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Abstract

Background and aim: COVID-19 is the third pandemic disease with respiratory manifestations after Severe
Acute Respiratory Syndrome (SARS-Cov) and Middle East Respiratory Syndrome (MERS-Cov). One of the
problems of patients with SARS-CoV2 infection is hypoxia and hypoxemia, which is considered to be
seriously life-threatening. Given that there is no sufficient consensus to causes and consequences of hypoxia /
hypoxemia, therefore this study was conducted to review the causes and consequences of hypoxia/hypoxemia
due to COVID-109.

Methods: This narrative review study was carried out through a library literature review in the databases
including Science direct, Scopus, EMBASE «Web of Science <PubMed, SID, WHO, CDC, Springer,
Elsevier and Google Scholar search engine in Persian and English during 2019 to 2022. Articles were
evaluated and selected based on the inclusion and exit criteria. At first, duplicate articles in regards to their
titles and then unrelated articles were deleted. Finally, data analysis were done by a comprehensive review of
articles and the removal of those that were not related to the objectives of the present study.

Results: Out of 1275 searched articles, 42 were selected and analyzed. The results showed that lung injuries,
activation of immune system and induction of inflammatory reactions, central nervous system injuries and
underlying diseases are the causes of hypoxia and hypoxemia. Brain and nerve damages, gastrointestinal
disorders, heart damages and liver damage can be caused by hypoxia and hypoxemia and delirium,
encephalopathy, encephalitis, seizures and kidney damage caused by hypoxia.

Conclusion: Although respiratory infection is more common in patients with COVID-19, some patients
suffer from hypoxia or hypoxemia and the side effects associated with both. In order to cause oxygen
homeostasis, early detection and therapeutic interventions are essential that during oxygen therapy, secondary
injuries of this therapeutic intervention should be considered. Also, investigating the level of inflammatory
and immune markers, may help in the early detection of them in patients.

Keywords: Organs, Clinical Manifestations, SARS-COV-2 (COVID-19), Hypoxai, Hypoxemic

Copyright © 2018, Critical Care Nursing. 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 copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.



mailto:m.gashmardi@cfu.ac.ir
http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

o329 il 55l dlee I

V&Y Y o lowd (VO 2490
Fe—04 Olxdo

919 9990 axllbo S 11— g8 3 (MU (oS gmd/ (S g sl g Js

Ol 0l sohind I s (sl s il e 03,5

E-mail: m.gashmardi@cfu.ac.ir . Ll 5l (o lea,s ol&iils o stghlinis uwrdpg ol pole 09,5 63yl iy i fypuso 0 ki i

25y
wighe opl 4 Mase ilog ML 1 (ol ye g ool 3l dny (S Sl | S aan (glon rages VimygsS 18R 9 Ao
5 Jle pegas 2 ol Jb o al 4 g b el ghlen (SWj eaiSaag s jeb 4 o Cul enS 5 (S Jl OO0 &)
ot onSomn g (S gun sladely g Jolos 3 5y900 S b addlan (pl 10 )35 3529 (S loal s gl (S 00 sladoly
Cawl o plol VA= 15965
Scopus Science direct ¢ leMbl Lall 3 gy @Ylie oiue ¢ lOBULS by 4« lyy )9 alllas oyl B W9,
Google S 990 ouimed ¢ Elsevier Springer £DC WHO SID PubMedMWeb of Science EMBASE
oY IM‘ ;Cs)> 9399 stb)L.am uol.wl » W) Pl?o‘ L_S.)Mm Y-YY L Y-)Q 6".@) Lso.)s..\.’?u: 2 @“)b 9 ‘;\M&l Ub) 9 A SChO|aI’
Sygo ol Julod g 4505 15 Coled )3 9 48 Bl oS wpp Gub Sl b juf Ve e lgis uyp Gk 3l S5
LQA.‘BL: W DAJL’Z.S LS:LQ(V J.JDU 9 4.:).’>U Jel u)l).:l.u 9 .,\.:.)9.: .)9)5 LSLQ’)L’A le)l.) o FY 444.19‘ d}’x..m} )l Ju&l} i VYYD )l :Lﬁd{élﬂ
Jalse 5 slaie slacsslon 5 (535 10 las] wium caml (ol (sl 28Ty Wl 5 ool i (sjlo b 92y Sl o 2l olis
g ouSomd b g S onn 5l ghilen 5l (ol wunl Fals VA-d565 A bMie o ) (bl ol Cighe dx (ST 1 g8 AR
(oMo j3 Goul g ol o adls e awyp 0y 8 ks se Sleyd dldlas pl agls ! WL (Slo S| K

oS g S gt ((VA=L965) ¥ L3965 Loyl il Slpallss (1 gla )5 sWo§lgans



mailto:m.gashmardi@cfu.ac.ir
http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (lgy s9y0 adllan 5 VA 998 51 (Bl (oS 9] oS g (slataly o Jlo

gaw 5> SloyojesT 2lo)l (lyie 4 &5 (S g it
ol &S cul (Sdglie clls 6 (VY g oo iy ym il
OS] (b (SOidnid pshe Om (hes] cald
adl s 8 (w8 ?57) OFeST JalS 25008 g (oS 90)95)
29 Con Sl Mos (uSgen I ol Ly poi S ol
ol g 3w |y ST b gaw B pogad o
ey 185 Jlas ) o gcdl 5l S5 pa 0 o g il
By B oigdn & pbedl > b sl o
b bl wSees [YV]cwl (ool cbles s 55
JBl &l S 5 2l cglite s U cares 5l lgs o
oS (b ) [YFPgd s feje 50l b e o>
O 2 B OS] pae 3l b e Tnas sy
b 35l 58 Glpd (e (oemd L8 o] 3 &S el
LYl Ssesy fdlen I Bgslon 5 6l YONY ]l
B 2ol s o sloglen (S 05 (Nig L
iy a4 [T0]Nsd enSon el Mg oo (VLS5
w2 b Vsars o ditd amplis ouSomn 5 Sy
Herblgam gy pa b cwl (See g tts e
S 0md L G ) (oS gud dgy Lol wink
Sl by 03eST ek g o4 [V e
IYVFaisn col W0l 0 o0

[VATAJolg] ¢ S psst 45 sl 0 o el 1 o8l
e L sy st 5 [PV S o 5 1, Slisi
laySlis Al b oS g [TV uleie S5 |,
O e sbJedS ol Gl ke plgis 4 (ol
481y (g gl 9 D-AIMEr zohaw dafidyyigs slass
Lo VA-1968 (¢)low > (C-Reactive Protein — CRP)
Solos 2l 13 48 sl el e il LIS [¥F ]
ouSgh g Wb (wSsmn & baye @Dl ol Ggb
5 Sy oy jD s (S5 Cpiomen [VO]cuw] ol saaline
o9 Sy Jole ((SoS (3]l okl o ple ¢ S gn
Sobe b a8 5] bl o b jlows 331 51 o> 24
S olais 4 30 oS gt [V ]l ol 4555 dopd Qe
B2 51N 568 5l (o8 Sgegn ol (S5l judel dalo
0oy yd Gy 3l Gl aey A B ¥ e g S ol
IYOXF | 05 (slacdl e

llas il piple ol b 55 Guls ol aes b
Boiagh by Ghagh NA-dgsS (ilew (igelim (33020
[ Somp gdsly 5 e @ (9de 5 2ol g0 & S

5 ol » i laesl Jlasl prmen 9 VimwgeS
).aol> dalllas oMo 0j9> <_<Q~LC U)l?U Lﬁ)l""’"\""'““" CJ)9)¢3

J Crit Care Nurs

.

LVRTU

P @ oy g ol Slagwgng Ug)S diS amd 93 5
YE/¥ 5 aopd AD loyd o 9 Spo liee b ola ol
0o9x9 UgyS ¥V polwd 0 V]wledyS sbwl asys
Sl iy olojlu Lawss "SARS-COV2" ol b cayis
Sly » [TV]ad Ml VmnypsS ot bl plyie @
I e i SLala b pSaen (ilewr Grege Vg8
Sphicalp s & [V]ewl (pye 5 o)le slopyiin
31 olel dex 5l e glaysdis’ 8T el ]V
ol bl SIS gy Cisie ol [0X]AS 03l
ooy Slylo b dafuog 5l g Sllad uritns 5 Su35
UgyS sl wlilad [YFhed Jate godde 5 5l oy
bl blis ) p gy jlam (VA=995) ogns
o S ple 4 Wz 9 03,8 Jro Mg i g ol
s e B3k Sl Slgioe Gogng ol S Iy Jlasl
o3l 1y o e pmar okigyps yuwo j odliul b laxe
i3l sl 025,68 4 Jlail 3ol 51 Sl b g [AJos,S
Gl 45 a8 5 1S b ety ale olapl] 4 (e ¥
[0 5)lg sl iz 05,5 ol 5 (oYL 5o
Do ile Sia WM VA-0g68 cigre (giny Jolpe 5o
9200 [Wabie 5 by OYMNS] ghital 5 gge5 Sl
(SUl ke g pnad WMo g Jlowl 3,08 Sy
S [V ] bbgr paw pueis il o fite VY] ouSI8)]
Cokogllinsl «Sigrag s iy b L olyon SpoSinl (520
S DYl oS podiw glgil @y @y 5 cudlaws! o ol
chalyy jogad ;0 (ool daled amd e jop 26>
YN e plsy 5 (Gl Sl Gbidn aiile (S350,
(VA=2955) wong UsyS coghe jl ogill sladle olgis 4
Ol ol > pliixe g Gl (Jb cnl b o) a2
o alas 31 Lol lopli] o 1) VA= y58 y5e
2 DONF]Glesls (5155 55 S g B S i yleS oKy
VA998 J1 (o8 0l ()5S sl I sl (s
slaglsh xSl g (b w5 el Eb L
Sbdshe 3 e (WlesheusT Loyl V] S g
Az Laye VA Sl 5ls See Sigrog s o VAl e
Acute Respiratory Distress ) sl  wds 5 pydiw
s b IS 5 Sy S 0 (Syndrome ARDS
S ]l VoYl ugpg Bg)S cnl cigie
o3l (ilen 3 oMo dliej > Mo 4 poie Wlgi o0
ol dle glis S ) ol een Cighe &
wMe Gl YV Pad laa Jols Had Couwe 5 4y SuildeeS
o 48] sl auSod o uSsmpd ARDS 5l 3l
b Bolyie Lol g o odliiiwl wa sl> 4 el CbMawl

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

el PRISMA o Kol ooliul b oWlie ¢, 12
Jlo oSings pb lis e wile SNl 4 [Y5]us
5 B Uy coiwon pbml o pimgy Bae oLl
Cod So Spgo & gl @l 5 oy gslaer
plo i oYlie & olawd jolaie 4 b 6)9]@?
2 b oy adlas 3y50 gadge b baye od 8] &Y lie
Uilpg ENd Note 58l o5 50 o gotus Glalllae peud
ol 55 e 9 3909 sbjlme (olol ad 0pS5 Y-
BAS Bl gy (6),S5 dilie clalyl > & SVl
2 dlge g i adlbe Ll Glaal 5 SVlEe o0Ss
Lpdly s 5 4 5o0 ccolys 0 ad )l dalllas I lagye
b (bl 8 ()lpe Bl g Ve ol 900 g0 4
2 Yl @ Fob can o Wil yob ddllhs CGua
ey Wl lss g o ax A" (G sed) w5 plox

G yeudS sy |

oS gl S g glasely g Jlo p (Blgy H9pe Ban b
ol o plol VA= 968 51  5U

b9,
Cunl odd ploxl Glagingy » (ulg) rgpe pol Al
sl ) gl anSonn 5 uSgn godge oy & &S
bl Mo glhlowr )3 (VA=2955) (wgg Lg)S Cogis
P Al (S Caz 3 g Glew (O g 4 L2y
sodly ol I ko Ylie & oliws jelaie 4
EMBASE Scopus Science direct ¢ )5 5 b
£DC WHO SID PubMed  MWeb of Science
Google Scholar |5 g 5550 ¢ Elsevier Springer
NA=dy95 sloojly WIS 51 eslitwl b gociws b ool

SEW! SLAL ;5 e sl S Jgua

Database

Search terms

PubMed (Hypoxia [Mesh] OR Hypoxia [tiab] OR hypoxemic [Mesh] OR hypoxemic [tiab] OR organs[tiab] OR
organs [tiab]) AND (Inflammation [Mesh] OR Inflammation [tiab] OR histopathological [Mesh] OR
histopathological [tiab] OR “clinical manifestations”[Mesh] OR “clinical manifestations”[tiab]) AND
(COVID-19 [Mesh] OR COVID-19[tiab] OR SARSCoV-2[Mesh] OR SARS-CoV-2 [tiab] OR 2019-
nCoV/[tiab] OR “2019 Novel Coronavirus”[tiab]) NOT (Animals [Mesh] OR Animal [tiab] OR Rats
[Mesh] OR Rats [tiab] OR Mice [Mesh] OR Mice [tiab] OR Mus [tiab] OR Rabbits [Mesh] OR Rabbit

[tiah]).

