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Abstract

Background: COVID-19 remains a global public health problem, especially in patients with severe disease
who may develop serious complications such as acute kidney injury (AKI) and sepsis. One of the key
mechanisms of this disease is the cytokine storm, which is caused by an overactive immune response,
causing multiple organ damage and increasing mortality. Hemoperfusion and continuous renal replacement
therapy (CRRT) are potential approaches to reduce complications and improve survival in patients with
acute renal failure and severe sepsis.

Objectives: (1) To study the nursing care approach for COVID-19 patients with acute renal failure due to
sepsis. (2) To evaluate the effects of hemoperfusion and CRRT on renal recovery and general condition of
patients. (3) To compare the treatment outcomes in patients with different risk factors and disease severity.
Methodology: This study was a case study, selecting 2 COVID-19 patients with acute renal failure due to
septicemia who were admitted to Vachira Phuket Hospital between April and May 2020. The data used in
the study included patient medical records, clinical history, laboratory test results, and nursing guidelines.
The data were analyzed using a holistic nursing approach, focusing on respiratory care, circulatory system,
infection control, and renal rehabilitation.

Results: Case study 1 was a 57-year-old male patient with no underlying diseases who received
Hemoperfusion combined with CRRT for 4 days. The results showed that the kidney function improved (Cr
decreased from 2.39 mg/dL to 1.59 meg/dL and GFR increased from 30.55 to 47.48), and the inflammation
level decreased. The patient was able to wean off the ventilator and was discharged from the hospital on
day 36 of treatment. Case study 2 was a 64-year-old female patient with underlying hypertension and
anemia who received Hemoperfusion combined with CRRT for 5 days. The results showed that Renal
function did not improve (Cr increased from 1.90 mg/dL to 3.40 mg/dL and GFR decreased from 27.47 to
13.59) and had severe complications such as Ventilator-Associated Pneumonia (VAP), Septic Shock and
ARDS, resulting in patients not responding to treatment and dyine.

Conclusion: This study showed that Hemoperfusion with CRRT may help restore kidney function and reduce
inflanlnmation levels in COVID-19 patients with acute renal failure. However, age, comorbidities and other
complications significantly affect treatment outcomes. Nurses play an important role in holistic care, especially
in monitoring for infection, providing psychological support and managing complications. This study provides
guidelines for developing more effective care for COVID-19 patients with acute renal failure in the future.

Keywords: Covid-19, Acute Kidney Injury, Cytokine Storm, Hemoperfusion
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crepitation both lung, occasional wheezing Uimmamaaﬂwiiﬂ COVID-19 7533 ATK Positive Confirm PCR
Detected wnne 371988 Covid-19 with Severe Pneumonia #18991n$un1s3nwifilssmeuiagusy 3 Ju (8-10
ey 2563) Wun1ssnusieen Favipiravir was Dexamethasone ity Yeaiiihamunntu sendaudanein
87-89 % (vauglvioandiaudnsin1sivags (High flow nasal canular: HFNC) Fedadounfunssnuillsaneauia
Wszgiiin vegientinenysnssy (ICU Cohort ward ) 81n15usn3u fUae $8ndn dyanadn anudulain 133/86
mmHg anumgdl 38.5 ssrizaifea melawmios Snsnavela 38 Syt sendlaudansiia 88 - 90 % Shamsidu
vaaile 102 adesewnit Tulaiiane Selioondiau HANL 60 LPM FiO2 0.6-1.0 $1uau 8 Su wderniumela
wilosunntuldnduifontviestemelasammamela 36 adyund sendiulanei 85 % sasmsdureiile
102 pdasountt Isunnslaviedremele uasldiniesraemela Hich PEEP / High 02 sauiuldenueunduuazen
AanenduLile natenessUeni ARDS HUaelasun1ssnenlgednulasa Favipiravir / Dorunovir / Ritonovir,
Hydroxychlorquine 10 Ju, Methylprednisolone 5 31 HanN159 539N 190U URN1T BUN 32 me/dl Cr 1.90 mg%

