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35000 ANINT Wew.*
USA 2190DUAST IN.N.*F
55w loaSeylaa w.u.*+*
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azlanailaunau (acute kidney injury: AKT) Hlunmzunsndeunnulavas
MEVaENAaTla tanntadades 3 szae loun seacnau/Inn szacrnn was
FLLUAINING SHANTENUAB LANINIATILAzNNBaN M lvmsinuzelaanas
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aavinnezanuilunsquaithansaunuihszNdadedessaznasinee laun
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(hypotension) M3AALH alunszuadon (sepsis) tEh3eNENN NGB L (nephrotoxic agent)
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Nursing Care for the Patients with Acute Kidney Injury after Cardiac

Surgery in the Intensive Care Unit

Jirakit Duangjuk, RN, MNS, *
Narisa Ajonsre, RN, MSc, **

KKK

Teerapong Tocharoenchok, M.

Abstract:

Acute renal failure (or acute kidney injury) is a common post-cardiac-surgery
complication. Preoperative, perioperative, and post-operative risk factors may result
in a sudden decline in the renal function, loss of ability to regulate liquids and electrolytes,
sudden change in the pH balance, and acute failure of the kidney. Despite the inevitability
of preoperative and perioperative risk factors, most postoperative risk factors can be
managed to prevent or minimise the severity of post-cardiac-surgery acute kidney injury.

The main objective of this article is to present a review of literature pertaining to
the pathology of post-cardiac-surgery acute kidney injury, diagnostic criteria, as well
as treatment and caregiving for the patients. Intensive care unit nurses, who play an
essential part in performing risk assessment in both the preoperative and perioperative
stages, are required to possess the necessary skills and knowledge in caring for and
monitoring the patients, to detect any postoperative risk factors, namely, low cardiac
output, hypotension, sepsis, nephrotoxic agents. These nurses are also expected to provide
proper care for the patients who need renal replacement therapy, which alleviates
symptomatic severity, shortens the period of hospitalisation, and minimise the mortality
rate. This is an important process to help the patients recover from acute kidney injury,

thereby preventing it from becoming chronic.
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melaneieunay (acute kidney injury:
AKD) wingde amziimsiauzaslaanaaghs
WHeuwau goy Lﬁﬂmmmmsdlumsmuqumsﬁn
indeud  uashliiiamanasunlaswnsanga
NIAGN" MNMINUMNTIUNTINNUT BUANI0
MsiianmezlaneiRsunsumenasiiannila
wulddedoray 28-83.8%° Mdadwualigthed
sommadeiiogiiuiedonss 13.9° Fgihe
washdamlaninmzlanedsunduszdu 1-3
wfidanmadedioannnhifiheilliioelans
FPEUNSUTINNEY 3.3, 5.8 Uaz 7.9 LIANMAU°
dera igihediszasnasnmailulsaneua
g Snmdaiinainmwea® Tagwuth
fihefiinnslomadaundumendsindaiila
zdienSnwmennasuuiisdwdy 2 whaea
ftheavashdalaiilifinnslonadaundu
et uonnigiheifinnglanedaundu
duguuss Henuidudadldiumsinmndaeis
hieanaunulawvudaiiies (continuous renal
replacement therapy: CRRT) melu 24 Fla
waalgsumsdiiass AKI iaemnaansaansas
edinlu 28 7 1dd1 0.36 whuasgtheilaldsu
MI3NEIMEID CRRT UaENanILazIMIMISNENN
Tulsswemnald® wassnngftheitfinnslamedauwdy
aarnaaw lalilasumssnenaeneiugei eadina
Titthefameloneidedilusszgarnaluainag
(end-stage renal disease: ESRD) lanesaeaz 0.9%°

NnmMsnumMssanssanuh tadede
gammzlanadaunaunasrhanimla a1autemy
Fnmidalady 3 szas fo srazdaumdawiu