Scopus Hypoxia AND hypoxemic (All Fields/Abstract), Hypoxia AND hypoxemic (Article title),
SARS-CoV-2 OR COVID-19AND Hypoxia (All Fields/Abstract), SARS-CoV-2 OR COVID-19AND
Hypoxia (Article title), SARS-CoV-2 OR COVID-19 AND hypoxemic (All Fields/Abstract), SARS-
CoV-2 OR COVID-19 AND hypoxemic (Article title).

Cigie Jl (Bl owSgun g wSoun ¥ g Dl el
4 "8 bl hles 0 Wlgie albssly V-

JR ey 5l o ojled pgai 9 S o)led Jlaged mans i polate
A odlatwl Vo/+Y sl EdrawMax

il

9 5 9 slre olol ) Xye e plomil Sl g
Glosly 5 Jle) adlas 3p00 godge b alia ¥Y sl
9o 9 2b Bl (VmgeS I (L conS gl (oS g
gpo9e b sy oVle Jlal qwyp <85 )5 (ou)p
Gl 00 oM (93 0jloss Jgds) 53 adllles

VLY Y b)w do 2,93

5 b Chaly (Sjdglsiws VA wgng UgS Y
COVID-19, Hypoxia, Hypoxemia, sl wlSsl Jolse

Organs, Inflammation, SARS-CoV-2,
sbsl  Histopathological, Clinical Manifestations
(S5 Jge) e85

2l b8’ (e a8 (5Yo 3l a0y &)le adlllas 4 399 Jlno
blojl pols Jiooh g9d90 b &5 (SVle g (yiwd
9 oUsS IS wsgipe Jeol OWle 5wl o509
2 Sy o) (b 9> 4wl jlasl )90 1S
VE) B AYRA) foode oYY B YR Sloj (codgicne
SVl 3l B39 ©)le adllhae jl zg)5 sline ued 50
EVlis g 295 oy, ol JolS (e 4 (5Vlio (51,55

Wik Epdge b badye s

0519 WSl o (5 by Ao


https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/68007249
https://www.ncbi.nlm.nih.gov/mesh/68007249
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/2052180
https://www.ncbi.nlm.nih.gov/mesh/2052179
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/2052180
https://www.ncbi.nlm.nih.gov/mesh/2052179
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/68000860
https://www.ncbi.nlm.nih.gov/mesh/2052180
https://www.ncbi.nlm.nih.gov/mesh/2052179
https://www.ncbi.nlm.nih.gov/mesh/2052180
https://www.ncbi.nlm.nih.gov/mesh/2052180
https://www.ncbi.nlm.nih.gov/mesh/2052179
http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (lgy s9y0 adllan 5 VA 998 51 (Bl (oS 9] oS g (slataly o Jlo

o)

w2 390 Oldlae Olasuiv aods .93 Jean

XV

olys

[YV]

eSomn tel (Sgiw Glgb AA-ly68 Cishe
Dy e S AD

2y ) dgrge Malyd Solatusw ()
Nwgs8 Cigie SSigl lapusle
S5 2 OS g Qligb ol g (558 OIS

Ol ) (oras

Slen 2 VA-npsS Coge sl
AL ol 2 Jlgy —(omae g 45l3509,9
(‘d)ﬁ&l}

el Sgne bbb dbul b el iy Jeles Lis)

(Jge (lidcun wsidomednl ()
¥ hgsS o)l Sidansl 5 IPSLese

Ohalss 5 (5ol (ol azsu)l
¥ hgsS ol igis b

ObMie p> 3kl sbcadle b (ugny 15 syl
Slowr Sl (oo pal cpl B3 1 (G 195 350 VA= y968
039 AL il (i 2l sl & Slej

03,5 axzlpe iB)S )15 caSon b gg) ol Al 3
b

corapg b ablie (gl Sleyd gyl Bl gy
B g ale el e g8y Sl

9 b bl VA-age8 (6l
ey S5 i ] e 00D g8 s
ey — b

[¥o]

enSomp 4 e &y obpd Sidglstus Ol

coste 3l iU was ARS Il wyp
Seuisy @) p (VA-2955) wgnsbsS

Aid

s 33 gl ol el uSgun g 295 (S gun

S b V0958 & Mo ohlan gd e (mas
.AJ)lJ bw&bgﬂan”)Jw)‘_\JM

slacisie ) (Sideys olse (oyy
@ ol Jlois] GaeusilSa 5 gy Ug)S

Myl Sl ey e el (655
oy y29 UgyS ol 9 VA= 968

9 o by dy sl Jgho (1) 8 L VA-965" ywg g
olyod oS g b WL (oM 215 gl sloml 5 e

ol

ilose wrscblis awh Lo 5 4
dlio lp Jolse Jlail g Sluen
@ bt GboSin Side glayid

L o9 Uy S

OmslSsen b ) openis 4 NS
peddglio Jleo sln Cpdyg 9 03,5 alos
A oo e Sl o2

[0Y]

S99 Syge & NS Sgegy 4 e (ljlew
O gyt 0590 Jobo )3 |y (bl o ytusd b gomS gt
.MJ@

b dipes 48 CT loaBly yuis )2
Olej U adsl (a5l VimageS (oo
Sl S92

aigw 4B CT 3 4y @lyuss Sloj 0,9
S Ggegn I e o9 (b
D> g Uy)S

[¥Y]

Ohler Sye b by syl ololis
02922989,5 Sslon b basye (Jgegn 4 Mie
Obiwylow 53 (6t VA= 968

P ooy Sy Sy o b))
VA-d958 4 Mio (Lo

Sl Ly el b el g I (86 YT el
S 3l e g WlsF e A Kot JIE] S

Y 0 dds wae OYMB!] oliallss )y
V-8 & Mie jlogy

DN-dgsS Sl uxb § b
2Ealejl 5 5590, ¢l (slaaidly

Pgdin (S g 4 e Joll o3l g (Bgye i

sk Sloy> sl plial 5 musilSs ()
V=99 oo Jl (AU (S g

» oSy i ol s st
R ggS

Loy Loty sp5 0 Gl 93y (i (S5 5 (uSonn

A Sl U¥99

—0995 ladely jl 5 (<5g bl (o)
\q

Locad 6l NA-2968 0 wSams
sl cle

4 Ay LS ewSeud NA-dgsS & Lie oy
S o o glite g g H L g L (udgid

P Va8 Ggegh slacuigd )y
Slop slo STy Jlosl g

et glagleyy NAngsS Ssesy
cilizee slacuigd (sl glite

obs L ARDS Jgone e JS ¢ Sgegty & Mise oo
SlSe oy S5 0l odalin 4yl dasuie ad o
sl oS g 0D g 0D s Cogd L &y

Soest @ Moo olhlew > ARDS (o)
VA=d955

"ng" ARDS 4 e \R—AA99§
S

O g gd Gl Jols g 3 el slagusly
2oy & A=0gsS 4 Vb oae Comlas g (Bl ol
S opizmed sl 4y Gl 0L SuSonn Llys
oS o (opma 3 1y ] ha 4 des B I Gugg

A2 o )8

Uy was p2le o5l sloje (poyp
e 4 (VA=2955) g

“h955 4 Mo Ghlow (rae clalls

ool (mas w2l 0gll (slaje N
ae 4y baes IV S8

[#%]

ki ©gh hlan (e cbdiges (&iolgilgtund oy
h Gt slooss srusl b eler b SeuSgn ol
By las

SS 8 ielglays sladnl o)y
V-8 4 Mo (Bsio oo

VA=3555 5eloiloyss slo S s

[¥V]

ol oy VA=965" 0bd hhlew )0 ounS gud il

J Crit Care Nurs

Ay » Y 98 o)l SPnidPl oy

2022, Vol. 15, No.2

4y PV s oole Gideidsl


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

Y995 b @mlbs ot g by lhlew
onrlS yup g (b Lalpd 314

G yeudS sy |

b ohlew

[PA] 2085 L Slsie VoiygsS Jsb o slttee; SYMST g (Bype = (ol (Gliej lom b pp slotely J Bge —oB slagsS
By ol ) 510 S5 4 uS5p Ghlow > 0itS slasaly 2 3850 ol —9sS (lon 4 Mine (lany )3 oaiiS
VA-555 4 Mie \a
[P e 530 4 g b g3 Jltd dibl L lo PR (9300 @ Moo o 52 00 il Cumdy oy B sladl Bl 5 SLslS
b oS gt (kS (gl V-gsS Ve 4 Mie e ) G shud
Vel gl conl 4 poxie Vmwgss & (b 3 wSgn Clasl piunw 5 Vg bsly (uyp 5 5 Clasl gl VA
dgd e (sas pla oo il gloj J 555 e 3979 S\ e
] Clasl plus & Gugpg Ug)S Cogie JUd & (oSgmn Ml Jlisl slaoly 5 bapusdlSa ujp 0 Vg8 sl lagwgpy 80
oy o ool (535 50 SF e clasl gl plasw oy 4 iz b)) 5 Slas
L;.UA.C
[vo] S gt (6550 ool 2ol ol (Kon dd onSgmn )b 9 Gluls b glew b adlhe 48, g5 wluls Pearls & Oy-sters
D9 VmgsS Lulyd )3 ool ogegls —dy998 @ e jlowr )3 gtdly (gnslS
a
[v] g S5t ol & e A Sgmn —nssS oy g Sy slair en 9 Sy Shalls Cupte s il
\a VA58 hlest 5 sy
YT 5 o5 Sae (SVsb (S omn ol il b oyl lasl gl & o] (S 5 ol )y G3Pnsol & Cusl (San gae Cigis
SIS e b she 4 (Vodgs) eang Ua)S 5l o863 5 B8 S5 VAmgeS (b wlallar