GFR 27.47 HCO3 14 mmol/l waiengineiinmiz AKl with Metaboloc acidosis dayaynesdinlsined Snudodlieniia
AGuladin (Inotropic Drug ) wazyin Hemodialysis with Hemoperfusion (cytokine removal) 9112u 5 Ju wa
creatinine (Cr) NaW1 1.90 mg% GFR 27.47 C-reactive protein (CRP) 152.9 ug/L Lﬁlaéluzjﬂﬂ’ﬁ%ﬂ‘mﬁﬁ’] Cr 3.40
mg% GFR 13.59., CRP >200 ug/L issmniimsanderislussuumaiumelauasmadiuliaans lslinevaues
somsinwdinmsuumslien Antibiotic iy graefinzunsndeusaumansszuy ARDS, VAP, Septic shock with

AKI, Thrombocytopenia, 1¥N13Ng1UAANNIATIIN ATOUARUARDIATIN gAVNERUIeTILANTIN TIUTEELIAT
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Fuidhsunis 2 [wey 2563 10 WweU 2563
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UIN3U BT 37 C, RR 20 bpm, PR 122 bpm, BP BT 38.8 C, RR 35 bpm, PR 88 bpm, BP
130/103 mmHg, O, saturation 97 %, 140/77mmHg, O, saturation 64 % RS:
RS: Unfif fine crepitation both lung, occasional
wheezing
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NANIINTIAN Cr 2.02 mg/dL, GFR 29.65, CXR: wu few | Cr 1.90 mg/dL, GFR 27.47, CXR: WU
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COVID-19 with Severe Pneumonia with
sepsis with AKI Metabolic Acidosis

COVID-19 with Severe Pneumonia with
Septic Shock AKI Metabolic Acidosis
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A% 02 support 18y 02 mask with bag
10 Lpm 19 wazlasunslaviednsmela
warldin3astnemelalienueundy aane
n&anile (Dormicum / Nimbex) 17 5u
95U Antiviral: Favipiravir (200 mg) /
Dorunovir(600 mg) / Ritonovir (100 mg),
Hydroxycchlorquine (200 mg) 10 T4,

Oseltamivir (30mg) 5 Ju, T

1% 02 support 19U HFNC flow 60 Lpm,
FiO2 0.6-1.0 8 1u wazlasunslaviete
wela uagldinsosmaemelalvieueundu
Aanendaiie (Propofol / Nimbex)
1A3uen Antiviral: Favipiravir (200) 10 Ju
Dorunovir (600 mg) / Ritonovir (100 mg),
Hydroxycchlorquine (200 mg) 17 14,
Oseltamivir (30mg) 5 U Lagtay

Methylprednisolone 2 Ju
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Tocilizumab 400 mg 1 dose Wa - 1¢i¥uen Antibiotic: Meropenam 15 Tu /
Methylprednisolone 5 1 Vancomycin 12 31 / Levofloxacin /
-lA5uB1 Antibiotic: Ceftriaxone / colistin 9 Ju
Azithromycin 8 11 ag Vancomycin / | -snw1e28n15vin Hemodialysis with
Meropenam 14 14 Hemoperfusion (cytokine removal)
$nwnen159i1 CRRT with WU 5
Hemoperfusion (cytokine removal)

U 4 T
ANMTWNINGDUY -ARDS, Sepsis, AKI -ARDS, VAP, Septic shock

Thrombocytopenia, AKI

3

ASUNISNEINR8E | -NansI9AINSinaIu vedls (Cr, GFR) ATy | -wamsiaminsyiauveadle (Cr, GFR) liadu

76 n13%43a | Control volume Control acidosis Mé’délu?mmi%'ﬂm Cr 3.4 mg% GFR 13.59,
cytokine -VReAUgANNTINYT Cr 1.59 mg% eGFR CRP > 200 mg/l
(Hemoperfusion: | 47.48.18, CRP 24.90 mg/l
Wonansiy) . S
What is hemoperfusion? ég?ﬂ-;_}l =

the passage of blood through a column containing adsorbent particles \ er / E am oo e
The particles are typically activated charcoal or resin S : k

