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179999714398 nnglanedeundy (AK) wazneeladumandeundy (ARF) Wuaes
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uTyui5n15398 {AdelAvtoyagasanmsiinu SEA-AKI FadunsAnuuunmnaiiu
JoyavewedUisingnanuseing e an way Bulafide uagldvinisliddeuniglanedeundy
A fienuInsgIu KDIGO dufl 2-3 wagliirmismnnemeladumandsundulngnisgnisld
in3estaemela mﬁﬁ?uLLﬂaﬂaquﬂwaamﬂuﬁgmm 6 ndu MuaIRUNITHANIElaNeBsuNEULaE
amzmeladumandoundussd “no AKI/ARF”, “ARF alone”, “AKI alone”, “ARF first”, “AK first”,

“Concurrent AKI-ARF” wagiinaansusugiiveanisidefedninisidedinlulsmeuia

#anI5finy7 N1sAnwIdelasiusindeyaguieunvimun 5468 18 lngwui1dnsnis
deinlulsmeuiavuesnagy "Concurrent AKI-ARF" g991gndl 69.6% Tuvaue#t "AKI first" 54.4%, "ARF

first" 53% , "AKlI alone" 14.6%, "ARF alone" 31.5% LLaﬂuﬂﬁju "'no AKI/ARF" 12.4%

a7 Jiheingafidnnglanedsunduiazanemelasuivandsundusiuiuasinnudes

Tunsidedinlulsaneruiagay
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# # 6270083330 : MAJOR MEDICINE

KEYWORD: acute kidney injury, acute respiratory failure, intensive care unit
Win Kulvichit : In-hospital Mortality of Critically Il Patients with Interactions of Acute
Kidney Injury and Acute Respiratory Failure. Advisor: Assoc. Prof. NATTACHAI
SRISAWAT, MD, PhD Co-advisor: SADUDEE PEERAPORNRATANA, MD, MSc

Background: Acute kidney injury (AKl) and acute respiratory failure (ARF) are
commonly associated complications which independently lead to higher mortality among
critically ill patients. Our goal was to describe clinical outcomes (in-hospital mortality) and to
explore the interactions between acute kidney injury and acute respiratory failure in critically

ill patients.

Methods: Data were retrieved from the SEA-AKI study, a multinational multicenter
database of adult ICUs from Thailand, Laos, and Indonesia. AKI was defined using KDIGO criteria
stage 2-3. ARF was defined by being mechanically ventilated. Patients were assigned into 6
patterns based on AKl and ARF sequence: “no AKI/ARF”, “ARF alone”, “AKl alone”, “ARF first”,
“AKI first”, and “Concurrent AKI-ARF”. The primary outcome was in-hospital mortality of each

pattern.

Results: A final cohort of 5468 patients were eligible for the analysis. The
“Concurrent AKI-ARF” had the highest in-hospital mortality of 69.6%. The “AKl first” and the
“ARF first” had in-hospital mortality of 54.4% and 53%, respectively. Among patients with
single organ failure, in-hospital mortality was 14.6% and 31.5% in the “AKl alone” and the

“ARF alone”, accordingly. In-hospital mortality was 12.4% in patients without AKI and ARF.

Conclusion: Critically ill patients with ARF and AKI are at higher risk of in-hospital

death.
Field of Study: Medicine Student's Signature ......ccccoeveniriennee,
Academic Year: 2021 Advisor's Signature ........c.coccevenienne.

Co-advisor's Signature ........ccceveeveeee.
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1.1 Anuddnuasiianvasniside
amgngladumandeunay  (Acute respiratory failure, ARF) uazanazleing
WRUUNSU (Acute kidney injury, AKI) L“fJumasﬁWUlé’UaaLLazﬁmmﬁwﬁ’@uQﬂw%ﬂqm
Lﬁawmmwﬁgﬂaaqﬁé’m’]mim&JLLazé'mmwwamwgq An Banmgisaesiiiugdusiug
Anransenudeiusasfuiniilsawazanmssnm
dagtu  wmslumsquadnugtheiiinnemeladuvandeundusmiuanzle
NedsunduldniuaAugiinues consensus report of the ADQI 21 workgroup gl
SARRNLHATEAU serum creatinine wazUTanaliaanzyniuegaiae wandesnnsli
asiifiiuseole (nephrotoxic  agents) Tansthuuuneyssann (conservative  fluid
ranagement) Miedea9a8mmelanuy lung protective strategy wazeNTlinIsSnwdAENS
samaunilamniifeusd egslsfinuduuzinivanifssdundngruaduayuindedelu
sefuimnzalnganannsanufifivuiadnt
shenalnnendadsineniidudeuuasnannatedimarosnsnsdedinuaynsin

amgynnanlugUlisngudsnas nsmsunaansnseailn Jadeidesdenadnivianiin

1%
P

Padulufiienaesniell  endustlevdlunsquasnudUiesiuluiesnismdaanudes
P Y o Aa Y
\ieandnsIN1sidetinle

vaurldsliiinsAinwmendinuualvgfianunsaseyfsnnuduiusuasnadnsmi

'
Ay [ %

matinvesUfduiusseninanneiilegnstniau Tnganizluanmuindeuivedninau
U A = v . . . =3 I P o a v
ningInsuaziATeslolumsinw (resource-limited settings) JalufiunvesAa1un1s3dey
= Y o Aa P aa v = Y
\endnsNadetinlulsmeuavesiiieniinnemgladumandeunduiaznizlang
Aeunaulugluuuing 9 TegendenisinudeyasndUrentnidniunssnuilunediae
ngeluranslsaneruiann 3 Ussinalue@onyiusaniesls (Ine a1d dulatids) enaz

unasgideyaunUuldlimneauiuuiunvesUsemalnesald



1.2. ANDNUVDINITIY

AOUYAN (Primary research question)

gnsnsdedinlulsaneruiavesithentasumssnuluvedUigingandufduius
serinnelanedeundukazanemeladuvandeunduluguuuusiig q Aewinls