Hlos g @e g pumging (mang Olyie

o
Al 008 b s & g miiteosd (So5layp Cloallss  ogilly (slajmue 5 mas Clalss  pp 3 Y LugngbyS ole ARS b
Wl S o ol b ool pien 4 dlos (gl ¥ ngeST oyl eolitul yge 0 VA-weeS sladely mas piuew
SF o Slas! gl 090l 53399
NV Somn dlgie (omae sy gl (it pusille s Jlinl ae lapusille () J9L Sl iomas phusw 5 ¥ 2968 o)l
a3l byl g Sl cladomals 6,55 5 aas il oyl b

~h955) (rang LgyS Cogie I (B (gas

Sl sSis, 5 (11
A1 —ass8 olo 3 (Sgup Codle Sy sl (Sae pbda b 3 0lida oy & bgpe ©MEs ey lde dj90 )0 Wb i 42 NS
SR Wmdge oyl Vg el Jsb 3 ICU
Sl
M @ e wlgie bglop wslhel @lil 5 (wSsun uany ol Sl hdmennl oon Sl s » al Ny
295 b oy (b g ohlsl 5 ST i ol asd (bl b g end el e GegpglisS
VA=y555 (6lows 5l (6 e g a5 gal
[AY] 28l (Shlas] Jole g oo (uSgmn clanil 5 Sblindl GGlnidsl  corp Chudl g e b by Slyliul
g b Laye Sl joy St
Vo] ol g hlew ;0 odd sdalie mli Sjles 51 (S 0 ekl b hlew b b Sho sl 4 M Sge WY b Olasuie
Shlliasl VA-sgss cogie I (A6 (1o Ve i) (VmssS) (g UsyS ilew @Ml BT adllae ¥R gy UyS gilew
Y] 5 sk (Sidag oolse sl e Mie ghlew 5 (Sidey Ll wepls wyp oigeas gl g Vodgs Gole
S ad jop 33l e Clasl pless Ssmn 905) eang U il lamesle Jige ol Ul (sla Sy

9 Colbudl oo wile g0 Glailen b wlie (12

b ol ped jre diSuw

M &as Jled (S ax > Mo ghlaw I (Sp gl Cupde g g8y 4 oo alsd () Ug)S gacigie b by slagis
Hgdie Ly Gl glacisie a4 Mo phlen 0U9R9

)
(] G clasl miunw )3 (aS5un bohan wad (Jgags —dgsS Cigis & s Jlan Cumdg (oupp Ahed Clols Wiy ¥V ogsS gl
Slge d9bie silopis medplio Sl & e &S oS aidod lalis (s 1 258 ) Loy (5 o 0L

S ol (Sa3sag ]

(F] oo Sl 350 Oiadugmn b ohen (uSgun Mo (U355 )3 (Boye —( 8 6150 i p I8 L Vs (Bgpe — 8 )

D9 (b (sla o)l 525 5 3,08 ga0 ol

VLY Y b)l».«"} do 2,93

V=65 4

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (lgy s9y0 adllan 5 VA 998 51 (Bl (oS 9] oS g (slataly o Jlo

[A] O8diosS J il anSomd 5 o 2,Skee M & ¥ s ol 1 (o5b clbams] sy 55— olB otaaes 5 VA58

Db ) gee (slagho conl 4 e 3 ol lagusilSe 5 (Fgpe (ol phuse

P9 e a4 oy o JSTgp (g8 o

o 9 Sype il joale & hle (]
el oanSomn bl Sgun jl 8 Sl oo bl o Jlo bbail 5 Jhsusilypwl Slpllss ) VA-wgeS 5 Jlsusily il o Sh
OSee S8l (S gmn j (BU Joho 9,55 wre SYb VA-965" 4 Mo ylew o305 =ode Jl Jlaasl

595 Jhsmiilg pwlS  bbre (sla Joho ol cel conl
Db 0 S g 5 ) A yie &S

[AY] S 5 osng puiiioe O3l L Sl oo 4l ol ol b 5 Soddametnl S Sk ein 2 eddyie lew WA b Shs
Al by VAR gy bgyS 5l (cab Sgegy  egp9ls)S ol (Fgeshy b (liwlen
O Olegg PV
DY) 558 owSomd & 2958 o)l muiitane uiVgpg pogMe  (BIKE W > Al ol Godpl wyp  (Bge VP Al Glglgiuan )y
sl 4S5l ol 3 S50 Jaloe A5 1965 4 Mo ) )lon o ® V65 4 Mie
V¥l ol o8 Y 5Sgg,See joiliinl 5l (56 Sl o (05 cape G5 ol 910568 Cigie woyy S el 9 VAagsS Cighe
Al oS g 5 (Bl T Ol olo)b g 0D SlopuslSo do )5 loge o b sl S
e Sl 5 oloyd wgilly
(0] (S 5l (36 08 ol Mg 4 (WM > plop g pSd BiPL Emd iy M cuwl b oohen VA-wysS
DV b ol & ol oSan (Ggosis ) (AU (S 0 el 3 ol Gt 5 Al oy 5 Capte Mg S co
A5 KaS e8> V- 58 5| b o ills
[FY] ol SuSgmm b o Jlon o8 Sloj AV-ype8 Chsie 0 hliligins St Al Guop sl 0 Gslstes Clalis
Dedise 0 el 4 e (ldgte (S WIS I ey il a5 Silotin y90 S

2> g Lg)S & M
DAYT cmany mais ol 51 bl Cnl (a0 (a8 sl Cigie Sl Sle (0 ol S5l oy A il o ¥ dgsS el Cighe

Sl e oy e g sl B (S ) Gl (S sn
@ dag b Able glass plyie 4 ey Uy)S Cogis
oylil ol 5 g0 a8 Wb a8 )F jlal > oud jape Cldllas

S R

g 50

B> gy UgyS

9y Sl & o Gl ey g il By axE
Jlse 5 slise; sacslon 5 (5350 Dlac] wiums capnl
o] ren b enuSgun g (uSoma ol
ol g (B glacawl (Bl SYNB] (puae g (g5
bl adl ouSomd g (wSome | b Slge 0S

Gl ol ) gxiwa G J o | palulich 3 ylg.s

. A ; 2o ol )l o3 pluwlish 3 )lgs
sl A omina $le)gize g ileMol N-.
N- 1rvd
wlgie 3185 3l edub JUrE 30 odub Ada 3)lge
N=-1rYd N-2%1
[C3E
G lelS 5 B08 coduss dalllae b odub JUsE 3)lge odul A3 3)lge
N-FAE N- £
wsVla | folS pie dxlling by 080 JUsE 3)lgs odud Ada 3)lge
! N- v#4 N- vy
elid s )0 odab )ly wslellbo
il Jase N- ¥

Y lie LT g, ©)lagld .Sy 5900

J Crit Care Nurs

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

G309 puas el

obds

ilgllanil

G yeudS sy |

oS ond

s (5 5l Jlab
sy Ll 5 sl
=l sla
a3 ST
6920 Sl sl UMY
—o® ¥
LER NI
s T
$35 0 waliacl
sl diso) 5o solen

YA 0955 51 (oL oS g/ (S g (Sl g Jo oSG e

Seotas 9 S92y 28 Sl (g 28Ty ()3T ROS L
5 S5 e (5o, r°°|, cel &S sl ARDS aliw

VR-2955 31 U oo gpad ouS g e
sl b duglio 13 V33968 clo iy 51 (S 3892y ]
9 35l 4y <8l 4 dles )y (250 Sl g g Uy S
den 3l ey Cluls g K oobol cel wlg e
Jubgul ool 5 11 s 1 gsi slacamsegy 4 ol e
& SBoye S il g gl slad 3 gy a2
B Pl coliSyaw  ialS 4 e a5 aad e
a5 Jols jo adyy 8 @ as g b pioed ¥V ]2 o
So 4y cladshe (oudlBsen 4 des b ol (e
[0+ DYV] oM 81,5 slod Lo 5 [FAo0D> 1,8 Ll el
J AR ewl olyen 25 BB g mpw ouSome b UL

ol pal g Ggye cuts el g Wi el gl
ON P Sed & e ol g [OV]rsd e
9229 US4 dtly Sgags gigl 2 ogMe [OFrgd oo
S5 B9 Spddei Bl el wlgie (VA-as9)
P9 ed 4y (ol 8l B, o 3l g 4y Bjy Ll
[00]125 (g9 sl olyon (g5, LS )l b a5 ARDS aoes
oo 20y ohlew cwl (Ko sy cde L ARDS
[P DV]an 55 Saad (couS g o (oS oo

VLY Y b)w do 2,93

UgyS coghe Wl edle jop Jolye 9 il
Sl @M Gon ol g silp IS b 4y i g pg
sl g (ol it Lo ld > 4 layog g Ug)S Cigie
dbul 3 e Jeloe I sgh o8 cunl bl slaiisTy
SlopusilSe Jd> & Jolpe (ol sl (oS gun 9 (S 9
Cogis S lp @ plys @ Wlge alie Jos
Loolyon (g dbj S5 L adgl Uolpe aidl VAmageS
oasuie Jgl 59y 3z Job 3 (eges syl g dpw S
Sy 02)lss 9 oS b G5 i Jolye 3 258
Yo by o (am Jole 3 5 WSie jon ges ile
Wl o8 W50 150 |y cigie & Mie olan 5l doyd
4 e o was Sl LSty L fcwl] saisS
RSN PRI
doye 4 bygye Ll S olsb [YAXVOY]res
PPyt ol ol (Sl ol s ol
[TV ]398 o0 04iS s (5515 9 05 (oS g
OSee (I3 (ol Slagl (i Jobo 4 (o 2959 b
VAmdigeS WS £g )3 oy 4 (S g Glgh el cul
el dsye > Bl v byl g couSgn L olyen
Jolge bl (ilodlil gy slacigis 5 1 s
ol ) Jggl g GBoye JUial sladgle @ old! iy
eSsmp g Jgell pol (g cli 4 e g Wiloye
PO g e

—3955) g UsyS & M ollons I (Sl e
Rl s 4 g e oo gilam A ye o il sl (4
L7 dL6 dL-2 dL-1B swile o) (sl Silis cpis
15816 C LiiSly gy D-dimer 5 GM-CSF JL-8
5 od WY 5y Sle el uSen T (9095 39,5
olyas CCL3 5 IP-10 (CCL-5 (CCL2 1ila _yla S 508

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (lgy s9y0 adllan 5 VA 998 51 (Bl (oS 9] oS g (slataly o Jlo

LA pSo 5 )5 S St 2] ozl
Syo jad 5 Bloy (b ol (B laglo 4 g 295
wwp 4 5 (VoY) hlSea o Zhang [FA]ule sl
9 <obd (> HLid ablo b dle £ (o350 (b cuxsg
2S00 VsS4 Mol JWid & o5 wishy (g 4w
[Py ol oS gt it ol )b