Hemoperfusion Juos

prossure

A
enior doctor  Clomp.
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nsdiAnwil 1, 2 4. gualvieanaudnsnisivag (High flow nasal cannula) A
ununShw(neuldvietiemela)iazUsziliue1n1suaze 1N Iwand
vostae TiuA uuuunsmela mstadeulmues nsen s
wistuiaumeveUie uardyaadnvesthe laun snsinisii
gaeiala Sasinsnela auduladin Anudusivesesndialy
Fon idomnela Savitlafsurgeuszana 45 asm (semi-seated
position at 4589en) ielimadumeladalas Faeviilvinng
waniAsufeiisyansam

5. Usmifiudyanadnmn 15-30unfl WieUssiiueninaniveany
wioseendiau (hypoxemia) W melawmilosneu sasnismela
> 35/min anudulafiowede (MAP) < 65 mmHg viailf1 SpO2 <
90% Tsuseaulinmgnsu
6.quavietremelalrieglusumisinzan laivn s so
ATIQET-tube VU9 AMUANTACUff pressurelaitiu 25 mmHg
1199971 1 cuff pressure figefiauidsaianisifn tracheal
mucosal necrosis 11571 TI93INETLY 91NTUALOINTUARS VBN
AMgnsaseendiau dnvurnmsmelaiiduiusiuedesemela
Hadeslonuay Anmue1 O2 saturation =95% Quadavitueufsye
39 30-45 aeen tielvima iumelaidela.qua suction clear
airway Wagyharaiayenn Fesuinyn 2-4 alu

7 qualilésusendiaulagldiaiestiemelaniu ununsinw
NBUTARARILNTWAYINITUARS 91 voa U W Useily
lung compliance N5 ARRAT arterial blood gas anwaIEN1T
melanay fAnmual 02 saturation Keep 295%

8. QLLaTﬁlé’%’UmmiauﬂéﬁmﬁaLLazmuauwé’mmLqumi%’ﬂm

9. Uszifiumnamfourean1svenaiestiemela muuaunIEnm
nstesfunsinde Usuiiuen1suazernsudnsveaniazinite
aualinisneualagdanan aseptic technique wag sterile
technique gualiiodugainmuuHuNTnYmSauTisdang
anstafsandslasuen jdRanuuuimianisteiu VAP laun
nsUssiliulagmsvgiaiestiomela nanan pguasiann 2
Falu iletlesffunsdsinsvasaumenisvhanuazeiniioves
yransmansunndi Iedesteu-ndsquagian msdesiunis
d1anlag Msdnvinueudsuegs 30-45 aer iemsvneany lags

continuousfeeding %39 intermittent feeding n1sUa3iuns
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vudleudelasmauengunsnivedld fiaeuazmslivioausn nis
puatesunlnenis wseituagatiosTuay 2 ads FeuUsediluoy
gou dunarlithendauin special mouth wash

Usziliuwa ‘wé’qmﬂQ’ﬂaa‘ﬁqaamalﬁé’umswmmamummgm
nsdiAnws1eiil 915ty sendeulusnanefity annsave
wiewemelanazaenvietiemelald aunsyiineusming
YUy Room air O2 sat 98%

nsdifnwITIeTi2 naenaisEen fin1ag ARDS O2 sat 61 72-85%

On PEEP 12 cmH20 FiO2 1.0 Lagiia VAP

2. inmgdeniilnsannisinwely
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1. Ustifiuenisuarenisuanivesnnizden Wy witesen dadu
nazdunszane duau Ju Tusdnd wilawiud Fnasiund an
Fudensh (Systolic snn 50-90 fadunsusen uisesia Systolic
uwaz Diastolic) Hantls@anIeile (Cyanosis) Futy (Clammy)
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it Tudalasusndtl ansih ving 30 wndt Tudaluedl 2 wasyn 1
s uorsasiinn 2 fa 4 Flua iileAanmenmsvesitiouay
TNLHUN TNV AN