AN0131384 (Secondary research question)

pylsAetlafuidswesnisiinnnelaneoundununainnigmealaduivan

Weundu taztadudsavasnisiinnnemgladumaideundusunainnglanedaundu

1.3 InqUszaeAvaIn1sidY

(% (3 (Y

angUsyaanan

WelUSeuiieudnsinisdedislulsmeuiavesiiieinganiuduiusseninngle

MNyRsunaukaznIznsmgladumalugukuusing

(% (3

NUILAIATDN
4{‘ % ~ A o Y a a [ v v a v
e Uadeidsanvilviinnnglane@eunduaundinnemeladumandeundu

wartadeuLEea Nyl AnN1IE el UM AR UNAUMIUNEIN LI ML UNS Y

1.4 duufguy

Null hypothesis (Hy)

PO=P1=P2=P3=P4=P5=P6

Alternative hypothesis (H,)

P, F P, 8819U81ileR

Y

lngfmualyt P, Aodnsinsidedinlulsaineruiavesdiieusasngy wiamuaunisin

AKI Llag ARF

o X s
1.5 YaanasUaefiu
T59INgIUNIALAAS AT TIUNSAN Y TANNANNsaluN1sIRaRskas Sy N1 e

MuBeunay (AKD waznnzneladuwandeundy (ARF) lalidwnnanaiy



1.6 NSBUKUIAUAANITIY

U7 1 uanatlademneavesanindedinlulsaneruiavessieninemelaaunad

Beunausununieleneideunay

Disease factors Treatment
D:nmﬂerr';ii'i:;%r:ta Organ involvement Vasopressors
Coorﬁorti)}idities Severity of illness Diuretics
Hemodynamics RRT
T T
] ] 1
‘eceeememe=== lLececseesasaa== !
]
i
AKI -
]
1
~ Patterns :
- AKl alone 1
- ARF alone h 4 - Outcome
- AK] first "1 In-hospital mortality
- ARF first
Y - Concurrent

1.7 nmsliaifienandaufuinisnazldlusmuile

amglaneidsunau (Acute kidney injury, AK) Tun1sAnwiinuneils AKl KDIGO stage

2 JulU F9RnduNTN1SINLTUYBIAT serum creatinine 11NN 0.3 mg/dl Aelulian 48

e hardnSiNTIUY9AT serum  creatinine YUNINAIN 2 LABUIINAT  serum

creatinine Wunelunan 7 Juneu viieiitaanyiesnin 0.5 mike/h Wunatedstios 24

e (FanlasanninaeidtadeuSunadaansiosnin 0.5 mUke/h Wuanegaties 12

il lesanyatoya SEA-AK nudeyausinataanzilusety) (6198390 KDIGO

Clinical Practice Guideline for Acute Kidney Injury 2012) 2

amgmeladuvandeundu (Acute respiratory failure, ARF) Heulay JUaelasunis

Y2898 lakuy mechanical ventilation > *

winnationldieny AKI wag ARF Aanariflesanidugandannnuguusivedlsngs way

Wietloeriu misclassification bias @aaziinansenunonaansnIsAdtineg1eiitiedfg®
wusnguithendu 6 nquaI AKI/ARF status wazaiun1siia (sequence of onset)
- No AKIVARF visngfiagUaeilaiiinne AKI vi3e ARF

- AKI alone visnefisgening AKI uslail ARF



- ARF alone vanediesgheniin1ie ARF ualaid AKI
- AKI first vanefagUieninnig AKI dnneu ARF egaties =1 Ju
- ARF first vangfegtheniinneg ARF Wnnew AKI egedey =1 T

- Concurrent AKI-ARF visngfisgtheiinneg AK uag ARF lududeaiu

seaupasTsenanuna (level of hospital) lusnddeiuiiaiy 3 szdu A Tsswenuianwananae
(university hospital), Tsswenunadus (regional hospital) waz lsanenunaviall (provincial
hospital) T9fMeBIAINNNIIUUNANTUNENLNATBINIZNIWAB044a Uszinelne ©

Acute Physiology and Chronic Health Evaluation Il (APACHE 1) score ' Fupzuuiiv

a

X2 o =3 1 Y a Yy aa d’ k%
vaniszauanguissresanniautheufthedngn  tnalddayanisndtiniidsznevlldon  gounni
. R e — o o d . :
fune, Anusulalineae, dnsnasiauriala, ansnmagla, seaueandiauluaen, ANIARINTE
\dan, szAL serum sodium, s¥AL serum potassium, s¥ell serum creatinine, s¥ALIAYW
¥ Y =3 A . o < A A o R o
dindureadaaanuas  (hematocrit), seauda@anrnlumen uazseaumngansa  (Glasgow
Coma Scale)