VA-22955 51 (ol (counS gud/ S gpd (so0ly
NV ] oby Olacl e tomas g G300 B!
9 oilgdl  Jue mpl VYY) Jae  Clacl
(Angiotensin  Converting Enzyme I (ACE2))
s Vo 85 e (VFlJshe w2l {V- Y]
~h955 3959 Sl By cn 555k 5l VO] ACE stbwmf
0909 Jl o ooy Hied g3 5e Clasl plaw 4 VA
3o ol 4 o g Wl ol e COL 4 Wl e
ol YO 1360 inal i (50 ol 9 S g
Wle ilspie puadplio Sbul b olyon (jin (uSgn
sladsbe p3l (30 Bgpe (b SUS el cul (San
J3 jlas Galial ool Jlawg an ol pol (g5he
J 4 05 g e o8 ol )l Coilee dormen
5 1S lgr aeoxile pol o Sogl Clss ol 5 pan]
Sledl g LSg e (gilold gt «SpoSun] b aiS
olsb syt S Blg o VA=958 [VE o Seatunmw
oials D-dimer  [Wndaw Gildl b oolyes S gt
OSee 395 (S grn &5 A8 dbnl (wSomn o [VACSHL
psiime Cogae [YW]red (gixe gy Cumwlus el Cul
Sl b olyem VA=g68 5l (36 6350 Clas] g
Sl el g o5l o Hlas a1y (ixe St (Siatinw
selSasmal b & sade wad el gy STy
cras Sl g8 00 pals LSy S 03 JUb 5 (ST
Chpig cel Cul (See Glo Yob uSaun b olyon
D9 (yeje 9 o (GBS SYNB] 5 Jly) (mas sla Sy
2 ab (gugng des (SBn0ls) 9 (vas ladix 5y ol
5 easlys sgSll il g Sy syl (b
RS 3 (S les S| (931 > (yizmen [PV o9 485
cuas sb)mal (S oS g Gl oy slacidlye
Silgia (wpp 2 (P Py pareds JB Bl
5 o 2 ol SeuSonn ol 35 ldsie (S50 sladigel
9 colomn o pi8 3 bgyer (IS Cuws I L ol o doee
Ylaisl o5 [F5 ]l oad osalie doee 35,0 Jsbo aY
~3955) Loy UgyS Lt b was clpallss jI (o3b5 3,13
s Sl Jld > 4 Sl oo g 0390 malliune & 10
TAN o3 ol1old canSsm g (ouS 50 gl b (i

J Crit Care Nurs

lopyd ey csldnsp B L (VoY) ohKan o gl
Medy H g L oo g9 93 VA-ygss Sgegn chlise
A dgrd Camd )y oliwYl Gl 5l lacied ol Lledls
Oglite o2 b ) Cdo bl 5 co 4 ) cid ofsd
O3 & g Cumd omlb pelYI L L gy e
Vb Gl H g9 9 Vb (uiliaS 5 ) 05 09 <ol
omk oobleS 5 4y YL (g Vb G 4 culy Sl cad
& cpiomed [OVO]Cw] pauas H g cdgd )3 ouSgun
x> b s Jo a4y & Sloj g olen iyl U
&5 9o prgie > | Gl 93395 (i Jsb 53 3L
{0AJgs Jas H g 4 wlgs oo L
daly b, 5 s (5 g0 Slas! phwaw ol
SN Gl gy & Gpb 4 Wb e b (SO
5 owiid Syo [Fe]gd 0 (6,500 0 o)lse el NN
ooang UgyS ogill Sl 5l jee ddlo > (Bgye — (3
Boye ol | it Ot Lol ol il Sen
b 5l emas Lo b i cla oloyl Yoasne [VV |30
CO2 (Vb g 5 (Sopp shddd 4505 e 20
cogie Jloin] lpudlSe fous jd [FYNgd o (asuie
phacs & el dox ((10-05585) oy UgS
ol dbul el 395 Fwly [FO] quas Ol [FY] suac
Sl ol g 2> 5l e Lsx-\e.ﬁb-v‘ ‘HIR9 399 )" o
S3PFlgn o)y & [Wew! SulSan |
€95 3l om 59y YV U jho o jlow VA (gjae (sladiges
bl SuuuS guud Ol pusd Adgy 0lud gd 1A=y 965 WSMe
.)l?u‘ u&b OP9x29 A ass oS m9§;l¢.m [;’;’]wl W)
5 [FVbodie by > (8L oo 5 Vgl el (25T
a4 ol e Sl 1y ISl S cins ol i
Olas! i ) SenS gud ol 4 i Cunl (Son 345
Gl e sl 13 Gilsnin muddnlio 5 395 (5550
[Fe ]
s 5l el by A3l ) 1glAiae; (S, low
4 \=0955) Gog g UgS 5l b 1 g5 Y ggll sloJobs
oiels |y Jggl lad o cilishypn miy g Mg cad
98 e (i 2lo)b @ e Cales g ileil
mb Ohlew ) (Fgegh g (euSgn OAD 5 god 90w
[V el yin VA=u968" 4 Mie
Sslon @ Mo hlon 2 VA-mgss Cighe (pmen
95 595 Bos Slew Vb oph Hlis wile (Fgpe — (B
oy bwg pulins cuwl )b 5l Sy e (Shgesd)l

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

ol el o cusl o b b Clad o9 gl igpadd
9 Sglie OYMBT (365 13) 5 ((ouS gud Sl
oAb (S gmd NAmygeS Cigie bulyd )3l 0y
Ol &5 2900 Wb (gpas Cumlas 4 xie 4 ol
(S gh xS )0 VA=ygeS 4 Mie jlaw ity llaz]
S ar byl b i e Sl Splie YS!
VA-dg55 &S amd o Ll Jaled [AR]Wed ols gis o
395 &5 WS Wl (65550 Clas! plugs (oS gun Sl o
bl ly Sl 290 Silpre pedglie SRl 4 e
b @, il dideed ML Wile wae slaciwl
Vs Ohlow > @t b elyes SUSE (as I3
©lold 5 655 o Clasl pluws 6250 b bsje Cul (S
Gy g3 Sl Ll il [R5l Sl easS aidies
wl 5l 8 VA-y555 4 Mie (hlew ) s cuslio (yle)d

9 Somd (ras Cusgone Jl )Sol lp Slo lilys
2 s AVl @il de5 (658 10 Clae! piumw Glodo
odd 135 gl 0ddd (gt VA= gs8 4 Mo Hlowy S

LA Jewl
sl ClB SlSh ol g o)) 1l g
B i 2l oxd i) [ casd VAo dssS ol
Bro 9 &5 gon ghlew > VAmwgsS WMo Lol
oyl D939 (o gy )3 (63,90 sadlllae 3 [AVAY ol
ol odbline VA=1gsS 4 Mie lilews 5l (oolawy o I8
S b plis glags o (6,50 adles yismed {AV]Cwl
@ s 390 |9 Tiigng i 5l (VL v s & Slus
Py )3 yudi LB L9 T gy Jloy daw & SluS
I smdloyd g oy (63,5 SL aile miy (slo eyl
5 cuSomn oS ol ori 4uS daly cmen > [FAJaD
g o Bad VA=0955 S Al o 0 g xS ol pae
55 00,85 pizen [AFPS S 06 1) 5 (slosen)]
(bl (o lme b oS Conl 3,800 Ll silow (293
9 d9de o3 skl olerdgiad el 9 (Sioligerl
S o U 3 o] S Slasly g g b
Cusl S VA=23958 oS Cunl oad (535 [0 55 0
[AY 5 48 Al awh s codyae bl o wlgn
Oes VAmygs8 igie Sl (3L 3, ge sl ] sl
Ol 35 Sy ~olh e 53 5 ACE2 & bigye
OSee ACE2 & bgyye SlSus (sl puno 05L g 0
[ sl awsly jids BB ol a4 b, cuwl > col
NA-2965 Lawgi 3, ga0 canml (ol (slapmailSo 303
el b S Olbgb US54 agl okl clagsl
25 S g5 T Helper GlaJsle b ogiged
3D oSy 5 ot 3,Shoe OS] AP o 50

VLY Y b)w do 2,93

G yeudS sy |

Cusl (65530 Slas] g Sl MBS obda 1L
s 4 Cighs (DS g jop Cdle Sy Sl (e oS
0oang o2 (ras SlpuslSe danly b (65 o Olacl
ol el Gae GVsb wSsun b oolpn Siatunw
Jole 25 g 4 o5 9o oddi JS g (S (oeas
sodSlas St o 5i0 22 (25 g ualS gm 4 sl
gl 0 bede wwl gyl s g Bl
e ol Wl el 1) plie Jlo (gids bl
Ol bogy b Coste aile Seatianmw 3> (slaylid L )55l
.[A"A\:IA;.)‘LOJL;O

4 G SiPdensl Wl S Slgau 1 Tl
55 3 Collindl e & 85 Sz gllind] [AY s o
wcatS 3 Slae MBI oyt e 4 g e w5l
SYME] (Shottinw slagylow sl LsL"‘?" 5 ol sxe
ol ol Cigie wulp (b wSame 5 (Sdple
e Y3 L (S Slge 8 oy gy Like b (s
a8 VA-0655 4 Mie ylilews [Fr oo dliald (g5lows oyl
Wypee g0y HAd (Viremia) eyg g (wSoud I el
Shles 53 [AS ]33 3939 Lol 5 (cows (Sbglans] jgp Jloss!
» srie el 45 V8espsS b e gl & o
oo o S) Sdglie sla Sbgllins] (Sple S
Ay ol slel (BYs plgie 4 [AV]lag )l 5 [M5S 5
Solor 0l &5 il Sape Shlaudl gd e 43S
5 Sob 5l b wSspn Jold o] sl o
S e S 0B om o oS S
5 Jubssl gile Jb 1 (86 e Sl g5
s o MMlewl Sl ey S by JUSySe
I8l Shlawsl «ody50 gadllas > (VoY1) ol Kan
o]l bl VA= 1955 & Mio ldgio 1> (uS guuds
(VA=2555) (oo UgsS g2ge anlgd bl 5y 1) ]
NS gy ol B8 ot 28 5 1l
peve s LS)L\B) OYMS AP JTEY) JM r;,M.C g
@ VIVl )55 logg cumal I line iul38)
.[FY[]_\J)‘J ..\JJ..w L;u.S}u.m 9 u)}oy; 4 u)l.wf » 037{5

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (solsy y9y0 addlae 5 VA wgoS I (il oS guutf S gt (slatoly 9 Jlo

s Jis ean il s adlas il plxl  Sae
2 9 VAhgsS (BL (onS g/ (uSgen slataly
Cisie 4y (Sogl JId 4 canSsun 5 (S oy A
Jolos 0l ol Sldllae )3 ¥ S sl wsns
e Slalllas y900 " (5 jrgal) Cusl 00 ol Al
> 4 g pg byS cugis (b mMe jop & cunl
SVl 3 (uSgun 4 By Slo (55 lagly (o)
» ook ol s sl O] slasly 5 (gHlew il
ol g e il glacdl wile oled] slalaes,
Wpglogy Co i)l s Mipe Jolho Cagginm ) gp0 ogiS )i
o5 sl & (2Ll Cogie sl ore 5 4Bl dgne slapd
by ey B Shy I (o (wSgn s (30S]
ol & NS JSB Slj (2ly ol el (2l
Yoo o5 ajldg Slo 345 plSen ol anl G Sl
Jelos il o cdadlrs 4y Syl 339 o scdl plos o
9 b Jobo (835 9 S (o0 oS w2lee lisslen

I[NNI b Wl o b fudg g
ol o0 0,lsl ] 4 &Ylie 5 a5 Lalge 5| K" pimen
Sl ugny Cisie I b sy Slaasl sbxl
b lly oo Mled sbul ) enSsun 5 (Sn Wlsie
oy (Yo o) o) Kan 5 @yl adllas 3 (il adllas aily
Gk i ] enSap ol (Sae ST & ol o
IIW]hes Ssean dxtuws Cunl (S jlow g LS LAl s
el & 3980 Vb (60398 b s 3] 4 e ) 2>
Jolge o5 51" [N o SnSgun mdS ooyl
by Cugis JLid 4 souSoud 5 (uSoup oiSOlxl
@l Mowl 55 Olasl ghuw coul Ll g
oS omd 8 Cusl Cpl e (VIY) o) Ken 5 S5 adllas
N Jaes e 2 Gire el 4 Mo il > el
S50 ol 3l oS g 35 (6)503 aalllas ) piren
i g ekt (edemednl adlas IV el ond anl
o]l hlew 5l Aoyd FF B &S el oaly jLis (VAR-)
Ozmed [IWV]AS o 40,58 1) (S gt cdalllan 3)50 (5320
—0955 & M ljlow &8 2l LS Limey ol claazal,"
5 mSomd oyme 0 e «gline; SYMBI (s VA