3,8,11,12

= < a = A
NagNn L“lJ‘IJL‘WﬂﬁiUU\‘I uT‘smammmm

P

Tswﬂamqmﬁy'u L%IE]’%J\‘I‘Q”S’H A left ventricular ejection
fraction (LVEF) Wagn3iagas 35 iameianain
wla (cardiogenic shock) 174 @ﬂaamsmﬁlﬁ%’u
m'ﬂa'm%}quqmsﬁwmwmﬁ‘ﬂa (intra-aortic
balloon pump: IABP)" szazanaa iy Amsly
w3astaauazinlaiiow (heart-lung machine)
fszeLIa aortic cross—clamp WU 590 IS
anusuladiad (hypotension) HU31NasLaand
sannnladeiieh (low cardiac output) lu
yuzde donstadesulnaflussezdausihde
wazszezrgafutasadseiivanidolale
wansnamnluszeznaahdaguiuilhseiisninsa
msle wu AnlSinasidandieannninlade
Wi (low cardiac output) #amzamusuladine
(hypo-perfusion) Henueismslaennszaumsinny
Paamla (inotropic support and/or Vasopressors)s’1 bz
fimsandalunszuaidan (sepsis) AM5LdaLE0
annuasshaangaalasumsiaaudly (post-operative
bleeding requiring re—exploration) Wuaus
wenwalunagiheingadnudasionug
anuhladieiummzlenadsundunsahde
la medsiiunumadaludssdiuamedacaud
FEELABUENAN TEELHIN0 HADAIUNTNNYLANNG
TumsguagthawdoanuihssTailadeidaszas
naaea lown Az low cardiac output N1
anusulaiia msdedelunszusdan thsesa
niwaciala Timaguadulznms amalims
quagthaiifinnslonedsundusuusedlasy
msthianaunule Lﬁaamﬂawu';uLLiqwaqnwas
Tonadsuwduligiheiiumennanzlons
Gaundy waztlostunmzlonadestlusinan
unanuiliingussasdiiatiiauaiisafu
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NENSA35INENIIME LANRIUNIUNDING A
wala thawinsIfiane MSSNHILELNTNENIUI
Jiheiinnzlansdsundundssidaiala
Lﬁ'aiﬁ;jﬂmﬁumﬂmﬂmaﬂmmLﬁﬂuwﬁu ez
iatlasiulalifihediamsloneadsundu
danmzlonsEeluanen Whwnmedmsu
wenwualunagithednge i luldlumsquarihs
TtUszansaw

wensasInevasanzlanadaunay
BAIENAANI LA (Pathophysiology of acute kidney
injury after cardiac surgery)

Liipenwensa3singrvasnzlans
daunsunasmsehaamla feaaflulszdud
Fuaunasiafluivhlasulainsudiu wazanaay
engaaiutlasaea q ivaanans wazwaneany
Tugthaudasau Fanasunsoesingnalnmaia
AKI @il

1. m’;mﬁaﬂl,?;ﬂﬂmaﬂm (renal hypoperfusion)
SuhadneazaInmMshausaueiaslanuas
wmladiaalumstemsenan lealimsdaudanain
sumegtharhdinisnlaauazilaiisuiie
wanildsuudauazdudaauasndugnmerihe
Iu;j‘ﬂLLUU low-flow, low-pressure, non-pulsatile

11,13

perfusion'™* uaziimsangamgfidaaiidenauld
desramegthauiiaanmunuadty delviianns
aounR9meash (hypothermia) Maluszvauas
naamaehea® dawaliidanluidedlaana
sarldindaslaauasinladisuianua
fiheazdasdudaduiuinduansineuan
vaaaldan vhlvtiamsnszaunszLIUMIBnNEY
wazUfisenmsuindrvesden Jsduiludasle
Suen heparin Feiluendrunmsuiedinacdan

(anticoagulant) d4a lvitdansanheluserneEnee

waznanaamla unuMenaImsthaasle
fafinnzdensanhennnalndudn wu mstie
A2 hemodilution® M3tFenihilzeandaidan
Femntianzideasanan dawalviienns
hypovolemia @'ﬂaﬂﬁmazmmé’ﬂaﬁmﬁ'wLﬁﬂmaz
low cardiac output #rafidealUiaelaana
wannniimsldiadaslaauazilaifion
dera itianmedindeauniuanlunszualaiio
(intravascular hemolysis) ath free hemoglobin
%ﬁﬁwaﬁwmﬂLﬁ';aqﬁmmlmiﬂﬂmq (renal epithelium)
wismstialua3naanlad (nitric oxide) lunasaidan
dwalidanluidsloanas’