Sequential Organ Failure Assessment (SOFA) score® ilumzuuniisuaniisszsiumnu
suussrespmiduiheluileeingnlnglddeyanieedtinnlsznavlusae fn PF ratio, szAuas
v v < A o o] . . o a dl ¥ v o a o
dinduresndaden, szau serum bilirubin, Avxdulatiaeas/nslduinsyupusulaiin, sau
PN§ANGa (Glasgow Coma Scale), szdu serum creatinine waz Usnnutlaanazsiadu (urine
output)

Pa0O,/FiO, ratio (PF ratio) iluArfivsuanisanugnnsalunisuanidasufinseendianlulen

TnaA wInaniingn arterial oxygen partial pressure unwnasae fractional inspired oxygen’



Alaiinae (anemia) Heulagn15iiiseau hemoglobin Weenin 12 ¢/dL lugmds

wayosnin 13 ¢/dL Tugyng

[ '
v a

gnseRuANaulain (vasopressor) lunuidelifeenfiiiunnuiulainvesuldg
Usznaulumeenlungu adrenergic agents (WU norepinephrine, epinephrine, dopamine,
dobutamine, isoproterenol, phenylephrine, ephedrine), vasopressin, kazngau
nonadrenergic agents (1% milrinone, levosimendan, angiotensin 1)

AMgasuLAY (fluid overload) fenulag Usunaansignsninluazaslusianied

1 & @ I3 9; v ¥ 19

111N 10 Wesiguavesiming

Aglalud (renal recovery) msitumvesla (renal recovery) #sflgnulnan1syinay
voslannaudnnzunivesiiielaefiansanainUsunataaisuazan serum creatinine g

Judaszarnnisirdanaunula (renal replacement therapy independence) 2



1.8 3ULUUNTIRY
N15398M19AATINIUY retrospective observational study lagltdtayaangiudeya
ﬁLﬁUsﬁayjaLLUU multicenter multinational prospective observational study #4iiszideu

warnsnsRuivforadifane 9 9ndidisiunsidenuuludhmilugduuuieaiunn

Tsanenuia

1.9 B/MsaiiuIdelagea
1. lasamsideilinmsfinwaindeyaiiiiuanain SEA-AKI study 3sfinwgieingai
wWhsumssnulunedUiednga 910 23 vedtheings Tu 22 Tsame1una veans 3
Usewa (ny a1 Bulatlde) leedidnwasdnlaiu inclusion criteria Miszylives
-
nsAnwll
2. dlrennswaglasunisiiudeyaiiugiy Jeyaneedldn  waz  WaRTIIN
WU URn1s Inewdunishseyainfiognnainszuugudeyadianvseiind

3. hnsesedeyan1eEia

1.10 FaNATUIRIUITYSITU

o a

nanauA1swluyana (Respect for person) n1sAnwilaniiunislagiasnansuay

U = ¥

narsvewtiy  fUleazlasuteyadindidueginiisanelunisinduladisiulasanside

s iuvselisulasanshifinadenisinuigUlienudsunsgiu. wenantunisiny

o LY

ggeaniiunisiaedain mmé’waa;ﬁﬂamﬁuﬁﬁw WEIINITTNEANUAUVBIBANELAS LA

o

=% o %

Uuiintayauuuliil identifier Magszyfsieoraaling

9

wann1sliuszlevd lLinelvilindunsie (Beneficence/Non-maleficence) voyaiild
nMsanwazlidiiauselevuseaaadnsinenss  winausslevinuaiaiasastuniaday
nanfeannuNlazilUlduselovilunmsquasnuidtheussansifediu - AudEesd
arufndufetherzgnizidoniianudeyanadon serum creatinine  Tenvneliie
@ 2 ¥ 1aa & I~ (9] a dill al
mﬂmﬁmmmm@jﬂ’mb uwndon1siagaenlunnsgaulasnng  Usieainn1seale  wasdl

nsguanIaalnsed el
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NANANYATITH Justice) M3fnwdanliunisegrainiieuiu Ineivuanaeiiunig

L v

ANLEDNNANENASII AL DBNAINNISANYINTALIULALLANTLU1TIUIATINNTITY DB
) = oA % ) a o & Y 1 f v v ~
fu nsAnwilldifeatesiundndusionainuieve waglifinauselosiiugdouln 9 fnas

nsrrgANUdsavnaUsyleveguifisuiulagBduinquAnyLazineen

1.11 da3MAn1an5d
- = & ¢ 3w P a v
\WeannnsAnwilluns@nweuelvg inudeyaannvatelsimeivia gUaeidy
Fwnsenwiidnunnuasteyaidesnsinwiviinaunn  e1afidymlunmsifiusiusy

Poyaldasuiiu sulufslgmlunisuszanunuredeyasenindsmeua

1.12 wansauszlevunaninazlasuainauie
Annaglasuasdmnuiiniinesiussuiniveveinslanedeundusasnemela
v =~ Y a = Y} a P v o
aumandsunauluginnaedensfusendedateUseneulusie  Usewalne  assnsy
Uszrsulneussnnvuan waz asisusgduletile Feuszunslunisfinuiliannuuansing
= = o LY s & v v LAl [V % v v
nnnsAnweeiturneuan lidaslutdaduiuigtie Jadeaulse wazladenu

ANSSNWN

Iawunfaviessrausindnazilugnisinwiiedesiumsiinnig secondary organ

failure (secondary AKI after ARF 38 secondary ARF after AKI)