3, QLLa‘Lﬁaﬁfﬁmwaamﬁaﬂﬁw ANLLKUNNTS NS TOUNTE Ll
naununsgnyde

4. qualilasuen Inotropic (Norepinephrine) AuLAUNTSNW
wSou Funpormsthafissninnislesuen Taeasaeunsiin
Extravasation 9 2 9 uae keep AuAUla%R > 90/60 Way
MAP > 65 §aALUATUTON MULAUAITINYIUDLNNE

5. Juiindruautlaanizyn 1 Falus auanmnsa keep Arwidilaiin
> 90/60 waz MAP > 65 ladwnsusen idutaanizeanias
171 30 cc/hr SIBULNNENTIU

6. qualilasuenufiug muunumMsnyvesnnduazdaunn
9IN1TTIAELVDILN

7. quaiiashanld Wlegamafiannnin 37.5 ssmiwaldea

8. &ufleriou-udslinismenaynads ietiostunisindouazan
audssionisinide i

9. AnmuuazUseiiiusEAuANIEnsD

Usziliupa nanlinsnetuanunggu guedayanadnla

Asfl SBP < 90 mmHg TWien Inotropic 2 &7 maximum dose
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(Levophed / Adrenaline) 4fin Multi organ failure: ARDS, AKI

Thrombocytopenia wag VAP a1n1shifvu lussezgnvinededin

3. innzinladuiindmazvila

Paroxysmal Atrial Fibrillation
o a a & '
Luaamnun']immﬂjﬂusmw

e ]
NIUANEIN 1

1.Uszfiunduliiiilaesndlndda wiouenisladu Suuiu
nen

2.9ualvien Cordarone 150 mg iv drip ANULKUNNTINY

2. UszLﬁué’iymm%wLLazmmﬁLUﬁauLLan

3. SIUUNNENTOUMNA VDI LA URAT IV

4. ATIAALANMIUNANITNTIINWBIUYTRANT

Uszifiuwa JUaeidu Paroxysmal Atrial Fibrillation ﬁﬁmmam
Pnnmeindelusisme Fuelsifiornisladu Liflenmsiduiu
wihen Kan1snTaaiesufiinisAneulel Wilaund waziile
WuRndamzveahemefuunmelu 24 92l ndsldFuen

AuAN MIuvesilauagnsguasg slndda

4. fdnnazuimaludenlasuniag
Wa9RNinN1zN1sAAB lLSI9Ne
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NTUANEYIN 1

1. asrasziuthmaludesnn 4-692Ts muusunsdnu wiex
FIIULNNG

2. ihfamuennisvesamsthmaludensdey fus danfsus
qmmﬁa’wmaﬁwm“q"aaaﬂé'hLéuLLaxﬁwmasluLﬁamqn U ADWIAY
Unuikg

3. fosffunnizimaludensih nadild Sugdu Tasseduihaades
9g/luY3e 80 -180 mg% Silnmzihmamssauummdiansanls
Glucose

Uszifiuwa Jufl 2 wwnew 2563 —20 wwney 2563 sesutinads
lainedl ogllutias 119- 361 mg % wnmelyt Bugdumy scale fihe
laifiomsvesnmizihmaludesdviegs warluiufl 21 wwiou
2563 AuIMUENaUTIY izﬁuﬁ’]maQ’ﬂwmﬁlﬁﬁmmwmmw

wnaluidendvseas Sulsenuemisle

5.8017¢ Acute Kidney Injury:(AKI)
NNsAnRalunseiaiian

(Cytokine storm)