2. NITUIUMIDNLFULDZANILLAILADDN
By (inflammation and oxidative stress) NIEUIUNT
ihdadawalinifadEounaduhusumsldieiacan
wazyh laendialitianssunumsenidy (multiple
inflammatory pathway)'"*® ﬂ’l’JzélﬂLﬂUﬁ'l’J’i"Nﬂ’lEl
(systemic inflammatory response syndrome ) It
{iansedumsa cytokine waashdiavlataduiug
AUMSLAA AKI

mslaietanlanuasilafiasinnmeason
BNBLATY (oxidative stress) danaliitiiaiinlasu
WARUNNMSUANYBIRAEDANA catalytic ion
¥N@18 renal tubular epithelial cells Toanse'

3. hshiinanale (nephrotoxic agent) loun
naNeNUfFane (antibiotic) VNG enlungw ACEIL,
ARBs Wazgnun10ngu NSAIDs adwa L1 renal efferent
arteriolar vasodilation (#0112 AKI Neurohormonal
factors NIzAUTLULTNWINGN nszdulUdiszuy
siiuuesilamudu (Renin-Angiotensin-Aldosterone
system: RAAS) waz N ANTaTU (vasopressin)
dualvaandannacl (vasoconstriction) tHBA
Tuaaslalaanas' (Famwiil)
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o & a4 Neurohormonal 2 oA o
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L actors i laieu(CPB)

ow flow,
Non-pulsatile perfusion, + A A Y
NIEOUITVUTNIIINGN/ M35enLEY (Inflammation Hemodilution, FINEDAUANUAN
RASS& Vasopressin oxidative stress) Hypothermai, (Hemolysis)

- Bleeding [7

419 Free hemoglobin

nsx@i’u Inflammatory mediators

and complement

v

»| vieeaERaAvAMm
»| (Vasoconstriction)

v

wWanluideslnana
(reduced renal perfusion)

Y

Nephotoxic agent Tone@eaumau

NN 1 LFINENSEMWABIM NN laNRUNIUNIIHAR

A A

6,11,13

NaEINHIHARENIZleNgRaUNEY (NN UYBDIAITTNATWANHUNINAIINIDLNINY

o L 0.3 mesdl merly 48 Hlus (TagwSeudiaudu
Acute Dialysis Quality Initiative (ADQI) me (

1o . an o Musnietherhsumssnmnlulsanenuna) loed

group latduatnainasgulumsidanani: e A

waUsunalaanizgudennuuas RIFLE criteria
a'wqmiu'ﬂ W.f. 2555 Kidney Disease

Improving Global Outcomes (KDIGO) Tashaen

lonadaunay ToauanmuaNuFuLst 3 szau
@@ risk (R), injury (I) ua¢ failure (F) s2unaly

szgzangInsgydensinnuzeslalums

, . o v RIFLE criteria L&z AKIN criteria 2N@8nU tiade
UUaNDaNaawsvaalse Lawn loss (L) wae end 1 1 ,
. . o . umANdanalonaReunay (aeensen 2)
stage kidney disease (E) t58n77 RIFLE criteria ( )

, 3 . . 8013 KDIGO Criteria §35audmnza1£a
aoan lutl w./. 2550 Acute Kidney Injury Network riteria

ve d oy TumsUsziiunnzlona@aundy  wazaxnse
(AKIN) laoauuas RIFLE criteria tWNal¥ims

e a waw. X . ngsaaelulsanenunalaann RIFLE w3
Jasaamelanaasunaulvnedu TaaSani

= I Aa v ] '
- PN T . .. . AKIN criteria "i]\‘lL‘L]LWl‘L!EINblﬁﬂuaEI'NLLW‘i‘Via'IEl
AKIN criteria #NtUa8Us28e risk, injury, failure .
P . ” Tutlaqiu®
(U stage 1, 2, wae 3 MUMOULDY wazlotaus :
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M5 2 ammNansaMzlanaeunsulesld KDIGO criteria'®

Stage Serum Cr criteria

Urine output criteria

1 1.5-1.9 times baseline or = 0.3 mg/dl (=26.5 mmol/1)