1.13 guaTIANAIAd1RzIinduLaZINATNITNITUALY
g1allannsariimiaseinsaifluusegslaiiesainanaliveyaliasuiiu
ws1en1sAnwidnilu  retrospective  analysis  9nnnsiiudeyauuu  prospective

observational study



undl 2
NUNIUITTAUNTSUMALITR

amglaedeundy (acute kidney injury) Anannisaideanuaninsavedle
ognadsundulunisvdavonds 1wy urea TaansgadsanuausolunsmuaNaTT
way aunaindous (electrolyte) ve31Ne InarenisAnwinuitnisinnelanedeundu
Jutadeidesronsidedin Susantitaphong wazaazldviin1s@nwises World incidence
of AKI: a meta-analysis 1n8vi1n1553UT3LeYaINNIAN Y lWYT A.A. 2004-2012 F1u71
fidu 312 Mafiny (n=49,147,878) wuhgiimInivesnafnnmglanedeunduluglueg
Wiy 21.6% wagdnmmefiiedesiunmglnnedeunduindy 23.9%

Amggladumandeunau  (acute respiratory failure) Vincent uazamzlel
yhmsfinugtinisaivesnmaiannemeladumandsunduluiasingraineuldiomn
1,449 aunuinlugad 1995 wudglansalvesnisiiannzmeladumaideunaulugUae
Inqmifluajvindu 32% wazdnmmefiieadesiunnemeladuvandeunduintu 349

Tuthgtuduinnuiinamglanedeundusazangmegladumandaundud
mnuduiudidenleviuludnungassiianenanenisinveslafiiaunfannsanseduli
nsviauveseniinunfinunseuInmse 9 warluvasieitunisyhnuveseniiinuni
fdwalinsihauedlaiiaundseuiy  TaelivauanimeSaisineriiannsaeduneli

il

e

amglanedeunduiiinnngaweandeluladin (uremia), ANURAUNAveENAA
nsawud, AMgduAu (fluid overload) #AnuiaUndwaNlaunsaviliinnzmela

AULYALABUNAUIIN endothelial dysfunction Wag pulmonary venous hypertension 9

16

Uenfatlugn1ie pulmonary edema '* usnainiinnzlaneideundudidamwaisszuy

QiAuAUYeIINIY WwadiBoyrielafiuinliulsrasansdniaudng systemic circulation %9

4
nszduliitoasindsmesuialeaiinnisdnay Wiy leukocyte trafficking  waxanns
WAAIOONYBY pulmonary epithelial channels L% sodium-potassium ATPase, aquaporin
5 dalidrududdlunssuiuns gedutheenan alveoli ' 7 finisfnwmuingadidoy
vielafiuimduinnswdaans damage-associated molecular patterns (DAMPs), tumor
necrosis factor @sdnaliiin alveolar cell apoptosis Wag microvascular dysfunction %
dwmalidfin vascular permeability LLaza’lﬁ]ﬁ’lbLiJgj alveolar hemorrhage 141 wonani

[y IS

AMuFUTUSTE I lalazUsandAgdnUszn1suilsAensnidese izl water  salt



channels findneaderiu  Tavdngruiidiuiininendudlaans  furosemide @soengwsi
sodium-potassium-chloride cotransporter 1 @w15avilALAA  diuresis-independent
action Iuéjﬂ’mﬁﬁm’az pulmonary edema 141
Tunmandufunmezmeladumandounduilifansuanilaeuniainaunfiie

AN hypoxemia, hypercapnia Felalneuniilueforildeenduusaiodousuaann
(Huetneduivasivassimessaniila)  Julueteeiihonsuneendiau® ladu
ofungiitgUuaunansaiualusnane Weilnmzaiueulaeenladdsluien (hypercapnia)
lnaghetunsneenannnszuaideniiieUsvanna  denszurumstunsadnduiidedindeny
LAZODNTLIU uaﬂﬁ]’]ﬂ‘ﬁm%m&ﬂaé’mmm@wwé’u%mzﬁu neurohormonal activity #14
5 8NAIDEIYU renin-angiotensin-aldosterone system (RAAS), sympathetic tone, ADH
Fadrufinasionsinauvedla na1afie RAAS activation waz sympathetic overactivity
daaliAnnisdsuntaswes renal blood flow (RBF) TmeiAin renal vasoconstriction
danalvilinnnsanves glomerular filtration rate (GFR) 11lUg reduced sodium excretion

1920 919n91nUN155NwIN1ILNg AU NRLUNAUALE

ey salt-water retention Iu‘ﬁlzjﬂ
w3estiemela  (mechanical  ventilation)  dwaliAnnisuaduiisduilaainvane
AsEUIUMS 8l mssiduvesrusulutesen (intrathoracic pressure) fane cardiac
output nanAemnitaaglunmzrtnast (hypovolemia) Arwduludeseniigeduagsh
1% cardiac output anas dwal¥ RBF amas waznistfintuvesrnuiilugosenyinliiiy
pulmonary vascular resistance 819@wWaliAA right ventricular dysfunction 11lug renal
venous congestion I wenanmsilasuntamesrnuduluszuusie 9 ud1 nadrades
vousdastmelaiivhlineudendelinegimniiifnnisdondvesdodeqeauteniin
Hu biotrauma Benszfumandsansdniausing 4 Wignszualafinfumnniuoudmadela?
22

Sweet  wavaglivinnsAnuszueineuuudeundsluvediisfasnssaingniid
amglmedeundusiufunmemdladuvandoundy  voe 410 ey luusene
ansgeuinmuindnnmadetinvesitheniamemeladumandsundusuiunnglaie
Bounduogsening 32% woy 41% muddu Tnedammadedislulsmeiuiaaiivgsiu
89 65.2% \flewuitideanaysauu?