AsalAnE? 1, 2

1. Aunnensnedusnanie Wy anufsiavesianily anuuiy
voudeidions « e Ysniunmrliaunavesasi

2. Funmensuazannsuansuasaniziniu Tiu ermsua
melamiesneu uousu lild

3. Ussiiludyeyiadinmn 15-30 unil

4. Yivnsendennusesings Ssanamén oR wlelsifiievasade
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6. ANMINNAN1INTIINWIBIURURNTIAKA BUN Creatinine
Electrolyte Albumine magnesium phosphate calcium

7.9uavi1 CRRT / Hemodialysis with Hemoperfusion AMsLNUAS
$nw1 wazquaiaies CRRT Livhauegsdiusyavzam
8.@LLaLﬁaﬂaqﬁ’uLLasLﬂﬁis’g’qmiam%a UShaagauviaenions
dunang

Uszliuwa fieiinnizlanei@eundy HansianaisaujuRnig
nmsviwhilveslafinund 3aldunisdnudaenisvin CRRT /
Hemodialysis with Hemoperfusion (Remove Cytokine) with
HA330

AsEiAnwAl 1 v 4 Su wazyih Hemodialysis sia8n 2 Turansa
mafesUfRnmanisimihfivediaund neaniswenidendeieios
IO

nsdiAnwAl 2 v 5 Yu manTIaiesUFdRn TS fivedla

warnshnitielditu a Cr 3.4 me/dl, CRP > 200 ug/l

6.1889san15EAANzNsNGau TawA
v Y a < % A a

wHANANU YaRnudanaiuiiledu

18991NN153NANTSIAREU LY

AsalAne® 1, 2
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wieuitaUszidiuanmirsnieiluvesiae
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Covid-19

nsalAne® 1, 2

1.3nlviEieegesanuiuay ( Modified Negative Pressure
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2 NS NENUIARUUBIATIAMULRUNT NNV 1UATesTIE
mela fnda Viral filter uaznsgaiaungld close / In -line
suction N3y

3 Tinswenuialaedanan Standard / Droplet precaution
a.nsalgfthedeTin Wdansanauuuimealianistesiuuaznis
unInTzee

Usziliuna mmmuazmw@lﬂwuaﬂﬁa Covid-19 du n3difnw

318912 @830 19Tun153nnTsAnnINwLINIUUR
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2. M:Medicationlsifuuztinieafuizeseitiaeldsundutiu
wuzliuUseuen muunun1sshvIveswnmg n1siuinwien
voaffthensdunnoinisfilaifisszasdvosen uupihlalitosun
fulsemueailefionniniute

3. EEmvironment Quaan1MInaeuradiUIe 1iu guadn
danedenliiazonn miguaieseslivszimvesiieliazenot
w@we vhenuazennwug nulilinda Audou dounans ddle
Unee)

4. T:Treatment TriduuztAefunsquarie nswnsieuuou
&y qualsiinsisusehafivsweiuas 6-8 $2lus TWiduugih
\Aeafuniseandidsnie Tasmsifuiuay 20-30 unit ndseenids
nmeghemsazlaindousganaiiies

5. H: Health gveundle uuzthimsoiuth quanuazeintin
uazity agnationuay 2 adshuueunazeuuou mslduusediui
gouyy dsunuaziiuliiazen inetesiuliniduuna wavdaaiu
T thane enutu nelureshinuasassuuegnstiondUanviay 2
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6. 0:0ut patient wuzTHUIELRTIRIMULIMETALATUBNULIEY
vosmutewediefdymanamiintu uushlgieimnse
guanlanusyind

Uszifiuma nsdifnwneiil flhouazgnasinnudnleitnsgua
pueaiiondutinu

nsdifnwsen2 fieldedin aseuaTiinla IAN1TANMIULLINIG

3)