J Crit Care Nurs

s oooles 5 [WVokie ol Gl (AF]s05 5l (S50
LAl V-1 g68 51 (B st yleya

w2l o515 e LT aSiyl L)) 1 o yleS VWSS
Soup Jl Bl sl 59,55 5 Gae Vs S
sy bl o Jsbo a VW RSP PRI ONee cdly
39 ol 50 iriss 5 o35 4 ome Sl 5 GBS
el o VA-wes8 hlen o &5 cwl ol S5 8k
Cundg b Cunl San (pl sl (B)lsS code o ool
[V ]asl ang BB gyl 4 ol

lpl 4 by Slg e als sl el 1 goalS ol
fo}.{a 4 4:94[; dl.tbwj ‘.: 9 [RY"\~\]4,JS 2 O¥9x9 W‘M
Coow 9 g)B S5 lagugng oSl b gl Cogis
Ohlews o 3l Ui &S sl 0k (355 26 ]
[V ex=vealuloss a8 cuwl Jlod VA-wgeS 4 Miw
il pgl GV Gl Gaman ol G e 3,Skas
b shaily deligh LB (o9 Y 5 aad eieslsn
Jalge 51 (o a8 [Ver-V oAl odd asuie Glile)l
G&S slampl i oS cuel  oaiS e
2 A el a5 ) gy Jleas! ol [V - Jel
pritns coml (ogmen Slelge Sl 8L i ollen
(S 5jlow Al VWV gl 51 (8L (08 ol (w9
(B wle bt 4 (ugpg conl maitaopd by
Conl (S0 5 s (Ll Gl silgen 5 o2
)90 dob9ﬂ Ohlew jl (68 sladises ;3 Cpimen [YVNVY]
U 9 Voo caid cdld b Bogpe jplial com)p
» &S uJme] Cawl ug.o.a S [\\Yi]w‘ W) LJ"’)I)f
Sod g wSed jl o8l e iS50 0 5 Sles
il o8 ple Gl Sk 4 [VeYaaL
byl WS sl S il o cens (g5 gibgiunn
Sl ool 5 a8 ol o b lalad
2 INFJL 08 il sl e K50 ©yg sLad
(S g gl ASlo gl s 5l B Sl e
el 4 Conl (e (S0 b oo (onS g (S gn
WS (o podn ) Ve (olew G s (rizeed
i 090 SIS (wSomd p Fhe (dele (lgie 4 Mg
IO ],S L8

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

S e ol () St g el ¥ Jgs
2 mas SYMB! olol o ppe dole oS- S sun
dalllas 5y50 (sladiges ) pizad [V ]l Luyb oblje
2 eeSamn SIS (VeeY) hlen 5 Cunpapy by
DIV ]cwl odd ssalie (6350 Clasl piww 5,Slee
29b & a0l pt > L) & e (LS (650 Sales
dox ) il (oo (glijlad Jolse 15y 5> losilé
099 b 33 3] el > B ttun nSgpen
el g 8 b iy 3,Skes 1 el (S JUbisyy
ol D¥YPes e (pas pali by Jibe S
Ml B ol Sbul (euSgn 5 wSoun S0
Jole Ty (uSmn (VV+) (Ko 5 o el (pl b g
Lt o Ml il alex 51 (Bgye B (slagylon ) (6ol
oo & Sl lpl 9wl (8 oLl o) 00>
@l sl 6y gie sl (4 3 SS9 ol (Lo
sl oo Ll enyS Gl 4 pies] &S
Cadiml slop] WS e Joo g5linaST (igmedlgiud
b b ye SIS (sl (Sl (slrosisS s I HIF
5 Somn clasely S " ¥ s Ggye g 8
M) syl ol adlbhs ol ) pite e g
Sl ggoge b sladlas 5 abuly ram > Ml (5 )leS
odd a8 aon M IS oS g8 ol g S s
olfiwd 53 b (R & oxie AD (euSgun o
odne 43S (o8| i g (L Sley GReST (0)lS
oS e 3 (VAY) hlSan o oplity [1¥0]e5 e
0050 oS gud &S WlABl Cuwd di opl 4 Slesls plodl
oS ol olyo 039 SESY b LtnlS L o3l e
Slechipg S Gl bl Sl 4 e cul (S
ol & cwl (SKes 039y 3Sloe 3 Clyosi Do glie
ool > IFPIS S8 oje sonSomn b (S50 A3,
Globsly ) S o] & oh ol adbe oy s
5 b adlas b s "ol ouSsn o (Sopn
Sord Jolo (uSomn &5 sl ply (V-VY) olSen
oS gt &S Canwl 0ad 03 L pisred VYV ]l g0
dgd o ALl WAL id oaS slasjlon 35950 50
oSS gud Sl lyie 4 oS SeaSgn 05 ol
o obo Lo 5SS G s 4 6398 _o 4l
Ol e o pals ul 5,55 a3 g Vg $10 g0
Solow b a8 Jlb e il Laulyd > (08 (S ()josd
wile 6% Jelse Jbgpl bl a8 eje
bog  (5eaS] BUU gl (ouSomn (conS g
@ wlge o Sdglie bl Rl s S sladsle

DIV S8 S gt (0 ]

VLY Y b)w do 2,93

G yeudS sy |

Cawlas (g)l5L coby & o o lis (Y-TY) K
P o Sy bt g o) S uSemn 4 >
5 o oligS” il 31 pol cpl 48" aad o l38l ) slals ol
O 53 9 3l ol Wgie ol g g i (Jae Wil
DYV g i Spo g (S0 caml 4 e Sl o cdl>
S geje (uSgmn 35 (VOT) OhlSen 5 galy adlllas
2 @iy cde i eize 1y ol cold Gl b e
&S b oo g WS e Sl gyl BT claatin
b Wl Jiwe job 4 (oidguili 5 (ol yen
O o3 o Semh el pir jS] Bpas hl3El
olye cod ladlas 3 (Vo) Gsle g 599l [VVY ]
Cap oS Wl 45T Jbny jlow 0 enSsun Copte
Bl @ oaisS arlpe Joby ohlon ) (couSoun Copie
Mol aige 5> ohlaw cnl (B (Sdjy Bilpw ooy (Slop
Osed IVV]ewl mre Sl laine; leplen
I8 By 3des JHST &S 58 plo (V+V+) Gguiig
by bl lSle ) ] alie cul (Ses ¢l
5 Shrd oS el & ny B sl
[IV0]295 osmlia g o (Bl (oS a0

S el g lashe bawg (3T 5l olitel i a4
Lol —gsslins] Glojon l)8) (S93) 5 5905 4>
> (WS hsde daels lacdl 5 b Jslo 4l ((Redox)
Sad S OS] jlwglegn bis dlp gl
code Jols o o dbol bl gaw ) odmn (S0l b
a Meso ylosr 33 LVVY Jets] 30081 agoos ¢ Jlis] o JLuss
5 250 B 8 o 3] oo b NA-ygsS
& Cos (S202, PAO2, SVO2) _jluycyjeas] cslo ol l
5 b sie 4 ROS sl oyl 5 il o alS ol L
O S 9)an 5l Blo g 39800 M5 (jjaeST 15 Sl
I\YADsb o (HIF-18) S sd S8l ol o 55 sl 5
o Jlb Somn balid s HIF-1a Jole Bl 33l o
il el & plag; ol Gle > ol cnl gl
DIVRIIS (285 g oo (S gt Lasl b &y Joloo

5 enSomn & o ol adlae ol sl puiscen
oang BgS Coghe JLis 4 olassly Wl e anSspn
F " (S gad) wled Sl jlew 28l (VA-95)
bl (oo g il (BU (oS gt g (S g sladoly
5 YIlge adlas ,» Mowl (Giae g mas ool
2okl g wSse S s b (VVF) len
o3 )3l " 5350 Clasl pius 1> (puglipw (23 WS
35 onlise ol gl Cely aSgn sl (glaoygd oS
oo Ode (Nob (85 )13 5 s (2l o)l
Sy bogy b cwd Jloa e s

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (solsy y9y0 addlae 5 VA wgoS I (il oS guutf S gt (slatoly 9 Jlo

Sowl 4 e gnas Lite b (b5 ala)l g (S gt
83 Yois] ~ oS guat oS g 33 gounS gyl S g1
Jotue Slgico ~ilon—o pudglie 8 )3 e
I 55 S 15le e i g i (Sl
cuas oYMl ((Bge Cuwlus  D-dimer  pdaw
il el alagisy 3 laggs Sye (BLSCl,
&S 2lo)l g ()l olKuws (sl Joho 59,55 ) gue
o OS] e Il Caa 3wl Oy il
al a8 2,5 18 e Sl ! 0 (SOlSe st slaolKiuws
39> oy ST b (Sl aypn 5l (36 s o
g2 ol (o)lss 4 Gl olop b plojon W e (0
OBl o )lse plUn 395 (e andl 5,5 518 leyd 390
slogg ol 31 (2l gl o] olyen belse g 58]
2 sl g bl Gadls (o) p (pimen Cusl Jl3)95
9 Sgd Sop pBmdg; plolid 4 Cunl (S (b Mis
o3l gpSaan J| Ud Sl 4 dag b S S8 onSgn
Sloand 53 ()50 S ye (ugpy beeinl wald Glex
P Slhiss Sl celde dag 1V sl 039 35 aLbiS
Lolyo )0ySly (slaisylon dinej 3 (pole sl BolS o
sl x990 el oSy 2t Sl lon 0jo> lalllas |
Sl il CELS (awgng suin Clllae caw oy
el b oje g ol cunle cgilon (Lol st s
GooP fomSly Mg g S & dagi b sy o0 3 4 ()95
o age Sl el g5 g omSly lajp JeeSS
g Camen wlatuilys (198U &5 ploa b (slaypiS
Sbcunsy oy g b I Slge wule sy

s 65 ole (lea 3 0SS

o b a8 ool dgen lolBg s Lo 31 2 P g8 g SSWGST
g log Cuosy 41B 5 U ol pla b U (Bpj) i

w5 saugen 9 9y Juolb> dlie cpl bled oo S5 g 285
Sl YVY 9 ARARY dL“’JL“’ o o ¥Y

pob dlis ogas p edle ol g rgdle ol

R KGR TN

&l

1. Petrosillo N, Viceconte G, Ergonul O, Ippolito
G, Petersen E. COVID-19, SARS and MERS:
are they closely related? Clin Microbiol Infect.
2020;26(6):729-34.

2. LiJ, Huang DQ, Zou B, Yang H, Hui WZ, Rui F,
et al. Epidemiology of COVID-19: A systematic
review and meta-analysis of clinical
characteristics, risk factors, and outcomes. J
Med Virol. 2021;93(3):1449-58.