Ostermann  waganzldvinnsinuszuinineuuueundslunetaeingedifinng

1nM9RYUNAUTINAUNNEOTILAUMRANAUNAUDY &) NINUA 22,303 AU TUUTENARNTIY
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91041305 UazUsenAesiy wuingnsmsidetinvesiUlenilnnemelanuvadeundu
Sfunmielanedeunduegsening 20-40% TuiuanuTuksweInlanedeundu®

Chertow uazauglavinsAinussuininewuudounddlugthedngaiiinelaiig

Aeundundeslasumsinwismenistidaneunuleviavan 132 Ay Tudseneanigowsni

1w a aa L d‘d ¥ a U [ a U
wuingnsnsidetinvesiUlsninesmelasumandeundunuvaniglannedeunduy
gafle 81%

Darmon  agAuglaviin1sAne1sesuInIne1veenae  acute respiratory distress
syndrome (ARDS) waztaduidesvasnisiin AKl lugUagings viavua 8,029 Auluuszine
Huaa nudnflgUAnisaluesntig ARDS 23.4% uazanglanedeunay 31.3% laegUlendl
amglaneidsunauniuiuanemeladuandeunauain - ARDS  aglionsinisidedinlu
lsaneuiaadds 42.3%  Fasndgiieniinnglanedeundy w3 anemeladumad
LRYUNAUAN ARDS 9819187 (27.6% Wag 27.9% niuainu) 2

. , Y o = a a [y 1 [

Villacres wazauglavinisfinussuiningrvesnniglane@eunaulugdiesn
Ingeisinnemeladumandeundunianun 186 aululsviveansgowsni wuiiliguRnisel
amglaneeunduviiu 53% ludthenmueniinnemeladuvandeundy waggUleid
amglanedeundusiulziinadnsnindiniugnigieninnemeladumaideundy
Wigeegufey nanfelidnMsideinfigindiaenl (Enmsidedin 8.0% uaz 4.6%
pNaIRU) Lardlszuziiainissnwdalulssweuianuiunan 2

McNicholas  wazAngldvinnsimseiteyaniegil (secondary analysis) 21

v = a v v a v A &
uteyanisAnwszuininevesiUlsnmemeladuvaidsunaduniduain ARDS viavun
1,974 aunnvianun 50 Uszmenilan (lifiveyaanuszmelunivie@eny Jusenideals)

I va L3 a [ | 1Y a v a aAaa
nugUinisalvesnnglaneleundusiume 38.8% wavldnsnisdedinlulsmenua
a9tl4 49.9-57.6% Wledinnglanedeundusueie®

Panitchote wazAnzlavinn1sAnuniadenduasunmainnnslanedeunduludie
Alveinganiinnemeladuvandeunduainaneg  ARDS  vinua 634 Auluuszine
ansgowisn WU 68.3% vewtheiinnnglanedeundiy uazladenduaiunisiinniie
lanedeundufieonenuiniu AnuguLsweinsdiulie Ussinmadulsaummiu uay

= I3 = A a = o PN S aa =
amezidendunsn Fuednneglaneldunduaziiugnsnsdedinlulsmeiuiageds
30.0%-61.9% Yuiuausuwswasnslanedeunay  TuvaeigUleiliiinnelane

WReUNdUaLionsNsideTiInlulsaneruiawinnu 28.6%°
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ynnsAnyiendegdsiuaziiuliingusuuresnsanwdinulngiunisfing