Ut

9190
NMsAnvIIeuisunsafnwg Uiy COVID-19 MINMEUNINFoUNTULSIIA 2 5798 WU TANUUANAN

voatayaduuAna lnglanizina 918 lsausednia Msunfunisshwdmnlsmenuia unsdlifinuisenl guieme
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Fn u1sun1sfnwdilsameruiadi (10 Tu) daud1ueinisuazeinisuans n1satiuvedlsauarAIzunINTau
Ad AR Weaweniituniivesiassin Wudu (ground glass opacity) finmgmeladuman dedldirdesae
mels fanglamedsunduanindelunssuaien (Cytokine storm) Favidlifihetta 2 s1e 18dsumssneni
ICU cohort %84 Modified Negative Pressure Inasnwiaagenaiulisa, High dose steroid squiun1ssnenag

35113030 cytokine (Hemoperfusion:wenasity) Ingltia3ns CRRT waz Hemodialysis talasunissnuiuaylali

v
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nsngualuszegIngakarsEasiul MUNIRSFINIVITN NuINsERnYITIeN 1 81n15ATU @ausae1vienie

r Y
Ao

melaoonld amglanendugniizund funmyings fuganmitsniouasdngdalafidtu aunsausuiuas
nduluagfudsauldmand dunsdifnuaed2 nud visldunstnelussezusneimsitu usiosmindu
{aeony Msasam shileTordumamasssuy ilnameunsndeurarusulsmeuadiuiufie VAP (Ventilator
Associated Pneumonia) Septic shock %ﬂiuwazqmﬁwﬁﬂwﬁﬁ%
é’qﬂguw&J’lma?inﬁwmwﬁ’]ﬁ’iymﬂumi@jLLaQ’ﬂwﬁﬂqmCOVID-19 ffianududoulunisyiinanisdieg
wleliinsufuRinisnetuna Tufesusnuieviesrufuau(Modified Negative Pressure Room) 330132 Uazgnéios
PRy Fandlulinismenansasedseddinatlumaudinie auma wargunsaitlestunisinide(PPE)
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Snwn Lﬂ%"aqﬁaqﬂﬂifﬁmm’ml,wm‘ Immawwmﬁﬁﬂmﬁmsi A19911 CRRT with Hemoperfusion (cytokine
removal) uagnstiostunnzunsndeufiorafistutufineismnausuisedsauazainnisine fudauados
fuszaunsaluazanusadedula Useidiunaunusazdndulalunisudlulagvivesielasiangluyisin CRRT
with Hemoperfusion (cytokine removal) lieg19330157 gndesmuaasgiunsneuiawazUisUaensie
NAN13ANYINUIINITIY Hemoperfusion $aufiU Continuous Renal Replacement Therapy (CRRT) 812978
ﬁuvﬂxlnwﬁwmmaaimLLazamséfmmsé’ﬂl,aufl,ur%ﬂwaml,%a COVID-19 fifinmzlanedeundu (Acute Kidney Injury:

AKl) 9namziaiolunszuaidon agdlsiniu Jadesueny lsasu uaznnsunsndouiinaddgronadnsvenis
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$nw1 Geaenadosiunuddeuas Ronco et al. (2021) fiszy3nnnslé Hemoperfusion uay CRRT lugftaeingm
ansatIsann T SNEULAYUSUURERTINIToNTInvetreiil AKI wazn1iz Cytokine Storm agnsiiudndiny
villudadeifinadernudisaveanssnumie szoznafiGuld Hemoperfusion lunsdl@nwigtheweeny 57 Ui
1§$un1ssnwidae Hemoperfusion way CRRT Wunan 4 u wuindinisyheuvedladiu sedu Creatinine (Cr)
ana191n 2.39 me/dL 1fu 1.59 me/dL wazan Glomerular Filtration Rate (GFR) Winguann 30.55 {u 47.48
dwmalihannsaveueiesasmelauasitudaldistu luvaedl fihendeony 64 3 Alsnsaunasyszmauay
1#%U Hemoperfusion way CRRT ifuan 5 Yu linuinisvinuvedlafitu winduinmeunsndeuiizuusanniu
1 Septic Shock Wag Ventilator-Associated Pneumonia (VAP) @stinlugnsidedin deaenndesiunuidoves
Cheng et al. (2020) Anuingtas COVID-19 fifln1ay AKI uazfinnizunsndoususs WU Septic Shock %38 ARDS
fuwliifaznovaussiensinufosasuaziisnsnindedingsnin

