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CONTINUOUS RENAL REPLACEMENT THERAPY FOR TREATMENT IN
COVID-19 PATIENTS WITH ACUTE KIDNEY INJURY: A CASE STUDY

Weerayuth Hoom-Ard’

ABSTRACT
Severe coronavirus disease 2019 (COVID-19) is characterized by systemic
hyper-inflammation, acute respiratory distress syndrome, multiple organ failure and acute
kidney injury (AKI). Patient develops severe AKI, renal replacement therapy (RRT) should
be considered. Recently, we had a critically ill COVID-19 patient who developed severe
AKI and needed continuous RRT (CRRT). In this study, we report our unique experience
with AKI in COVID-19 patients. A reported case was performed in COVID-19 patients
admitted to the Khon Kaen Hospital from April to May, 2021. Information regarding
demographics, co-morbidities, medications, clinical and laboratory data, and outcomes
was collected from the electronic medical records. Both cases showed complication in
respiratory complication and AKI. Hemodialysis and CRRT gave improvement of kidney
function test, control fluid and electrolytes and also decrease acidosis. Due to unstable
hemodynamic status in critically ill patients, CRRT should be the first choice for severe AKI
in COVID-19 patients. We suggest prevention of clinical infection and control during
administration of CRRT in the acute phase of COVID-19 patients with AKI and respiratory

infection on top.

Key words: Coronavirus disease 2019, Acute kidney injury (AKI), Continuous Renall

Replacement Therapy (CRRT)

" Medical Doctor, Professional level, Department of Internal Medicine, Khon Kaen Hospital
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Tenszandananudulaiings aldag
laqifugnanANNAUY Manidipine (20 mg)
1 Waduaz 1 a5 filaeldfuntsiilads
\essune Aslaelasa COVID-19 fauAy
ANAUTATRZY LnnEInEIRINaINIg €9
" oo L&
T lFBuensinge
N17MFIRTINNIEININTL ATyay10d
in Body temperature (BT) 37 C,
Respiratory rate (RR) 18 tpm, Pulse rate
(PR) 122 bpm, Blood pressure (BP)
130/103 mmHg, SpO, saturation 97 %,

Cardio-vascular system (CVS): heart rate
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Galindnaanides waldwy murmur,
Respiratory system (RS): 1n#

uamsIanINieNtjuanas
Blood sugar (BS) 180 mg%, Creatinine
(Cr) 143 mg%, eGFR  53.22
ml/min/1.73m? Sodium (Na) 136 mmol/L,
Potassium(K) 4.31 mmol/L, Chloride(Cl)
97 mmol/L, HCO,23.5 mmol/L, WBC
count 6800 cell/mm®, N 61 %, L 29 %,
Hematocrit (Hct) 41%, platelet count
24,000 cell/mm®, Urinalysis W 1 protein
2+, Glucose 3+, Blood 2+ tanigiseian
(CXR): T Interstitial infiltration at both
lower lung field, small patchy alveolar
infiltration at both basal lungs, no pleural
effusion

seudanninesia lulzaneniia

S Fud 16 1.8, 2564 129AN
Hulaedlld 39.2 C wialada 22 tom Asde
mﬁ'uﬂé’ﬂwuﬂ”ﬂizuumqLﬁumﬂ@
(RICU) Loz iFulien Favipiravir 9 13 a
Fudszniumn 12 1w antiuamidli 4 e
Fudseynauyn 12 38, Uay
Dexamethasone 6 HAANTN AANIIUADA
@BAAIYN 12 1. LATUAUATA (prone
position) WaTAAAINAN O, saturation Lilu
1981 5 FU

- Ui 21 e, filaafininzndas
aanTLauAT O2 saturation 88 % AAANANN

BN AIatangLesn nwieddannudn
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increase alveolar infiltration of Rt. Lung
unneflsuliiilu High flow nasal canular
(HFNC) 30 Lpm, FiO, 0.6 IauAdIunLIy
fnelivediaentindasszamuazlien
AaENdN LAY LaUndL e
annnsveLLazn g laduR LS UIAT e eT0e
mala, 1N Tocilizumab 480 mg 2Anna
waanLaann Hilaedl Hyperglycemia, BS
561 mg% WATHAAIN1INNULBlRARRS
Cr 3.61 mg%, eGFR 17.37 ml/min/1 .73m2,
fn1azimendunen avlddTnwnenys
unneflsalasannua

