front Immunol. 2022;13:751705. [DOI: 10.3389/
fimmu.2022.751705] [PMID: 35154094 ]

10. Benda A ZL, Ankita A, Cleary E, Park Y, Pandey S. COVID-19
testing and diagnostics: A review of commercialized technologies
for cost, convenience and quality of tests. Sensors (Basel,
Switzerland). 2021;21(19).

11. Wu J, Liang B, Chen C, Wang H, Fang Y, Shen §, et al. SARS-
CoV-2 infection induces sustained humoral immune responses in
convalescent patients following symptomatic COVID-19. Nat
Commun. 2021;12(1):1813. [DOIL:  10.1038/s41467-021-
22034-1] [PMID: 33753738]

12. Sethuraman N, Jeremiah SS, Ryo A. Interpreting diagnostic tests
for SARS-CoV-2. JAMA. 2020;323(22):2249-2251. [DOI:
10.1001 /jama.2020.8259] [PMID: 32374370]


http://dx.doi.org/10.61186/jhehp.9.2.55
http://dx.doi.org/10.61186/jhehp.9.2.55
https://doi.org/10.37201/req/122.2022
https://pubmed.ncbi.nlm.nih.gov/36510683/
https://pubmed.ncbi.nlm.nih.gov/36510683/
https://www.medrxiv.org/content/10.1101/2021.04.02.21254818v1
https://doi.org/10.1016/j.ajem.2020.04.011
https://pubmed.ncbi.nlm.nih.gov/32312574/
https://doi.org/10.3390/s21196581
https://pubmed.ncbi.nlm.nih.gov/34640901/
https://pubmed.ncbi.nlm.nih.gov/34640901/
https://doi.org/10.1016/j.gene.2021.145471
https://pubmed.ncbi.nlm.nih.gov/33549712/
https://doi.org/10.1016/j.ijtb.2020.07.034
https://doi.org/10.1016/j.ijtb.2020.07.034
https://pubmed.ncbi.nlm.nih.gov/33308664/
https://doi.org/10.1101/2020.06.02.131144
https://doi.org/10.3389/fimmu.2022.751705
https://doi.org/10.3389/fimmu.2022.751705
https://pubmed.ncbi.nlm.nih.gov/35154094/
https://doi.org/10.1038/s41467-021-22034-1
https://doi.org/10.1038/s41467-021-22034-1
https://pubmed.ncbi.nlm.nih.gov/33753738/
https://doi.org/10.1001/jama.2020.8259
https://doi.org/10.1001/jama.2020.8259
https://pubmed.ncbi.nlm.nih.gov/32374370/
https://journal.nkums.ac.ir/article-1-2993-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-29 ]

13.

14,

1S.

16.

17.

18.

19.

20.

1FeY lausli oY o louds V7 090 « Jlous Ll ys S pale oKL alxo

Prevention CfDC. Interim guidelines for COVID-19 antibody
testing. 2020. [Link]

Ward H, Whitaker M, Flower B, Tang SN, Atchison C, Darzi A, et al.
Population antibody responses following COVID-19 vaccination in
212,102 individuals. Nat Commun. 2022; 13(1):907. [DOI:
10.1038/s41467-022-28527-x] [PMID: 35173150]
https://www.materprivate.ie/our-services/medical-scans-tests/
covid-19-antibody-test.

Rostami A, Sepidarkish M, Leeflang MMG, Riahi SM,
Nourollahpour Shiadeh M, Esfandyari S, et al. SARS-CoV-2
seroprevalence worldwide: a systematic review and meta-analysis.
Clin Microbiol Infect. 2021;27(3):331-340. [DOI: 10.1016/j.
cmi.2020.10.020] [PMID: 33228974]

Payvar B, Azami S, Khodadadegan M, Saburi E, Sahab Negah S,
Hajali V. Clinical symptoms of COVID-19 Patients admitted to
Hazrat Musa Ibne Jafar Hospital in Quchan City. Navid No.
2022;25(83):11-17. [DOI: 10.22038/NNJ.2023.59839.1342 |
Arab F, Mollazadeh S, Ghayourbabaei F, Moghbeli M, Saburi E.
The role of HLA genotypes in understanding the pathogenesis of
severe COVID-19. Egypt ] Med Hum Genet. 2023;24(1):14.
[DOL: 10.1186/543042-023-00392-3]

Grant R, Dub T, Andrianou X, Nohynek H, Wilder-Smith A,
Pezzotti P, et al. SARS-CoV-2 population-based seroprevalence
studies in Europe: a scoping review. BMJ Open. 2021;
11(4):045425.  [DOL:  10.1136/bmjopen-2020-045425]
[PMID: 33795310]

McConnell D, Hickey C, Bargary N, Trela-Larsen L, Walsh C,
Barry M, et al. Understanding the challenges and uncertainties of

¥¥

21.