J Crit Care Nurs

S ol ol pols Gimgh ) edd (awyy llas” ioen
oot 5> a8l (VA=sgsS) gy UgyS 4 e 38 )
oS al,y gladlas b (YeoA) ohKen ¢ e L,
P oMb Gy gue Ghlen p plbie ol S
DEV0lo3,8 0l s > cwSaud Sy, JWid 4 1y flin
Sbdlaws! 3jlae 5l asyd VeoaS cal sid by picred
2 SRS )3 dop By ablbanng layeiS ) bljgs
olsli pKe o oS SS e s 4w, b
b el lgie b (gladlas ;5 (Y220) uS {VFY !
Saald el Jolo 1y (S5 " (S35 09> > (s
&S 165)5 olo (YAIY) )5 4 S8 oS [VFY]uS o
@iy )9 muli e (piald (i eSwnb S s
oy L imgs ol 5 mie (slaadl" isen [VFF el
40,8 (Mul 5l S wSaun slasely 5l g5dS ] A
cov gladlae > (YoVF) o) Kan g g8 "l Va—geS
"agd e 4l aje (s len el o ale s S g lgie
sl gs‘“§9’*&’ bwg FULY oo (&olews PURRH VN ol
oS o &S Cawl odd 03l i pioed [VFO]3d o
oo et iRl > e Jole Ko e 4 3
Al ool el Wl o (wSgud a5 Wledly ol

V]9 50l s a5 sladgho 1> SS9 yudg

VA-digs8 ooy UgyS cogte jlixl & M I S0
kel pd obul g 5] lugiesn (3] o ehled oo Sz
Sia bl ol (N D oS gl S Jlyis cod
5 OS] oS gaw 355 (ieST hsrS g jl o JOUS pas
2 ke lacon (S Gh oS STed YL e
oo b bye s Sogll 3 Slays (il clidlas o5
2)los bl b qwany Cisie Gyl Cusl VmageS
ey Jubgnl g cuwgeghy uwl iy <ol oS Wle
Sl slasl (Spse Jukgl 9 JLbssl laJsle sl
Olsk ) Sl y Cuon il il (g

3. Osler, S. Coronavirus (COVID-19 Pandemic).
Abdollah  Raeisi  Sarasiab &  Noushin
Gashmardi, Tehran, Miras Farhikhtegan, 2020.
[Persian]

4. YuF,JiaR, Tang Y, Liu J, Wei B. SARS-CoV-2
infection and stem cells: Interaction and
intervention. Stem Cell Res. 2020;46:101859.

5. Zhang T, Wu Q, Zhang Z. Probable Pangolin
Origin of SARS-CoV-2 Associated with the

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

COVID-19 Outbreak. Curr Biol.
2020;30(7):1346-1351e2.

6. Zhu Z, Lian X, Su X, Wu W, Marraro GA, Zeng
Y. From SARS and MERS to COVID-19 :a
brief summary and comparison of severe acute
respiratory infections caused by three highly
pathogenic human coronaviruses. Respir Res.
2020;21(1):224-238.

7. Alsharif W, Qurashi A. Effectiveness of COVID-
19 diagnosis and management tools: A review.
Radiography (Lond). 2021;27(2):682-587.

8. Rodriguez M, Soler Y, Perry M, Reynolds JL,
El-Hage N. Impact of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) in the
Nervous System: Implications of COVID-19 in
Neurodegeneration. Front Neurol. 2020;11:
583459.

9. Saeidi M, Kalantari M, Dordizadeh Basirabad E,
Entezari M. ACE-2; an Entry Receptor for
SARS-CoV-2. J Mar Med. 2020;2(1):33-340.
[Persian]

10. Moriguchi T, Harii N, Goto J, Harada D,
Sugawara H, Takamino J, et al. A first case of
meningitis/encephalitis associated with SARS-
Coronavirus-2. Int J Infect Dis. 2020;94:55-58.

11. Keyhanian K, Umeton RP, Mohit B, Davoudi
V, Hajighasemi F, Ghasemi M. SARS-CoV-2
and nervous system: From pathogenesis to
clinical manifestation. J  Neuroimmunol.
2020;350: 577436.

12. Gutierrez-Ortiz C, Mendez-Guerrero A,
Rodrigo-Rey S, San Pedro-Murillo E, Bermejo-
Guerrero L, Gordo-Manas R, et al. Miller Fisher
syndrome and polyneuritis cranialis in COVID-
19. Neurology. 2020;95(5):e601-e605.

13. Paterson RW, Brown RL, Benjamin L, Nortley
R, Wiethoff S, Bharucha T, et al. The emerging
spectrum of COVID-19 neurology: clinical,
radiological and laboratory findings. Brain.
2020;143(10):3104-3120.

14. Machhi J, Herskovitz J, Senan AM, Dutta D,
Nath B, Oleynikov MD, et al. The Natural
History, Pathobiology, and Clinical
Manifestations of SARS-CoV-2 Infections. J
Neuroimmune Pharmacol. 2020;15(3):359-386.

15. Chen T, Wu D, Chen H, Yan W, Yang D, Chen
G, et al. Clinical characteristics of 113 deceased
patients with coronavirus disease 2019:
retrospective study. BMJ. 2020;368:m1091.

16.Hojyo S, Uchida M, Tanaka K, Hasebe R,
Hasebe Y, Murakami M, et al. How COVID-19
induces cytokine storm with high mortality.
Inflamm Regen. 2020; 40: 37.

17.Chernyak B, Popova E, Prikhodko A,
Grebenchikov O, Zinovkina L, Zinovkin R.
COVID-19 and oxidative stress. Biochemistry
(Moscow). 2020;85(12):1543-1553.

18.Kuri-Cervantes L, Pampena MB, Meng W,
Rosenfeld AM, Ittner CAG, Weisman AR, et al.
Comprehensive mapping of immune
perturbations associated with severe COVID-19.
Sci Immunol. 2020;5(49):eabd7114.

YLV Y b)lo.«"} do 2,93

G yeudS sy |

19. Ghebrehiwet B, Peerschke EIl. Complement and
coagulation: key triggers of COVID-19-induced
multiorgan  pathology. J Clin  Invest.
2020;130(11):5674-6.

20. Liu J, Zheng X, Tong Q, Li W, Wang B, Sutter
K, et al. Overlapping and discrete aspects of the
pathology and pathogenesis of the emerging
human pathogenic coronaviruses SARS-CoV,
MERS-CoV, and 2019-nCoV. J Med Virol.
2020;92(5):491-4.

21. Saguil A, Fargo M. Acute respiratory distress
syndrome: diagnosis and management. Am Fam
Physician. 2012;85(4):352-8.

22. Samuel J, Franklin C. Hypoxemia and hypoxia.
Common surgical diseases: Springer; 2008.
391-4.

23. Wiebe LI, Machulla H-J. Hypoxia: an
introduction.  Imaging of Hypoxia: Springer;
1999.1-18.

24. Bhutta B S, Alghoula F, Berim I. Hypoxia. In:
StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022 Jan.

25. Lam F, Subhi R, Houdek J, Schroder K, Battu
A, Graham H. The prevalence of hypoxemia
among pediatric and adult patients presenting to
healthcare facilities in low-and middle-income
countries: protocol for a systematic review and
meta-analysis. Syst Rev. 2020;9(1):67.

26. Kalogeris T, Baines C P, Krenz M, Korthuis R
J. Cell biology of ischemia/reperfusion injury.
Int Rev Cell Mol Biol. 2012;298:229-317.

27. Serrano R, Corbella X, Rello J. Management of
hypoxemia in SARS-CoV-2 infection: Lessons
learned from one year of experience, with a
special focus on silent hypoxemia. J Intensive
Care Med. 2021;1(1):26-30.

28. Eltzschig HK, Carmeliet P .Hypoxia and
inflammation. N Engl J Med. 2011;364(7):656-
665.

29. Colgan SP, Taylor CT. Hypoxia: an alarm
signal during intestinal inflammation. Nat Rev
Gastroenterol Hepatol. 2010;7(5):281-7.

30. Yan SF, Mackman N, Kisiel W, Stern DM,
Pinsky DJ.  Hypoxia/Hypoxemia-Induced
activation of the procoagulant pathways and the
pathogenesis of ischemia-associated thrombaosis.
Arterioscler Thromb Vasc Biol.
1999;19(9):2029-35.

31. Gupta N, Zhao YY, Evans CE. The stimulation
of thrombosis by hypoxia. Thromb Res.
2019;181:77-83.

32. Palazon A, Goldrath AW, Nizet V, Johnson RS.
HIF transcription factors, inflammation, and
immunity. Immunity. 2014;41(4):518-28.

33. Xie J, Covassin N, Fan Z, Singh P, Gao W, Li
G, et al, editors. Association between
hypoxemia and mortality in patients with
COVID-19. Mayo Clinic Proc.
2020;95(6):1138-1147.

34. Somers VK, Kara T, Xie J. Progressive Hypoxia: A
Pivotal Pathophysiologic Mechanism of COVID-
19 Pneumonia. Mayo Clin Proc.
2020;95(11):2339-42.

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (solsy y9y0 addlae 5 VA wgoS I (il oS guutf S gt (slatoly 9 Jlo

35.Grasselli G, Zangrillo A, Zanella A, Antonelli
M, Cabrini L, Castelli A, et al. Baseline
Characteristics and Outcomes of 1591 Patients
Infected With SARS-CoV-2 Admitted to ICUs
of the Lombardy Region, Italy. JAMA.
2020;323(16):1574-81.

36.Salman Dehkordi F, Imanipour M. Intensive
Care Syndrom- Family: A Narative Review. J
Crit Care Nurs. 2020; 13(1): 6-21.

37.Serrano- Castro PJ, Estivill-  Torrus G,
Cabezudo- Garcia P, Reyes- Bueno JA, Ciano
Petersen N, et al. Impact of SARS-CoV-2
infection on neurodegenerative and
neuropsychiatric diseases: a delayed pandemic?
Neurologia (Engl Ed). 2020;35(4):245-51.

38. Sinha P, Matthay MA, Calfee CS. Is a
“cytokine storm” relevant to COVID-19?
JAMA Intern Med. 2020;180(9):1152-4.

39. Sun X, Wang T, Cai D, Hu Z, Chen J, Liao H,
et al. Cytokine storm intervention in the early
stages of COVID-19 pneumonia. Cytokine
Growth Factor Rev. 2020;53:38-42.

40. Siddigi HK, Mehra MR. COVID-19 illness in
native and immunosuppressed states: A clinical-
therapeutic staging proposal. J Heart Lung
Transplant. 2020;39(5):405-7.

41. Wang L, Zhao L, Li F, Liu J, Zhang L, Li Q, et
al. Risk assessment of venous
thromboembolism and bleeding in COVID-19
patients. Clin Respir J. 2022;16(3):182-9.

42. Matthay MA, Zemans RL, Zimmerman GA,
Arabi YM, Beitler JR, Mercat A, et al. Acute
respiratory distress syndrome. Nat Rev Dis
Primers. 2019;5(1):18.

43. Deshmukh V, Motwani R, Kumar A, Kumari C,
Raza K. Histopathological observations in
COVID-19: a systematic review. J Clin Pathol.
2021;74(2):76-83.

44, Wu Z, McGoogan JM. Characteristics of and
Important Lessons From the Coronavirus
Disease 2019 (COVID-19) Outbreak in China:
Summary of a Report of 72314 Cases From the
Chinese Center for Disease Control and
Prevention. JAMA. 2020;323(13):1239-42.

45. Brosnahan SB, Jonkman AH, Kugler MC,
Munger JS, Kaufman DA. COVID-19 and
Respiratory  System  Disorders:  Current
Knowledge, Future Clinical and Translational
Research Questions. Arterioscler Thromb Vasc
Biol. 2020;40(11):2586-2597.