2  2.0-2.9 times baseline

< 0.5 ml/kg/hour for 6-12 hours
< 0.5 ml/kg/hour for = 12 hours

3 3.0times baseline or, Increase in serum creatinine to =4.0 mg/ < 0.3 ml/kg/hour for = 24 hours

dl (=353.6 mmol/1) or, Initiation of renal replacement ther- or anuria for > 12 hours

apy or, In patients <18 years, decrease in eGFR to <35 ml/min

per 1.73 m®

-7 Y dld

mssnmuazm'swmmaQﬂw‘numaﬂmw
= % % " % - Y _
Waunaunasiannlalunaihaingn

M35 INE AN SRS UNTUNSINIAD
mladlumssnuuulszaulszans tiatlaenu
lilvladamhnmsinunnu Tagsjniuaime
d‘ YV Yy o Vv
nansounlala Jaenuuazun lunnzunsngau
\J LAl &’ = Ql
ina 9 Talezesgthetumemnnamslonadaunay

dl Vi % dg’ v =

wazwivatlasnunanzlonasasilusnee laad
NANMIPUIINHILBEMINEIUID TNTNNITAULN
muszaznmmIgualuvagiheinga laasil

1. NIHIAA 6 TILNIUID

Hihavawhaarlaluszas 6 2luausn
DNANNNITUNINTDUNBINTHIAANAITLASUNS
9239089 1NABA WUMSIAAANE low cardiac
output MNNISLFULADANINUAIKIAANI LA
(active bleeding) w%amazlaiauqawmmiﬁw
Tuswme danalvlSunandaaluidaausnale
Wagasih ihaiianmizlana@aunaunas
thaanla® lagunwngdaziansanvigihalasuidan
FuUUsLNUYDILEDN WIDFISUINAULNUA L
crystalloid %38 colliod 124 albumin (Fueu’

mswenuagihe

- 388zTURUIENAUINY BRI AT UN

wenwaluvagUredngaiunuimdragluns

ﬂizLﬁul}j’ﬂ’Jﬂ (patient assessment) laagdnuszia
gihannidaduwnd ©° laun arg e Useia
Tsnsaugthe (lsawnvmnu Tsadanganu@as)
LVEF nautan sxunudszifuncinne wu
szaznmMsneaUaauaziila (cardiopulmonary
bypass time) 282N INHUNIDALEDAUAY
18BB3M (aortic cross—clamp) HLNVEATTUY
Tnadsudaanineme (circulatory arrest time) W&
mzamsgthedu 9 ldud nzanudulafindh
(hypotension) MIzUsuasidandannniila
GauTion (low cardiac output state) Wueu
iatssdiuilhdudsndasiu manuhiihed
hidasdonalifihodio AKI nenuuwndiui

- quadaduanadwgUlann 30 wii lu
6 I lINUINTATNAA M’%aauﬂszﬁ"qgﬂmﬁﬁmmmﬁw
aafl wé’amﬂﬁy'ui'ﬂﬁtyﬁywmﬁwnﬂ 1 #2130 wiaama
Ussiiuildsiidemaligthediame Ak Tasmsh
invasive monitoring Lﬁ'aaﬂm’mﬁ’] hemodynamic
M loun  AMANNAUNERAERAMEIUNE
(central venous pressure: CVP) MANNAUL DAL
wan (MAP) USinasidandsaananimladeni
(cardiac output) MNETeiANzEanRRNNIN
NaENAA (active bleeding) ABNIFEULFLADR

11NNI1 200 mL/hr MzaNNaUladiag (MAP
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Waan 60 mmHg) W39UAME low cardiac output
Tinsnuunndfguasunsuiiud

- mﬂ;j'ﬂ'atlﬁm'sz low cardiac output 911
AMENAIN 38T hypovolemia gualwiihe
le5uansthseam crystalloid w3 colloid 12t
albumin ¥WNAMILEDABANNNN (active bleeding)
msqualiladsuidan shulsznauzaadaanauny*'?
iasnnlien MAP agluth 65-70 mmHg™
wosiianiy 80-85 mmHg Tunsdigtheiilsasau
anudulafingedoudaiiatinlinaudon
‘ﬁlml,g‘il\ﬂ(ﬂ (renal blood flow) 8A5EELIMNMALEDN
(reduce ischemic time) wazilaanumsnwanin
Qi’i 8¢ intra renal failure '>'"