KansIdeutugds unumvesmenualunsquagitias COVID-19 fiflnnglameidsundu Tasamzludu
nsmuAunEAnde Maguamnadumela uazmsituangln Fudutiideddyfinedlendlunsiuiives
{78 1uAdev09 Villa et al. (2021) Fiifuinnsquanuuesdsmiinsouagquiianisquanisadiin nsiluy
Inwuins uwagnmslinisaduayunedaladunumddglunisananzunsndeuvesUiefideddd CRRT uay
Hemoperfusion

Sndadenilsifnadonadniveanisinude n1sdanisnneniglalalal (Cytokine Storm) uideues

o w

Sanders et al. (2021) U1 Cytokine Storm Wutladeddniviliannnglaneideunduludine CoviD-19 waz
mnlalldsunsdanisfisngan e1aulugniag Multiple Organ Failure (MOF) wagdnsiniaidedinfigetu
ns@nwtinuth Hemoperfusion ansnsateansziumssniavlugihefinevaussionissnulda udlunsdiiinng
amL%aquLLinéauﬁaa (9 VAP %138 Septic Shock) Usz@nsawves Hemoperfusion azanas

wi31n151d Hemoperfusion way CRRT axdiuselevillunstisanseiunissniauiaziuuenisvinivedle
Tugtheunene widsnsditediavatsysenns wu dunulunsinwiigs anududousesngia wagarufeanis
yransfifianudiedviy uideves Farkash et al. (2022) szyin nsld Hemoperfusion waz CRRT Tugtae
COVID-19 #flane AKI msiasanawan mueagiisusazse iesanliannsasusesldingiennieay
novaWBIaNITI NI TEAVEA M

nnsAnwiianunanasulédn msld Hemoperfusion sauifu CRRT didneniwlunistaeiiuyanizlanie
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AzunsndeuiinadonadnsvesnsinwegadvediAy neruiadunumddgylunisquadUaeddesldiu
Hemoperfusion TasifunsihszYinmzunsndou msvimsannh wasnsmuguanzindestsivsyansam
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3) fuivnng msiinsdauszyuininisliainug eadunisguadtas COVID -19 fiviuasie nsafy
anunsaiUagdu

4) sugunsal arsiinsdawdougunsaidesiu (PPE) Wiileewe AsddgyAeyrainsdesiiniuidmuns
HostuuazamuaunshinideuaziumsiinufoRifieliAnanud g fenumfevetisasieae

5) fudu 9 msiinsuiussuunsieansluiessiioe uazvieadmihilidaau Widumsgrudieniny
Uaeadeveadliusnis asiimsldmalulad winnssy lunisquadrelaglivueudlunisaienmssd n1sdemis

nsPeeniiugUag

LONAIIN1T91989

Cheng, Y., Luo, R., Wang, K., Zhang, M., Wang, Z., Dong, L.,... & Xu, G. (2020). Kidney disease is associated
with in-hospital death of patients with COVID-19. Kidney International, 97(5), 829-838.

Farkash, E. A., Wilson, A. M., & Jentzen, J. M. (2022). Ultrastructural evidence for direct renal infection with
SARS-CoV-2. Journal of the American Society of Nephrology, 31(8), 1683-1687.

Ronco, C., Reis, T., & Husain-Syed, F. (2021). Management of acute kidney injury in patients with COVID-19.
The Lancet Respiratory Medicine, 9(2), 134-146.

Sanders, J. M., Monogue, M. L., Jodlowski, T. Z., & Cutrell, J. B. (2021). Pharmacologic treatments for
coronavirus disease 2019 (COVID-19): A review. JAMA, 323(18), 1824-1836.

Villa, G., Katz, N., Ronco, C., & Bellomo, R. (2021). Extracorporeal blood purification therapy for sepsis.
Critical Care, 25(1), 197.