- Fut 24 w8, 2564 frlaaded
AL FULA AR A AN 1N NSS ating
eanauda aldldantinaausuden
Levophed (4:250) 2AN14UA2ALABAMN
A3991a2m BUN 79 mg%, Cr5.51 mg%,
eGFR 10.41 ml/min/1.73m2, K 6.57
mmol/L, HCO, 15.8 mmol/L A ¢13un 13
Waniaendasiadlnfiaw (Hemodialysis:
HD) ASaR 1, TndnASad 2 Az 3 Sul 25,
28 1.8l ANEIAL iasannaauni vital
signs unstable AYNALARARALAZ1EN
dnpusulaiinrnage adldidaunis
Weniaenlaavinnisudanaunuln
wuseiiesuardradendaeiansaiie
ﬂ%‘lﬁ1 (CRRT and Hemoperfusion, HP)

- §ui 29 1,81, 2564 TneldiAreq

Prismaflex Lazy1 CRRT
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- Suf 30 ..~ 2 W.A. 2564
TnafAn Criaunen 7.43 mg%, eGFR
7.26 mi/min/1.73m’ Lmeuiumma
fn#1f AN Cr3.19 mg%, eGFR 20.18

k2

ml/min/1.73m’ ﬁwmgalummq‘ﬁ' 1
MFI91NTURIN1TATY vital signs stable
dilaeldlsuamdunisnenidanuuuiy
Asama frlagldfunain HD Bn 3 Ass
1T 4-8 n.a. sanngtheainisutacdn
e filowdl vital signs unstable a3la 51
nsthifanaunulmedraseiieenie 2 lu
Tuil 9-14 w.a. TaeiAn Cr iauan .85

mg%, eGFR 9.69 ml/min/1 73m? WaTAau

Augan13inIdA Cr 1.25 mg%, eGFR
62.62 mi/min/1.73 m* ws tdasanndad
. 4 . 4 ) 2
AUALARAANFaLUaLaz T NN AN
pulalinaunngs 191891UN190 01T 0
WLATNEY A. baumannii FBN1BIN1TUE A

C, A
RN RIEN
v o y

-Jun 15n.A. 2564 10w
a aa ca dy
WBeT9m annni1anianifagalunssua
Ta¥is (Sepsis shock) WATNANITATIANI
v lmem s, 4 . 4
el dRnnsglaasen 1 A9n191en 1
war watangseilanaaadioasei 1 lu

SUWINFU, NaW1 CRRT A9 1WAz 2

ﬂl v a e L7 dl
ATTIIN 1 N@ﬂﬁ?ﬁ]?']@%’]\?ﬂ’ﬂdﬂ{]ﬂ[ﬂﬂ’]i‘aﬂ')ﬂi’]ﬂ‘lﬂ 1

in CRRT 1 CRRT 2

ng Alng 1¢ 2™ 3¢ 4" 1'day 2™ 3¢ 4" 5" 6"
T day day day day day day day day day
BUN 6-19 (mg%) 93 97 60 51 92 68 49 42 26 25
Cr 0.5-1.5 (mg%) 743 639 377 319 585 39 285 19 129 125
K’ 3545 (mmol/dl) 539 49 384 332 43 386 375 377 374 375
HCO,  20.5-28.5 179 21 19.8 219 162 217 223 235 246 253

(mmol/dL)
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v
o

A 1 uanenalengissilantasgilonsan 1 lwiuueniy, newin CRRT AN 1 uaz 2

(n) wINsu

N, AuR 16 1.8, 2564 wINFU
Interstitial infiltration at both lower lung
field, small patchy alveolar infiltration at
Rt. lower lobe and Lt. retrocardiac
region

2. §uil 28 1.8, 2564 on ET tube
with increase Interstitial infiltration at
both lower lung field, at Rt. lower lobe
and Lt. retro cardiac region, few pleural
effusion

A. Su7 9 W.A. 2564 on ET tube
with increase Interstitial infiltration at
both lung field, pulmonary congestion
and few pleural effusion