- MgheiinnzdansanNUaNEIAG
m'sahLﬁamﬁa@@hmmﬁﬂﬂﬂawmmm%qﬁa
PDaEpe Milnnziaundmslasumsudlyat
e vidaqualsigitheldSuenudqniues Heparin
figtheldSunaissndaia protamine MUUKLS
e(11)

- QUASNHIANUNYTIINNIBAIBNITIH
ANNBUEY (keep warm) tilal¥anmgiisame
aefluz e 36-37 aseniaded tilaiiumszens
draasvaaaidaaliindaaliidamanaidan
dulneliaiu nudaaiadsinliiienns
LAABBNIINNAINIAATINAIZMIUTIEIVEN
WwaniaUna

- QUARAMNKANINTINNMYBIUJTAMS
loun eranuanysaliiadan AIMsudaem
2ONLER0 AUAFLULERALAY GAMNAY serum
creatinine WazLNABWS (electrolytes) Lﬁaﬁﬂﬁﬁq
AMEUNINTDUANIENTA-ALALANNT LT
launfuaesneme

- wingthediludaslasuenlungs ACEL
ARBs’ g6 0ngu NSAIDs'™® uaznguen e
‘IJ'NﬂEi?J (2% aminoglycosides, amphotericin L8z
vancomycin MU RUNNENTIVDIAT serum
creatinine (uszez iaRansanUSurnazeen
aulszansmwmsiaueecle wiswasudly
N HABUNAUNY

2. NAUNAN 24 FIHIUIN

fthaanafanmsanudulafiomldluig
24 Flamusnnasshdamla Feunngasiansan
Teniinenudulafioiarianududandade
Tiiierana ém%upjﬂmﬁﬁnmﬁuﬁu (fluid overload)
w00 wnndazinsanlvendudaaie
tilazheannmztidiu ™ wazghedlaeiulaly
tubular epithelium fiaaaanlugacu iale vl
M3geanBlau (oxygen consumption) U5LI8M renal
medulla 8089 wazteinUSnadanlliEed
Talwnniu' sanfumaniasemsldeniifinamles
mamnuraslaudas udelsediuamelagunms
fminzansnaas

mMswenuagihe

- quaiaduapadwgihenn 1 Flug
mnwuhiitheiimanuduidauauaiainh
65 mmHg MenuuWnETLT wiaangualigihe
lasuennszduanuauladio wazUsuensseu
annauladialvEhamuunumssne

- UsziliueINsuazaINMSLEMANNNITH
Uganzaaniay (oliguria) LU m'szmsﬁuﬁﬁlu
THME (fluid overload) m‘sz‘U'JﬁJﬂﬂ‘l;iN (pitting edema)
azuandulae (peripheral edema) 80INS
il (tachycardia) welaga vauwmilas
@ CVP gaii uasthwiingithaciagum !
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- GAENA serum creatinine TINAUAWLNE
Tudoauas athaipsiuasuilinda uazdsudiu
Unadlaamenninlus mntiinaiaansios
A3 0.5 ml/hr. lisenuuwng"

- quatnhuiindigthe Gemuuinm
ihithuazaannndithe sudshdahamud
dimsdnmn’’

- hssTasiigihaldfunaadaila
fifluadala (nephrotoxic agent)'™'® ¥IAWUN
Hihelasuenasnan msudsliuwndnauiui

- qQuaAansaduazUsziiunslngnms
meflu 24-48 11l gtheiiiinn: AKI et
FasldSundsnuiliisswadonnudasnsuas
TNMENUIU 25-35 keal/Ideal body weight/day
Farjthamslasulusiiu 0.8-1.0 g/ Ideal body
weight/day waraslasulsmnalusiu 1.5-2.5g/
Ideal body weight/day dwiugiheildiuinm
med CRRT wiadnme hypercatabolic state
wiaunsdamueszauhmaludanliaglunasi
150-180 mg/dl * ilasnngihediiinng AKI
washdasinfiamemstodugdu mowuhgihe
fehazduthonalaiaglunost Henuuwng