46. Wu Y, Xu X, Chen Z, Duan J, Hashimoto K,
Yang L, et al. Nervous system involvement after
infection  with COVID-19 and other
coronaviruses. Brain Behav Immun.
2020;87:18-22.

47. Oliveira TL, Melo IS, Cardoso-Sousa L, Santos
IA, El Zoghbi MB, Shimoura CG, et al.
Pathophysiology of SARS-CoV-2 in Lung of
Diabetic Patients. Front Physiol.
2020;11:587013.

48. Wagner PD. The physiological basis of
pulmonary gas exchange: implications for

J Crit Care Nurs

clinical interpretation of arterial blood gases.
Eur Respir J. 2015;45(1):227-43.

49. Liu W, Li H. COVID-19:Attacks the 1-Beta
Chain of Hemoglobin and Captures the
Porphyrin to Inhibit Human Heme Metabolism.
Biol Med Chem. 2021;10.

50. Shi H, Han X, Jiang N, Cao Y, Alwalid O, Gu
J, et al. Radiological findings from 81 patients
with COVID-19 pneumonia in Wuhan, China: a
descriptive study. Lancet Infect.
2020;20(4):425-34.

51.Pan F, Ye T, Sun P, Gui S, Liang B, Li L, et al.
Time course of lung changes on chest CT
during recovery from 2019 novel coronavirus
(COVID-19) pneumonia. Radiology.
2020;259(3):715-21.

52. Lei J, LiJ ,Li X, Qi X. CT Imaging of the 2019
Novel Coronavirus (2019-nCoV) Pneumonia.
Radiology. 2020;295(1):18.

53. Hogg JC. Pathophysiology of airflow limitation
in chronic obstructive pulmonary disease.
Lancet. 2004;364(9435):709-21.

54. Ye Q, Wang B, Mao J. The pathogenesis and
treatment of theCytokine Storm'in COVID-19. J
Infect. 2020;80(6):607-13.

55. Force ADT, Ranieri V, Rubenfeld G,
Thompson B, Ferguson N, Caldwell E, et al.
Acute respiratory distress syndrome: The Berlin
Definition. Jama. 2012;307(23):2526-33.

56. Sasannejad C, Ely EW, Lahiri S. Long-term
cognitive impairment after acute respiratory
distress syndrome: a review of clinical impact
and pathophysiological mechanisms. Crit Care.
2019;23(1):352.

57. Gattinoni L, Chiumello D, Caironi P, Busana
M, Romitti F, Brazzi L, et al. COVID-19
pneumonia: different respiratory treatments for
different phenotypes ? Intensive Care Med.
2020;46(6):1099-102.

58. Gattinoni L, Coppola S, Cressoni M, Busana M,
Rossi S, Chiumello D. COVID-19 does not lead
to a “typical” acute respiratory distress
syndrome. Am J Respir Crit Care Med.
2020;201(10):1299-300.

59. Kashani KB .Hypoxia in COVID-19: Sign of
Severity or Cause for Poor Outcomes. Mayo
Clin Proc. 2020;95(6):1094-1096.

60. Abdennour L, Zeghal C, Deme M, Puybasset L,
editors. Interaction brain-lungs. Ann Fr Anesth
Reanim; 2012;31(6):e101-7.

61. Li Z, Liu T, Yang N, Han D, Mi X, Li Y, et al.
Neurological manifestations of patients with
COVID-19: potential routes of SARS-CoV-2
neuroinvasion from the periphery to the brain.
Front Med. 2020;14(5):533-41.

62. Steardo L, Steardo Jr L, Zorec R, Verkhratsky
A. Neuroinfection may contribute to
pathophysiology and clinical manifestations of
COVID-19. Acta Physiol (Oxf).
2020;229(3):¢13473.

63. Pennisi M, Lanza G ,Falzone L, Fisicaro F,
Ferri R, Bella R. SARS-CoV-2 and the Nervous

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

System: From Clinical Features to Molecular
Mechanisms. Int J Mol Sci. 2020;21(15):5475.

64. Zhou L, Zhang M, Wang J, Gao J. Sars-Cov-2:
Underestimated damage to nervous system.
Travel Med Infect Dis. 2020;36:101642.

65. Aghagoli G, Gallo Marin B, Katchur NJ,
Chaves-Sell F, Asaad WF, Murphy SA.
Neurological Involvement in COVID-19 and
Potential Mechanisms: A Review. Neurocrit
Care. 2021;34(3):1062-71.

66. Solomon IH, Normandin E, Bhattacharyya S,
Mukerji SS, Keller K, Ali AS, et al
Neuropathological Features of Covid-19. N
Engl J Med. 2020;383(10):989-92.

67. Guo YR, Cao QD, Hong ZS, Tan YY, Chen
SD, Jin HJ, et al. The origin, transmission and
clinical therapies on coronavirus disease 2019
(COVID-19) outbreak - an update on the status.
Mil Med Res. 2020;7(1):11.

68. Guo T, Fan Y, Chen M, Wu X, Zhang L, He T,
et al. Cardiovascular Implications of Fatal
Outcomes of Patients With Coronavirus Disease
2019 (COVID-19). JAMA Cardiol.
2020;5(7):811-8.

69. Zhang Y, Xiao M, Zhang S, Xia P, Cao W,
Jiang W, et al. Coagulopathy and
Antiphospholipid Antibodies in Patients with
Covid-19. N Engl J Med. 2020;382(17):e38.

70. Ahmadirad N, Ghasemi Z. COVID-19 and
central nervous system: Entry routes and. Basic
Clin Neurosci. 2020;11(2):217-2224.

71. Li K, Wohlford-Lenane C, Perlman S, Zhao J,
Jewell AK, Reznikov LR, et al. Middle East
Respiratory Syndrome Coronavirus Causes
Multiple Organ Damage and Lethal Disease in
Mice Transgenic for Human Dipeptidyl
Peptidase 4. J Infect Dis. 2016;213(5):712-22.

72. Li YC, Bai WZ, Hirano N, Hayashida T,
Taniguchi T, Sugita Y, et al. Neurotropic virus
tracing suggests a membranous-coating-
mediated  mechanism  for  transsynaptic
communication. J Comp Neurol.
2013;521(1):203-12.

73. Khanizadeh A-M, Ejlali M, Karimzadeh F. The
Effect of SARS-COV-2 Viruses on the Function
of Different Organs, Especially the Nervous
System. Shefaye Khatam. 2020;8(3):111-21.
[Persian]

74. Chan JF, Chan KH, Choi GK, To KK, Tse H,
Cai JP, et al. Differential cell line susceptibility
to the emerging novel human betacoronavirus
2c EMC/2012: implications for disease
pathogenesis and clinical manifestation. J Infect
Dis. 2013;207(11):1743-52.

75. Kulick-Soper CV, McKee JL, Wolf RL, Mohan
S, Stein JM, Masur JH, et al. Pearls & Oy-sters:
Bilateral globus pallidus lesions in a patient
with  COVID-19.  Neurology. 2020  Sep
8;95(10):454-457.

76. Gao Y, Li T, Han M, Li X, Wu D, Xu Y, et al.
Diagnostic utility of clinical laboratory data
determinations for patients with the severe
COVID-19. J Med Virol. 2020;92(7):791-6.

YLV Y b)lo.«"} do 2,93

G yeudS sy |

77. Orsini A, Corsi M, Santangelo A, Riva A,
Peroni D, Foiadelli T, et al. Challenges and
management of neurological and psychiatric
manifestations in SARS-CoV-2 (COVID-19)
patients. Neurol Sci. 2020;41(9):2353-66.

78. Mehta P, McAuley DF, Brown M, Sanchez E,
Tattersall RS, Manson JJ, et al. COVID-19:
consider cytokine storm syndromes and
immunosuppression. Lancet. 2020 ;395 (10229)
:1033-4.

79. Kotfis K, Roberson SW, Wilson JE, Pun BT,
Ely EW, Jezowska I, et al. COVID-19: What do
we need to know about ICU delirium during the
SARS-CoV-2 pandemic? Anaesthesiol Intensive
Ther. 2020;52(2):132-8.

80. Maclullich AM, Ferguson KJ, Miller T, de
Rooij SE, Cunningham C. Unravelling the
pathophysiology of delirium: a focus on the role
of aberrant stress responses. J Psychosom Res.
2008;65(3):229-38.

81. Yi Y, Lagniton PN, Ye S, Li E, Xu R-H.
COVID-19: what has been learned and to be
learned about the novel coronavirus disease. Int
J Biol Sci. 2020;16(10):1753-66.

82. Slooter AJ, Otte WM ,Devlin JW, Arora RC,
Bleck TP, Claassen J, et al. Updated
nomenclature  of  delirium and  acute
encephalopathy: statement of ten Societies.
Intensive Care Med 2020;46(5):1020-2.

83. Mizuguchi M, Yamanouchi H, Ichiyama T,
Shiomi M. Acute encephalopathy associated
with influenza and other viral infections. Acta
Neurol Scand Suppl. 2007;186:45-56.

84. Tauber SC, Djukic M, Gossner J, Eiffert H,
Bruck W, Nau R. Sepsis-associated
encephalopathy and septic encephalitis: an
update. Expert Rev Anti Infect Ther.
2021;19(2):215-231.

85. Tauber SC, Eiffert H, Bruck W, Nau R. Septic
encephalopathy and septic encephalitis. Expert
Rev Anti Infect Ther. 2017;15(2):121-32.

86. Alomari SO, Abou-Mrad Z, Bydon A. COVID-
19 and the central nervous system. Clin Neurol
Neurosurg. 2020 Nov;198:106116.

87. Ellul MA, Benjamin L, Singh B, Lant S,
Michael BD, Easton A, et al. Neurological
associations of COVID-19. Lancet Neurol.
2020;19(9):767-83.

88. Solomon T, Michael B, Smith P, Sanderson F,
Davies N, Hart I, et al. Management of
suspected viral encephalitis in  adults—
association of British Neurologists and British
Infection Association National Guidelines. J
Infect. 2012;64(4):347-73.

89. Asadi-Pooya AA. Seizures associated with
coronavirus infections. Seizure. 2020;79:49-52.

90. Zanin L, Saraceno G, Panciani PP, Renisi G,
Signorini L, Migliorati K, et al. SARS-CoV-2
can induce brain and spine demyelinating
lesions. Acta Neurochir (Wien).
2020;162(7):1491-4.

91. Nishiga M, Wang DW, Han Y, Lewis DB, Wu
JC. COVID-19 and cardiovascular disease: from

0519 WSl o (5 by Ao


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7197630/
http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

I (solsy y9y0 addlae 5 VA wgoS I (il oS guutf S gt (slatoly 9 Jlo

basic mechanisms to clinical perspectives. Nat
Rev Cardiol. 2020;17(9):543-58.

92. Lakkireddy DR, Chung MK, Gopinathannair R,
Patton KK, Gluckman TJ, Turagam M, et al.
Guidance for cardiac electrophysiology during
the COVID-19 pandemic from the Heart
Rhythm Society COVID-19 Task Force;
Electrophysiology Section of the American
College of Cardiology; and the
Electrocardiography and Arrhythmias
Committee of the Council on Clinical
Cardiology, American Heart Association. Heart
Rhythm. 2020;17(9):e233-e241.

93. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et
al. Clinical Characteristics of 138 Hospitalized
Patients With 2019 Novel Coronavirus-Infected
Pneumonia in  Wuhan, China. JAMA.
2020;323(11):1061-9.