& Ao o wi vl )
GU'U']@Laﬂ‘Vl"U']ﬂﬂ%ﬂ'ﬂﬂl’]%ﬂ']ﬂ%l@ﬂqqgﬂuq

doundunaznmgmeladumandsundunvainvaiswas liduuesgiuaina

annsalUTeuiieunaansnadtinnsemdadedesesiUlsudazngu

N a

TUNFUAUS

amglane@eunduiazanemelagumaideundulugiiuudng - q

wazkiazn1sAnwinIsiadanun1zlne

RIRARY

(% v 6

LI

laagnansuaIu

wennUgTliinsfnwissuininewwningvestheninnglanedeunduiasiiela

duwadsunaulusaudsemans Jusandesls srudslsewalng Fadiuszuns nswenslu

A5

nUszmanzTunn®® Faduuvesnisanuiil

WALSEUININIVBINILININELREUNSULAENIZUNY IR UL UNAUNLANAS

m5097 1 mrsNagumsAnwluedniiie1tesivensinisidedinlulsaneuiavessieiil

27288 198UNA N UNAUTIUAUN 0B UNA Y

Authors Year | Place Design Population Results
Sweet et al.”? | 1976 | USA Single-center | 410 adults in surgical | Hospital mortality
retrospective | ICU AKl = 41%
ARF = 32%
AKI + ARF = 65.2%
Ostermann et | 1989- | UK, Multicenter 22,303 adults in ICU, | Hospital mortality
al. * 1999 | Germany | retrospective | median APACHE Il = | AKI = 31.1%
18 ICU mortality
AKI + ARF = 20-40%
Chertow et al. | 1991- | USA Single-center | 132 adults with AKI Hospital mortality
= 1993 retrospective | in ICU, mean APACHE | AKI + ARF = 81%
Il =22.1+5.6
Darmon et al. | 1997- | France Multicenter | 8,029 adults in 18 Hospital mortality
(OUTCOMEREA | 2011 prospective | ICUs, 1,879 with ARDS = 27.9%
study)®® ARDS and 2,515 with | AKI = 27.6%
AKI, mean SAPS Il = AKI + ARDS = 42.3%
38.77
Clemens et al. | 2003- | USA Single-center | 730 adults in burn Hospital mortality
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2011 retrospective | ICU, 400 with AKI and | ARDS = 13.4%
299 with ARDS AKI = 32.2%
AKI + ARDS = 52.1%
Villacrés et 2010- | USA Single-center | 186 children with Hospital mortality
al.”’ 2013 retrospective | ARF in PICU, median | AKI + ARF = 8%
PIM2 = 1.4
McNicholas et | 2014 | Global Multicenter 1974 adults with Hospital mortality
al. (LUNG prospective | AHRF and ARDS ARDS = 30.8%
SAFE study)®® ARDS + AKI = 49.9-
57.6%
Panitchote et | 2010- | USA Single-center | 635 adults with ARDS | Hospital mortality
al.” 2017 retrospective | in ICU, mean APACHE | ARDS = 28.6%
Il 115+31 AKI + ARDS = 30-
61.9%

A1ga ICU, intensive care unit; APACHE, acute physiology and chronic health
evaluation; PICU, pediatric intensive care unit; PIM, pediatric index of mortality; ARF,
acute respiratory failure; ARDS, acute respiratory distress syndrome; AKI, acute kidney

injury; SAPS II, simplified acute physiology score version |Il.

dwmsutiaduidvsenaideTinlulsmeuavestaelmiodeundu annsAnuily
afninssenuieadesneifidoddny 019 Tsauseddauiy wu Tsawmnu (diabetes
mellitus, DM), 1sanudulaiings (hypertension), Tsalasass (chronic kidney disease,
CKD), lsavaoadenirila (coronary artery disease, CAD), lsAviaenldondues
(cerebrovascular disease, CVD), IsAuzi53 (malignancy)® UszLansnesuaaiedieingd*
Wi vedieinganefaenssu (surgical ICU), vegthednganieengsnssu (medical ICU)
waz erUieIngnsiu (mixed ICU), nstdeinseduaiudulain (vasopressor), Msu1dn
naunule (renal replacement therapy) wazuenanipzuuumanaiinaeeilusuedn

wlugMvaInNsideTinlulsaneuia Wi SOFA score, APACHE Il score 1udu’ @
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uni 3

A5ALIUN153Y

3.1 52 08UASN1579Y

Usz1n3 (Population) fUaglunerUieingm

LNAUNNISARLABNBNENANATLU1321EATINNTIFY (Inclusion criteria)

- {leny 18 FAlY

- ldsunisShwluvedeings (ICU)

LNYINIARLERNDIENEIIATEBNINIATINTINE (Exclusion criteria)

fuheiiusgimidulsalaneisessszesil 5 (baseline eGFR < 15 mU/min/1.73m?) 3o

fsedAldsunsiasudnele (kidney transplant)

[
v = ¥

auaddgylainsuiiu fsialuil Jeya serum creatinine UsdnTuseninamg

o

VeI
$nw, Jeya ventilator status Usedriuseninamsinw, deyadoiuzmsdvinerUas

2ONAINLTINYIUG

YUINAIDYY LAY NITATUIEY

Mud sample size @ sU primary objective a1naun1RssiolULl (compare K

proportions from one-way ANOVA pairwise)*?

1-a/2t T Z1-

n=Pas(1—pa)+ pp(l— pB))(Z )?

Pa — PB
1ng
n Ao sample size
a R type 1 error
B A8 type 2 error, lng pOower = 1- B
k Ao ﬁi’ﬂmumjuﬁgwmﬁﬁmmiﬁﬂm
T fie SrunumsIsudisuriomn = kk-1)/2
o Ao standard Normal distribution function
®-1 e standard Normal quantile function
Z Ao z-score
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NTayarivua i

ps fo SamdngtieiideTislulsmeunalunguitaeddl dual organ failure (AKI and
ARF)

e Ao SnmdngtheideTinlulsametualunguitaedid single organ failure (AKI alone
or ARF alone)

@ = 005 power = 099 (Fwusal# power guilesanssumAvesnisAnuiidy
retrospective study 7 minimal risk Giat;:djl,“ﬁﬁmmﬁﬁﬂm)
Pa=05Ps=03K=6T=15

Al 1 = 317 \Jusdneiley dmsunaun 6 nau (Mienfeedtiey 53 s1esangu)

AUl sample size @130 secondary objective (risk factors for secondary
organ failure lawnmun pre-specified independent variable flagthundt model e
predict event ﬁﬁgwm 14 variables ﬁw}'alﬂﬁ age, gender, BMI, DM, HT, CKD, type of
ICU, SOFA score, APACHE Il score, anemia, fluid overload, diuretics, vasopressor, renal
replacement therapy ymdnmssestelud
1) iemdadeidesveinisidin secondary AK snunds ARF (eegld multiple logistic
regression LUS8UBUALLUIEINE ARF alone (no event) vs ARF first (event)
1.1 Yoyaneuntlugiudoya SEA-AKP wuindlithediinnne ARF alone uwaz ARF
first sauvenun 2578 518 1nell ARF first (event) {udnsndu 25% 970 2578
eild
1.2 Tngilugnuiionuauysaives model wupthliiswudiaedil event ot
oy 10 578%® 1 independent variable® 910 pre-specified independent
variable 1afustavun 14 Fuds Seeunnsiuiues event dmsu model §
Jemsfiegatios 140 578 Wiiean selection bias Fwemsdnsdes sample
58I NGY event (25%) wag non-event (75%) 13 vilviAuins sample size
flaztindn model Hldavn n = 560 518 (Ineduanngu ARF alone + ARF

first)
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2) lemiedeideswesnsin secondary ARF mumds Akl (aeld multiple logistic
regression W3guifisuauldseing AKl alone (no event) vs AKI first (event)