@t 2 filhavdivingeng 611
naw A 2euuniu § 14 e Hiauuz 10
Furiew wlsanenuna lsnunfinaaning
Tulduendfdouzuuumiuusieinslan
T AdlUsneAilsaneunagfanss
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(1) QNN CRRT A5a 1

(P) AAUN CRRT ASIN 2

dandniay 1He11UTaus Ceftriaxone 2
gm AANVABALABAATLATNLINIIZNTBS
2anTAutA1 O, saturation 88-90% Hilae
Uaslaviedaamelauazuaulsaneiung
Tsatszanfafluiuanaiuilszinni 2
Awsulafinguuarladendesasusd 4
A1 Cr 3.4 mg% eGFR 16 ml/min/1.73m’
N1 Glipizide (5) Wl , ASA(81) 1
WALAT Manidipine(20) 1 1{ATUAY 1 ks
, Hydralazine 25) 2 L8 & 4 12 @ 1,
Simvastatn@0) 1 LN AN A U U DU LA ¥
Sodamint 1 WiATuaz 1 A% HAMIIA RT-
PCR #utuiilugilaafinlada coviD -19
N3.NTTUIY APARRIRFIFINNINE ST
IRNWENLNATRULAY

MAaRTINTNMIEMINTL AT UTN:
BT 38.8 C , RR 35 tpm, PR 88 bpm, BP
140/77 mmHg, O, saturation 64 % (mask
with bag O, flow 10 L/min) CVS: Un# 14

WU murmur, RS: WU fine crepitation Tu
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apaesd1euarl wheezing, Abdomen:
obese, not tender, Extremities: edema
1+ nsfadeide i r;iﬂwﬁm%@‘ﬂm%m—
19 farnsdensnaudiflszunuiela
ANLUAD (severe pneumonia with acute
respiratory failure) @:Nmf;@?zﬁuiﬁm@lu
\@am 164 mg% wanaiseflanny bilateral
interstitial and alveolar infiltration

o o

cuannnineea lulane g

- Suf 14 w.A. 2564 N33
dilaeldfuan Favipiravir (200) 4 1Ay
12 4., Dexamethasone 5 mg AANIY
UABARBAATYN 6 TH. LareNUTous
gilaelasuldsunislaviediennalauas
W an'lm v 1 Hemodialysis and
Hemoperfusion (HP) with HA330 ﬁ%‘i‘ﬁl 1,
2 UAY 3 199Ul 14-16 W.A. 3FULAANA
BS 357 mg% AN Aulanga 230/100
mmHg, ¥2la i u Atrial fibrillation rate
130-150 bpm, IW8UgAUILIL regulation
FIAAAINNALLLILAA Nicardipine Lazen
Amiodarone 150 mg AANNUAAALAAAAN

- Uit 16 W.p. 2564 ftlagia1nng

liasRuaziniag septic shock with AF

with ventricular rate 150 tpm Jmanueu
p1l%ea Levophed Wag Cordarone 600
= o U
mg NNUARALABAAIAABA 24 TN. lANNT
.. L4 T -
Unfanaunulniuusediesnsan 1 nal
A1 Criauwan 4.16 mg%, eGFR 10.88
ml/min/1.73 m? ©&an1s5nI AT Cr 1.75
mg%, eGFR 30.99 mli/min/1.73 m* &4
v dl L2l Vo o
dayalunisien 2 Jilaaldfunisin
CRRT - 1995U7N 16-18 W.A. 2564 LAY
1 = o v
AaUAuadAaNAnadIaInnanlaLazang
WABARIEIFINTIAINLAMATL 5 ATI AVNAL
Tasinmau Walawiuag lunsilnsuazls
711 HD AnanAsaludui 19, 21 way 24
W.A. AN Cr WAZAINITUNNUAARS AaN s
711 CRRT A599 2 1udui 25-26 w.a. Ine
A1 Criaunan 5.13 mg% eGFR 8.44
mi/min/1.73m? wazudanantmiien Cr 3.27
mg% eGFR 14.55 ml/min/1.73m’
-Fun 26 w.m. 2564 {1l o
al aa o dl dl v o
Weaanamnlendniauningadeaiy
wwrastqeune’la (Ventilator associated
pneumonia, VAP) LAZHNANTTATIANS

v mem <
wealiRn1 st sen 2
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ﬂl v a o v dl
FAIFTINN 2 N@msmmmwmﬂgumma‘@.ﬂfmmm 2