94. Rodriguez-Gonzalez M, Castellano-Martinez A,
Cascales-Poyatos HM, Perez-Reviriego AA.
Cardiovascular impact of COVID-19 with a
focus on children: A systematic review. World J
Clin Cases. 2020;8(21):5250-83.

95. Rodriguez-Gonzalez M, Sanchez-Codez MI,
Lubian-Gutierrez M, Castellano-Martinez A.
Clinical presentation and early predictors for
poor outcomes in pediatric myocarditis: A
retrospective study. World J Clin Cases.
2019;7(5):548-61.

96. Abdelnabi M, Eshak N, Saleh Y, Almaghraby
A. Coronavirus disease 2019 myocarditis:
insights into pathophysiology and management.
Eur Cardiol. 2020;15:e51.

97. Siripanthong B ,Nazarian S, Muser D, Deo R,
Santangeli P, Khanji MY, et al. Recognizing
COVID-19-related myocarditis: The possible
pathophysiology and proposed guideline for
diagnosis and management. Heart Rhythm.
2020;17(9):1463-71.

98. Zheng Y-Y, Ma Y-T, Zhang J-Y, Xie X.
COVID-19 and the cardiovascular system. Nat
Rev Cardiol. 2020;17(5):259-60.

99. Tissieres P, Teboul JL. SARS-CoV-2 post-
infective myocarditis: the tip of COVID-19
immune complications? Ann Intensive Care.
2020;10(1):98.

100. Tian Y, Rong L, Nian W ,He Y. Review
article: gastrointestinal features in COVID-19
and the possibility of faecal transmission.
Aliment Pharmacol Ther. 2020;51(9):843-51.

101. Prasad A, Prasad M. Single virus targeting
multiple organs: what we know and where we
are heading? Front Med (Lausanne).
2020;7:370.

102. Su H, Yang M, Wan C, Yi LX, Tang F, Zhu
HY, et al. Renal histopathological analysis of 26
postmortem findings of patients with COVID-
19 in China. Kidney Int. 2020;98(1):219-27.

103. Dong M, Zhang J, Ma X, Tan J, Chen L ,Liu
S, et al. ACE2, TMPRSS2 distribution and
extrapulmonary organ injury in patients with
COVID-19. Biomed Pharmacother.
2020;131:110678.

J Crit Care Nurs

104. Sivandzadeh GR, Askari H, Safarpour AR,
Ejtehadi F, Raeis-Abdollahi E, Vaez Lari A, et
al. COVID-19 infection and liver injury:
Clinical  features, biomarkers, potential
mechanisms, treatment, and management
challenges. World J Clin Cases.
2021;9(22):6178-200.

105. Deng ML, Chen YJ, Yang ML, Liu YW, Chen
H, Tang XQ, et al. COVID-19 combined with
liver  injury:  Current challenges and
management.  World J  Clin  Cases.
2021;9(15):3487-97.

106. Xu L, Liu J, Lu M, Yang D, Zheng X. Liver
injury during highly pathogenic human
coronavirus infections. Liver Int.
2020;40(5):998-1004.

107. Zhang C, Shi L, Wang FS. Liver injury in
COVID-19: management and challenges.
Lancet Gastroenterol Hepatol. 2020;5(5):428-
30.

108. Xie H, Zhao J, Lian N, Lin S, Xie Q, Zhuo H.
Clinical characteristics of non-ICU hospitalized
patients with coronavirus disease 2019 and liver
injury: A retrospective study. Liver Int.
2020;40(6):1321-6.

109. Mokhtary M, shariati M, Gashmardi N. Effect
of Zinc on thyroid hormones and liver enzymes
in adult male rats. J Adv Med Biomed Res.
2005; 13(51), 7-12. [Persian]

110. Mokhtary M, shariati M, Gashmardi N. Effect
of lead on thyroid hormones and liver enzymes
in adult male rats. HMJ. 2007; 11(2), 115 -120.
[Persian]

111. Battaglini D, Robba C, Ball L, Cruz FF, Silva
PL, Pelosi P, et al. Emerging therapies for
COVID-19 pneumonia. Expert Opin Investig
Drugs. 2020;29(7):633-7.

112. Morgan K, Samuel K, Vandeputte M, Hayes
PC, Plevris JN. SARS-CoV-2 infection and the
liver. Pathogens. 2020;9(6):430.

113. Fan Z, Chen L, Li J, Cheng X, Yang J, Tian C,
et al. Clinical Features of COVID-19-Related
Liver Functional Abnormality. Clin
Gastroenterol Hepatol. 2020;18(7):1561-6.

114. Gashmardi N, Farzadinia P, Mohammadi M,
Siyanat F. Zinc and lead poisoning effects on
hepatic tissue in  male rats.nternational
Conference on researches in Science and
Engineering 28 July 2016, Istanbul University,
Turkey.

115. Rahat MA, Coffelt SB, Granot Z, Muthana M,
Amedei A. Macrophages and Neutrophils:
Regulation of the Inflammatory
Microenvironment in  Autoimmunity and
Cancer. Mediators Inflamm. 2016 ; 2016:
5894347.

116. Murdoch C, Muthana M, Lewis CE. Hypoxia
regulates macrophage functions in
inflammation. J Immunol. 2005;175(10):6257-
63.

117. Gilbert C, Marik PE, Varon J. Acute lobar
atelectasis during mechanical ventilation: To

2022, Vol. 15, No.2


mailto:mehrdadshariati@hotmail.com
mailto:mehrdadshariati@hotmail.com
http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.40 ]

beat, suck, or blow? Crit Care Shock.
2009;12:100-3.

118. Bhargava M, Wendt CH. Biomarkers in acute
lung injury. Transl Res. 2012;159(4):205-17.
119. Feng J-f, Zhao X, Gurkoff GG, Van KC,
Shahlaie K, Lyeth BG. Post-traumatic hypoxia
exacerbates neuronal cell death in the
hippocampus. J Neurotrauma 2012;29(6):1167-

79.

120. Parikh U, Williams M, Jacobs A, Pineda JA,
Brody DL, Friess SH. Delayed hypoxemia
following traumatic brain injury exacerbates
white matter injury. J Neuropathol Exp Neurol.
2016;75(8):731-47.

121. Gentleman D, Jennett B. Audit of transfer of
unconscious head-injured  patients to a
neurosurgical unit. The Lancet.
1990;335(8685):330-4.

122. Tarvonen M, Hovi P, Sainio S, Vuorela P,
Andersson S, Teramo K. Intrapartal
cardiotocographic patterns and hypoxia-related
perinatal outcomes in pregnancies complicated
by gestational diabetes mellitus. Acta Diabetol.
2021;58(11):1563-73.

123. Teramo K, Klemetti M, Tikkanen M, Nuutila
M. [Maternal diabetes and fetal hypoxia].
Duodecim. 2013;129(3):228-34.

124. Flower L, Martin D. Management of
hypoxaemia in the critically ill patient. Br J
Hosp Med (Lond). 2020;81(1):1-10.

125. Swenson ER. Sympathetic nervous system
activation and vascular endothelial function
with chronic hypoxia. Am Heart Assoc; 2020. p.
247-8.

126. Wagner BA, Venkataraman S, Buettner GR.
The rate of oxygen utilization by cells. Free
Radic Biol Med. 2011;51(3):700-12.

127. Giaccia AJ, Simon MC, Johnson R. The
biology of hypoxia: the role of oxygen sensing
in development, normal function, and disease.
Genes Dev. 2004;18(18):2183-94.

128. Alayash Al. The Impact of COVID-19
Infection on Oxygen Homeostasis: A Molecular
Perspective. Front Physiol. 2021
Sep;12:711976.

129. Jahani M, Modaressi MH, Mansouri M.
Hypoxia inducible factor: It’s role in
angiogenesis and tumor. Tehran Univ Med J.
2016; 73 (11) :757-766.

130. Mukandala G, Tynan R, Lanigan S, O’Connor
JJ. The effects of hypoxia and inflammation on
synaptic signaling in the CNS. Brain Sci.
2016;6(1):6.

131. Kaur C, Ling EA. Periventricular white matter
damage in the hypoxic neonatal brain: role of
microglial ~ cells.  Prog  Neurobiol. 2009
Apr;87(4):264-80.
10.1016/j.pneurobio.2009.01.003.

132. Van der Post J, Noordzij L, de Kam M, Blauw
G, Cohen A, Van Gerven J. Evaluation of tests
of central nervous system performance after
hypoxemia for a model for cognitive

YLV Y b)lo.«"} do 2,93

G yeudS sy |

impairment. J
2002;16(4):337-43.
133. Mach M, Dubovicky M, Navarova J,

Brucknerova 1, Ujhazy E. Experimental
modeling of hypoxia in pregnancy and early
postnatal life. Interdiscip Toxicol. 2009;2(1):28-

32.

134. Liu M, Galli G, Wang Y, Fan Q, Wang Z,
wnag X, et al. Novel Therapeutic Targets for
Hypoxia-Related Cardiovascular Diseases: The
Role of HIF-1. Front Physiol. 2020 Jul
15;11:774.

135. Szabo JS, Stonestreet BS, Oh W. Effects of
hypoxemia on gastrointestinal blood flow and
gastric emptying in the newborn piglet. Pediatr
Res. 1985;19(5):466-71.

136. Bernstein D, Bell JG, Kwong L, Castillo RO.
Alterations in postnatal intestinal function
during chronic hypoxemia. Pediatric research.
1992;31(3):234-8.

137. Cai J, Hu M, Chen Z, Ling Z. The roles and
mechanisms of hypoxia in liver fibrosis. J
Transl Med. 2021;19(1):1-13.

138. Nath B, Szabo G. Hypoxia and hypoxia
inducible factors: diverse roles in liver diseases.
Hepatology. 2012;55(2):622-33.

139. Ebert EC. Hypoxic liver injury. Mayo Clin
Proc. 2006;81(9):1232-6.

140. Miller MO. Evaluation and management of
delirium in hospitalized older patients. Am Fam
Physician. 2008;78(11):1265-70.

141. Guillamondegui OD, Richards JE, Ely EW,
Jackson JC, Archer-Swygert K, Norris PR, et al.
Does hypoxia affect intensive care unit delirium
or long-term cognitive impairment after
multiple trauma without intracranial
hemorrhage? J Trauma. 2011;70(4):910-5.

142. Kurinczuk JJ, White-Koning M, Badawi N.
Epidemiology of neonatal encephalopathy and
hypoxic—ischaemic encephalopathy. Early Hum
Dev. 2010;86(6):329-38.

143. Kennedy C. Acute viral encephalitis in
childhood. BMJ. 1995; 310(6973):139-40. 144.
Gillam-Krakauer M, Carter B S. Neonatal
hypoxia and seizures Pediatr Rev. 2012
Sep;33(9):387-96; quiz 397.

145. Fu Q, Colgan SP, Shelley CS. Hypoxia: the
force that drives chronic kidney disease. Clin
Med Res. 2016;14(1):15-39.

146. Ow CP, Ngo JP, Ullah MM, Hilliard LM,
Evans RG. Renal hypoxia in kidney disease:
cause or consequence? Acta Physiologica.
2018;222(4):€12999.

147. Fine LG, Norman JT. Chronic hypoxia as a
mechanism of progression of chronic kidney
diseases: from hypothesis to novel therapeutics.
Kidney international. 2008;74(7):867-72.

Psychopharmacol.

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.40
https://jccnursing.com/article-1-625-en.html
http://www.tcpdf.org