22.

23.

24.

25.

26.

seroprevalence studies for SARS-CoV-2. Int ] Environ Res Public
Health. 2021;18(9). [DOIL: 10.3390/ijerph18094640] [PMID:
33925518]

Hadinejad Z, Saleh Tabari Y, Sajadi Z, Talebi Ghadicolaei H.
Clinical characteristics and risk factors of COVID-19 and related
deaths in elderly patients. Iranian Journal of Ageing.
2021;16(1):128-39. [DOL: 10.32598/sij2.16.1.658.2]

Araban M, Karimy M, Koohestani H, Montazeri A, Delaney D.
Epidemiological and clinical characteristics of hospitalized
patients with COVID-19, Saveh, Islamic Republic of Iran. East
Mediterr Health J. 2021;28(4): 249-57. [DOIL: 1026719/
emhj.22.008] [PMID: 35545905]

Prakash O, Solanki B, Sheth J, Makwana G, Kadam M, Vyas S, et
al. SARS-CoV2 IgG antibody: Seroprevalence among health care
workers. Clin Epidemiol Glob Health. 2021;11:100766. [DOI:
10.26719/emh;j.22.008] [PMID: 35545905 ]

Schiffrin EL, Flack JM, Ito S, Muntner P, Webb RC.
Hypertension and COVID-19. Am ] Hypertens. 2020;
33(5):373-74. [DOI: 10.1093/ajh/hpaa057] [PMID: 322
51498]

Broberg CS, Kovacs AH, Sadeghi S, Rosenbaum MS, Lewis M]J,
Carazo MR, et al. COVID-19 in adults with congenital heart
disease. ] Am Coll Cardiol. 2021;77(13):1644-5S. [DOL: .10
1016/j.jacc.2021.02.023] [PMID: 33795039]

Lima-Martinez MM, Carrera Boada C, Madera-Silva MD, Marin
W, Contreras M. COVID-19 and diabetes: A bidirectional
relationship. Clin Investig Arterioscler. 2021;33(3):151-57.
[DOI: 10.1016/j.arteri.2020.10.001 ] [PMID: 33303218]


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevention+CfDC.+Interim+guidelines+for+COVID-19+antibody+testing+2020.&btnG=#d=gs_cit&t=1718706715459&u=%2Fscholar%3Fq%3Dinfo%3ABAr0CA9gWVsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D1%26hl%3Den
https://doi.org/10.1038/s41467-022-28527-x
https://doi.org/10.1038/s41467-022-28527-x
https://pubmed.ncbi.nlm.nih.gov/35173150/
http://www.materprivate.ie/our-services/medical-scans-tests/covid-19-antibody-test
http://www.materprivate.ie/our-services/medical-scans-tests/covid-19-antibody-test
https://doi.org/10.1016/j.cmi.2020.10.020
https://doi.org/10.1016/j.cmi.2020.10.020
https://pubmed.ncbi.nlm.nih.gov/33228974/
https://doi.org/10.22038/nnj.2023.59839.1342
https://doi.org/10.1186/s43042-023-00392-3
https://doi.org/10.1136/bmjopen-2020-045425
https://pubmed.ncbi.nlm.nih.gov/33795310/
https://doi.org/10.3390/ijerph18094640
https://pubmed.ncbi.nlm.nih.gov/33925518/
https://pubmed.ncbi.nlm.nih.gov/33925518/
http://dx.doi.org/10.32598/sija.16.1.658.2
https://doi.org/10.26719/emhj.22.008
https://doi.org/10.26719/emhj.22.008
https://pubmed.ncbi.nlm.nih.gov/35545905/
https://doi.org/10.26719/emhj.22.008
https://doi.org/10.26719/emhj.22.008
https://pubmed.ncbi.nlm.nih.gov/35545905/
https://doi.org/10.1093/ajh/hpaa057
https://pubmed.ncbi.nlm.nih.gov/32251498/
https://pubmed.ncbi.nlm.nih.gov/32251498/
https://doi.org/10.1016/j.jacc.2021.02.023
https://doi.org/10.1016/j.jacc.2021.02.023
https://pubmed.ncbi.nlm.nih.gov/33795039/
https://doi.org/10.1016/j.arteri.2020.10.001
https://pubmed.ncbi.nlm.nih.gov/33303218/
https://journal.nkums.ac.ir/article-1-2993-en.html
http://www.tcpdf.org