2.1 doyanoumihlugiudeya SEA-AKI™ wuindfihediiinng AKI alone way AKI
first s2aistavun 711 518 Tagl ARF first (event) Wudns1dau 11% 270 711 378
2.2 Tneiugmufionwauysaives model wusthliisiuugtaedid event oeh
oy 10 57968 1 independent variable® 70 pre-specified independent
variable dhagustenun 13 fuus Sediunsiuiuees event My model 4
Tneld n anuawiniideyadl 79 578 wowfioan selection bias Fwwensdnsdw
Y94 sample ¥%IN9 NG event (11%) waz non-event (89%) 13 vinlvidAuIn
sample size flazudn model ldammn n = 711 51 (agduainngy AKI

alone + AKI first)

Tnwasu sample size dwdumsAnynil Sseldismun 53 18 (370ngw no AKI and
ARF) + 53 518 (210§ Concurrent) + 520 578 (MNNAY ARF alone + ARF first) + 711
18 (27nndu AKl alone + AKI first) = agstior 1337 s18uly

ogdlsfinumadiuin  sample size WWunsfunmuiinagidnindud el
statistical power Lﬁmwaﬂlum%mauﬂmmmﬁ%’a %ﬁmﬁﬂmﬁlﬁumﬁﬂm retrospective

Y

. Ao v a A o 74 %) ! Y v = v v
analysis Mihdayaiu Nin1s deidentified Yoyaldaunsasyusidnsiunisdnule wild
Tudasgidn ldlianudssiiniudedidnsiuniside WeTeuiisudssleviduazauides
wenad Usglevuinldlunisiideyaviavuaaingiudeyaunly (Usuna n nunndwinlinadng
v v oA A & | a a & & A o ! '
Aladanuyngefionndy)  wnnenudssienaialy  uenaintidloassinnisuuangy
AKI-ARF interaction eanilu 6 nguasinfisnuiinanludieiu indymnisnsyaresanly

wihiTuveuiazngy Iaelanizngy concurrent AKI-ARF Nfldnsidiumsuteloy e 0.4%

vosUszrnsiinfnw  §idededinnudnduveldvwaiiegraviiudsinadeyadidnsu

Y

=

av dad D A o ° 1% v oA 1%
FHenianualugiudeya 5468 118 TngilathundAuindeunduiiem power Azl power
a9ty 90% Tunguidl sample A 204 s1eAuly waglnalAes 100% lunguill sample

Aaw@ 415 s1euld

3.2 tunaulun1saiiuniside
AdreynTenlasumssnuluvedUigingailasumssnulugig nuanius we.

2556 ©13 N3ngIAY W.A. 2558 zlesun1slyulinTauidelazesuedenvade
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Y99N139MITBLazTeAUBULeN LasNuTIuTIndayardiggutdoyauunvif SEA-AK
registry

%@Ha‘ﬁlLﬁUi’JUi?NUiSﬂ@UlUﬁw sﬁayjaﬁugmﬁﬂw (218, e, AV3NITSNY, 13A
Uszdsh, meAdadendn, narfidhfunsshnlulsmenuna, narfidisunissnvilume
FUaeingm, anfeenannlsswenuia) deyansaddn (APACHE Il score, SOFA score,
mechanical ventilator status, PF ratio, fluid balance, vasopressor, renal
replacement therapy, N154d8d3n) Yayan1ariaaujifng (blood urea nitrogen,
serum creatinine) lnatfiudeyawuuludrmimegiudeyadianvselind inudeyanniu

Duszevian 7 5w antudunnduavinigaan Juil 14, 21, 28

3.3 M359UTWdoYa

N

[ o Aa

YALATUNTIIUTINTBNANNTIWTELAUINYIA SEA-AK registry” Tag SEA-AK

e

} %4 %

study iuteyainuedUaeings (ICU) Tu 3 Ysema (Ing a13 dulailde) lnedvioiun 23

[

ICU @19
Ussinalng

- King Chulalongkorn Memorial Hospital (medical ICU)
- King Chulalongkorn Memorial Hospital (surgical ICU)
- Vajira Hospital

- Bhumibol Adulyadej Hospital

- Thammasat University Hospital

- Buddhachinaraj Hospital

- Chon Buri Hospital

- Songklanagarind Hospital

- Sriphat Medical Center

- Nan Hospital

- Maharaj Nakhon Si Thammarat Hospital

- Nakornping Hospital

- Khon Kaen Hospital

- Thung Song Hospital
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- Maha Sarakam Hospital

- Thabo Crown Prince Hospital

- Somdejphrajaotaksin Maharaj Hospital

a1s1sausyusersulaeUssrvua

Luang Prabang Provincial Hospital
- Savannakhet Provincial Hospital

- Champasak Provincial Hospital

- Mittaphab Hospital

- Mahosot Hospital

a15150us5uUla e

- Gatot Soebroto Indonesia Central Army Hospital

1
aa o

3.4 nMsnseideyauazannnidiasien

Y

Wenlusunsuiowungusidnsinideananiue AKl uaz ARF wazdufl onset Liauus

sonduriavun 6 nax il No AKI-ARF, AKlI alone, ARF alone, AKI first, ARF first,

Concurrent AKI-ARF

Descriptive statistics

- deyaiildannsinwazuanseglusUanodeinuads (mean) + Andoauuanasgu
(sD) lunsdifeyaiieUsinamninisnszaesuvuunivandusuaadesisegiu (median)
+ fidoseninmesing (QR) lunsdlteyanszanediliuni