FUANNS Ang 1 2
ERE) 1% day 2" day 3%day 1stday 2" day
BUN 6-19 mg/dL 87 39 32 110 73
Cr 0.5-1.5 mg/dL 4.16 2.15 1.75 513 3.27
K" 3.5-4.5 mmol/dL 4.55 3.36 3.63 5.09 4.04
HCO, 20.5-28.5 mmol/dL 15.2 22.8 20.5 20.5 18.3

£
o

MW 2 uansnarandetilantadthasei 2 luduusniu, neuuasndsannyin CRRT ASIA 1

(1) AaUYI1 CRRT ASIA 1

£
g

(M) ¥A9NN CRRT AT 1

v
o

R AP SUPINE
AP SUPINE R o PORTABLE
s T . At
v.:‘ -

PORTABLE

. AUl 13 W.A. 2564 usn U
wnaLsdlanny few bilateral interstitial
and alveolar infiltration

9. §uft 14 WA 2564 (MaUN
CRRT 2 71) tanaisefiamnwy increase
alveolar

bilateral interstitial and

infiltration ~ with  perihilar ~ pulmonary
congestion

A, SuR 17 WA, (M@an" CRRT
Fud 2)tangLsef e mwy decrease
alveolar

bilateral interstitial and

infiltration, decrease of congestion
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A15199 3 wansnafeumeauithefndaloia COVID-19 Nldfunistidanaunulaseiiies

iayantlos filasisnedi 1 filaasnedi 2
nIiAn filenanelneeng 5o 1 fileemcgelneang 61 1
Fufidnsunns 16 L8 2564 12 WOBNAN 2564
el
2INTANATY 14'la 1Rumaun 4 Fu 14 lafanvz 10 Funazainisansniay
Tapiszansia ANALIATINgS ANALIATAgS, WIna, TnlnEesaszas
74
nM9MI9RF9NNE | BT 37C, RR 20 tpm, PR 122 bpm, | BT 38.8C, RR 35 tpm, PR 88 bpm, BP
wanfu BP 130/103 mmHg, 140/77mmHg, O, saturation 64 %
O, saturation 97 %, RS: fine crepitation both lung, occasional
RS: Unia wheezing
NANITRATIAN Cr 1.43 mg/dL, eGFR 58.5 Cr 3.4 mg/dL, eGFR 16 ml/min/1 .73m2,
vesdfjiAnng ml/min/1.73m?, CXR: WL few CXR: WU bilateral interstitial and alveolar
LazienaLseian bilateral interstitial infiltration and infiltration, pulmonary congestion
U patchy alveolar infiltration at BBL
nMsalage Fndoloia COVID-19 Guflanns | Aadelaia COVID-19 fauflandniay
e tangniay $INALANALGS a;ul,mﬁﬁﬁzuummm%ﬁumm
135NN 5% O, support 1d1 HENC flow 19fen Favipiravir(200), Dexamethasone
30 Lpm, Fi0, 0.6 sfueuaduny | uazldsunisldviedasmelauas ey
T e Favipiravir(200) Wz | vidu Aprendaiiie
711a81N Dexamethasone 1ieN
Tocilizumab
Suunialg 2 A1 10 5 2PA5 59U
CRRT
N1zUNINT B ARDS, Septic shock, AKI ARDS, VAP, Septic shock, AKI
nanTlAsuNIT NALALATIAAAAINAINITNINIU HALALATIARARINAINTN9 LA
tianeunuls | 10¢lm (Cr, eGFR) Aty (Cr, eGFR) A
wuReiies Control volume Control volume

Control acidosis

Control acidosis
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(Discussion and Conclusion)
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2 (Adeyalunnsen 1 wag 2) inli
WANTARLUANANNALADA LAZAANIT
v e o LA
fastntanaunulnesemeiiaadunng
Aenlpwuuasamsals feiianmdnnig
tndanawnuladasiaiazlnonaasng
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infection isolation room
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- intractable volume overload

- intractable hyperkalemia

- intractable acidosis

- uremia WaLAANNAL uremic encephalopathy
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