3. waaEnee 72 laausn

pauzithSumssnn luvegtheinganasnae
72 Hilaausn ;jﬂ'sslﬁmazlﬁmﬁﬂéa Famsainie
wishdaladudnamad dyddassali
Hihefinnnz AKI nsdiihenasnaaialad
midadalunszuaidan (sepsis) INAE LWWNE
azfimsanldeniiesnnamzanuduladioi v

1,16

norepinephrine wazly dopamine'® @aLiiadan
Tuszazrhanluzinad (2 pg/kg/min) tiailaenu

amzlona@aunau® wianmainasanlvienzngs

mevaslinmssnmgitheudimun gihe
finnzlonaidsunauguusy (AKI stage 2-3)
unngdlsalaazinsanlvihelasumssnwene
smsthtanaunula’ ™ laun mswanlalas
Wm"?"aﬂmﬁawﬁﬂ intermittent hemodialysis
(IHD), N9 sustained low efficiency dialysis
(SLED), M3salamagastiad (acute peritoneal
dialysis) tt@zN159 continuous renal replacement
therapies (CRRT) s?;qwuiﬂuﬂ%gﬁ’uﬁmﬂﬁﬁ CRRT
snniigalunsdifihefinainnesssuulvadeudon
Tiaaf (hemodynamic instability)""'®

mMswenuagihe

- quaiaduanadwgthenn 1 #lug
wipumadamananameiaslfiams
mennanysaliadan mnwugihedild @
WinLEaNIN (white blood cell) Lﬁ'ugq A998
wnndiilafiuaune @oa uaztdanrdinsia’®

- qualWiiheldsusfwaudds
mainm wibnmandadeidussuligiheio
fadaiiagy Taglimswennaatheiinasyy
Suiladauuaswaslimanennannass

- @JLLaolﬁll}é’ﬂ’JElvlﬁl’%l‘UEﬂ norepinephrine’*®
%38 dopamine'® tasnmeanuauladio (MAP
> 65 mmHg) MULHUAITINE

- famuamezidaallunse (metabolic
acidosis)'>'"222 Taafamudseliuaudaly
L32aWe (artery blood gas: ABG) @pH < 7.35
AAMNA SpO2 level L8 oxygen saturation QLte
Tigtheldsusantauiiiisawa uasmenuunng
viuil wnwuhtheame@aadiunsann (metabolic
acidosis pH < 7.1) &9 fhdavdaaslasumstnta
naunula!®"?
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- Aamuuazsiihsziannzliangaduas
AL luT9Me (electrolyte management)' ™"
Togdamuseaulnpan (Na*), Wuaadean (K)
famuuazthszlsmasrmhivesila dlewn
msﬁtﬁamﬁ@iﬂwma@au@ (K> 4.5) 219a9ia
TAaeanuiiaUndussnauluihila (EKG) wu
ﬂéulﬂﬂ’lﬁ’ﬂ%ﬁ T wave gN %38 ST segment depression
%58 PR interval 817 (PR interval > 0.2 seconds)
waze21 [Ugnstiia ventricular fibrillation waz
ﬁ'ﬁwqmﬁu (cardiac arrest) Tg@s 1

- qualimawenwanaumstnia CRRT*
wenwaw3snaNIwsangihamusmea lagns
Usziludyanadn (W38NKaa) serum creatinine
MaNNaNYIllaEen waznMIudNimIzeuEan
meean lasunelvigthauazandnlainguszasd
mssnn wisamadalemaliinen uazdadula
winnahewmasunndiilawisududnle waz
w3gagUnsaldmsumsh CRRT uazqualvigihe
la5umsSnuaeis CRRT

- qualdnisweruiagUlsausine
wenwaiimhilssdvemaasunlaswash
CRRT logdanauastiufinssauanuiand tuiin
doyanadinnn 15 wndi lu 1 Fluausn wasni
Ussiliudayanadnmn 1 #Tae ez CRRT
ftheanafimmzamnuduladiadld manuhans
thagthefemudulafion esssiumsly
hmaunuuazmsasansheanndame® Usu
mode 28IM53NENUFINUMIGIN (net ultrafiltration:

]
=

UF) anuddamssnin®®ilasnnmnaaniluy
sumamnniuliasiligiheaglunnznab
GFaaludadlatasas viamsaandasiuliuas
inligtheaglunmsiniu Feasdedaasuly

v

milamadsunauudas uniiamugaumgize
$19me Taamstiufingamgiinn 4 T Tasdnwn
gamnismesdludn 36-37 asmnwaldes™
foauuansIan el fidns laun serum
creatinine Biannsladl waaudan wWaawe unniiGow
iegardunsmalusume Gamussduinea
Tudoann 8-12 Fla westiufinuFunanid-
aannn 4 #l ilathszTanmssinanh liauga
AEANNADIMFVBNTNMY

- qualimanennatihewsainta e
mstludwaslanduaninwihilddwemnadinihii
wisngUnaniuazAudan TuiinUinameini
ﬁqaaﬂLtasﬁmmgm%wwé’qﬁyuq@miﬂﬂﬁm ERLY
ﬁy'qaﬂmumamimwmqﬁmﬂﬁﬂ'ﬁmsmq 7%

GRNL

9
= % < v d'
Mezlana@aunaudunizunsndaui
L2 v 1] L % 1 Y Y L
wuldvssmenawnaala dwmaligihanas
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TSAWENUNBENIUNU LASLANASNEIWEN NS NFENU
1 LAl o LAl IS'N = %
aarthauszasauai fiheniiamzlanedaunay
‘Vié’qchéfmﬁ’ﬂﬁqﬁmwuﬁnﬂuﬁaﬂﬁ%’ums@LLa%'nm
1 < LAl a 4 4 Y
aeemI03 nenwa luvartheingathiaualnade
Hihedeiununndraglunmsquaithe aends
msenlatanensassinenvasnmelonaaunay
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yaenaaNtaanule tamnNRe ML
manenwaEtheninng AKI vasaanla log
v Y W = o
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YV U 1] L L Y QI % d'
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wawhda Hufulimsguagtheildumssnm
dreRsmsthianaunuladeds CRRT Feaail
MsunIngausInes wenualuvarthednge
funumda lumshedsadivuazianmsmsi
Msth ndeusnauny mizliangaduaensneg
USuiinamsdnhmumdmainm i
guamshauzasaissdslanaunilildnu
Idaensilssand Fmnnitheldsumsgualndda
Tunagtheingaiiminsay i ligtheume
nnamzlenadsuway uwazllasiulilvriheia
amzlomeiEasiluainanle

References

1. Srisawat N, Tungsanga K. Acute kidney injury.
Journal of The Department of Medical Services.
2017;42(6):64-8. (in Thai)

2. SilvaTF, Cruz Silva KR, Nepomuceno CM, Corréa
CSM, Godoy JPM, dos Santos ATL, et al. Incidence
of acute kidney injury post cardiac surgery: a com—
parison of the AKIN and KDIGO criteria. Braz J
Anesthesiol. 2021. doi: https://doi.org/10.1016/j.
bjane.2021.02.016

3. Leballo G, Moutlana HJ, Muteba MK, Chakane PM.
Factors associated with acute kidney injury and
mortality during cardiac surgery. Cardiovasc J Afr.

2020;31(4):205-12.

10.

11.

12.

Alshaikh HN, Katz NM, Gani F, Nagarajan N, Can-
ner JK, Kacker S, et al. Financial impact of acute
kidney injury after cardiac operations in the United
States. Ann Thorac Surg. 2018;105(2):469-75.
Petdja L, Vaara S, Liuhanen S, Suojaranta-Ylinen
R, Mildh L, Nisula S, et al. Acute kidney injury after
cardiac surgery by complete KDIGO criteria predicts
increased mortality. J Cardiothorac Vasc Anesth.
2017;31(3):827-36.

Chew STH, Hwang NC. Acute kidney injury after cardiac
surgery: A narrative review of the literature. J
Cardiothorac Vasc Anesth. 2019;33(4):1122-38.
Vives M, Hernandez A, Parramon F, Estanyol N,
Pardina B, Muifioz A, et al. Acute kidney injury
after cardiac surgery: prevalence, impact and
management challenges. IntJ Nephrol Renovasc Dis.
2019;12:153-66.

Hoste EA, Kellum JA, Selby NM, Zarbock A, Palevsky
PM, Bagshaw SM, et al. Global epidemiology and
outcomes of acute kidney injury. Nat Rev Nephrol.
2018;14(10):607-25.

Zou H, Hong Q, Gaosi X. Early versus late initiation
of renal replacement therapy impacts mortality in
patients with acute kidney injury post cardiac surgery:
a meta-analysis. Crit Care. 2017;21(1):1-10.
Chew STH, Ng RRG, Liu W, Chow KY, Ti LK.
Acute kidney injury increases the risk of end-stage
renal disease after cardiac surgery in an Asian
population: a prospective cohort study. BMC Nephrol.
2017;18(1):1-8.

Wang Y, Bellomo R. Cardiac surgery-associated acute
kidney injury: risk factors, pathophysiology and
treatment. Nat Rev Nephrol. 2017;13(11):697-711.
Ramos KA, Dias CB. Acute kidney injury after
cardiac surgery in patients without chronic kidney

disease. Braz J Cardiovasc Surg 2018;33(5):454-61

28 NFAFENMsWeIa U9 37 aUui 1 upIpN-JuAN 2565



13.

14.

15.

16.

17

18.

19.

a a v 2
AINAE AININT UISAUE

Djordjevié A, Susak S, Velicki L, Antoni¢ M. Acute
kidney injury after open-heart surgery procedures.
Acta Clin Croat. 2021;60(1.):120-6.
Ostermann M, Liu K, Kashani K. Fluid management
inacute kidney injury. Chest. 2019;156(3):594-603.
Dushimiyimana V. Knowledge of nurses in the early
detection and management of acute kidney injury in
a selected hospital in Rwanda [Dissertation]. Kigali:
University of Rwanda; 2017.

Joannidis M, Druml W, Forni L, Groeneveld A, Honore
P, Hoste E, et al. Prevention of acute kidney injury
and protection of renal function in the intensive care
unit; update 201 7. Intensive Care Med. 2017;43(6):
730-49.

. Murphy F, Byrne G. The role of the nurse in the

management of acute kidney injury. BrJ Nurs. 2010;
19(3):146-52.

Kidney Disease: Improving Global Outcomes
(KDIGO) Acute Kidney Injury Work Group. KDIGO
clinical practice guideline for acute kidney injury.
Kidney int Suppl. 2012; 2: 1-138.

Gumbert SD, Kork F, Jackson ML, Vanga N,
Ghebremichael SJ, Wang CY, et al. Perioperative
acute kidney injury. Anesthesiology. 2020;132(1):
180-204.

20.

21.

22.

23.

24.

25

Jiwakanon S, Warodomwichit D, Supasyndh O,
Chattranukalchai P, Pitprasert V, Nongnuch A, et al.
Clinical practice recommendations for nutritional
management in adult kidney patients 2018. The
Thai Journal of Parenteral and Enteral Nutrition.
2020;28(2):18-67. (in Thai)

Chen X, Huang T, Cao X, Xu G. Comparative
efficacy of drugs for preventing acute kidney injury
after cardiac surgery: a network meta-analysis. Am
J Cardiovasc Drugs. 2018;18(1):49-58.

Ahmed AR, Obilana A, Lappin D. Renal replacement
therapy in the critical care setting.Crit Care Res Pract.
[internet]. 2019 [cited 2021 Mar 1]; 1-11. Available
from: https://doi.org/10.1155/2019/6948710
Melo GAA, SilvaRA, Galindo Neto NM, Lima MAd,
Machado MdFAS, Caetano JA. Knowledge and care
practice of nurses of intensive care units regarding
acute kidney injury. Texto Contexto Enferm. 2020;29:
€20190122. doi: 10.1590/1980-265X-TCE-
2019-0122.

Niyomwit K, Wannachot J. Nursing care for critically ill
children with acute kidney injury using continuous
venovenous hemofiltration. Journal of Phrapokklao
Nursing College. 20163 27(2):149-59. (in Thai)

. Bourbonnais FF, Slivar S, Malone-Tucker S. Caring

for patients on CRRT--Key safety concerns identified
by nurses. Can J Crit Care Nurs. 2020;31(2):13-9.

Journal of Thailand Nursing and Midwifery Council Vol. 37 No.1 January-March 2022 29