- dayaidanguazuandlusy proportion (n, %)

- Survival analysis 1% Kaplan-Meier curve \fiowans time-to-outcome (in-hospital
death) vae{theluudazngu

Inferential statistics
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- Primary outcome analysis W3tuiieugnsnsdedintulsmeruiavesUagluu
aznqu agld afif Pearson’s chi-squared test
- Secondary outcome analysis

1. miedudeawes  outcome Tuusiazngulagld  univariable  logistic
regression Iﬂﬂﬂ’]éf’lLL‘Uﬁﬁflﬂ’J’liJﬁﬂﬁ@%?ﬁﬂaﬁﬂﬁzﬂwmﬂ 14 Yady wedoluil
age, gender, BMI, DM, HT, CKD, type of ICU, SOFA score, APACHE I
score, anemia, fluid overload, diuretics, vasopressor, renal
replacement therapy aniundentadeiiftod ARYN9ERA p-value <0.2
Lsﬁ%j multiple logistic regression maly

2. Tessitadoidsvesnmsmedeundunnuvdainniemeladuman
RUUNAUAIBNI5T1 multiple logistic regression W3y ULIBU outcome N3
AnanglanedeunduseninnaguiUig ARF alone Wiguiu ARF first

3. Apzidadedswesnmemeladumaidoundunumdinnglang
WREUNSUMIBNITIN multiple logistic regression 1W3BULiByU outcome AT
AnanglanedeunduseninenagugUig AKI alone Wiguiu AKI first

4. 99W9UNA adjusted odds ratio UesLsazAILUTHTOU p-value

5. 'iﬂslﬂm“i’famua hospital length of stay, ICU length of stay, total ventilator
days #18 descriptive statistics MINAMIYNIZEN LazUSHULTIBUAILEDA
one-way ANOVA (two tailed) mindayaiin1snszaediwuudni wseldada
Kruskal-Wallis test vndayaiinisnszargdnuulaiung

Y

NMTAATIERNNENANNAINIUUAAT alpha = 0.05

#
T9lUswnsuAIWINEDR RStudio (version 1.2.5019, RStudio, Inc.)
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uni 4
NAN1579¢

4.1 Ys23nsNa138nNI1SANEI

[
v LYY

19ATENIEY 5468 AU IINUsEwmelneSosas 59.4 a51505g

a v

N5ANIRE L

v a

UszrsulneUseanauani Sesay 26.5 way aisnsussdulatide Sevay 14.1 Anduinavne

<9

v
a o 1 1

Jovay 58.8 lngilengiade 59.3 (x18.7) U flwiinsiediugs (body mass index, BMI) agjlu
'3 ay = o v & [ a £ 14
naiunAsesas 67.4 dlsauseindudu lsanudulaiings Segay 37.1 lsalumnu Sevaz

22.3 l5nlni3e3e Seuaz 6.5 lsanaanidaninla Seuaz 7 lsAnaoniionaned Sauas 3.9
Tsauzise Seway 7.6 meAtadendnvesmsdiuilumedtieingaaududuwsniu lsaiila

LALVRBALADA 508aY 29.6 LSARMAWID Spay 24.4 way lsAmuiumela Sauay 21.4

AiinsuAdedudithofiedluveriasingneiysnssu (medical ICU) fosay 44.5 o
AUEIngeAaunssu (surgical ICU) Sogaz 5.7 way vorteIngasial (mixed ICU) Sogay
49.8 MNUUININUTEANTBILTNEIUIARINTINTIDUINTTINE VIR IN Y
(university hospital) Segag 58.7 1sang1u1agniinia (regional hospital) Seeay 20.3 wag

15aneU1a999ia (provincial hospital) $oeaz 21.1

% ¥ 1 1

MaANTSIIARY i3 sIdennaulisunisnsRfnnuauisiuimingesn
nlsaneruia W TINNMAelinTvan uedmingeananlsameI s wagklinsy
Wennauldsunsasteayansndinegadussuvegainavawiniieniu Jeyaves

s sIdpagUlunnsned 2

ey
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MITNT 2 913 NUFANAN YAl UG IV 3T AU UIn U ULUUA I aaTIE YD

n1emelaaua Nl UNa ULASN 1L M IeBEUNAY

Concurren
No ARF AKI
Overall ARF first | AKI first t
AKI/ARF L L
/ alone alone AKI-ARF
N 5468 2156 1920 632 658 79 23
Age, mean (SD), 59.3 57.6 58.8 60.8 64.5 60.8 62.1
years (18.7) (17.9) (19.6) (18.1) (18.0) (17.4) (20.5)
2253
Female, n (%) ( ) 885 (41.0) | 748 (39.0) | 286 (45.3) | 289 (43.9) | 35(44.3) | 10 (43.5)
41.2
Country, n (%)
3247 1355
Thailand 856 (39.7) 390 (61.7) | 586 (89.1) | 43 (54.4) | 17 (73.9)
(59.4) (70.6)
Indonesia 772 (14.1) | 446 (20.7) | 166 (8.6) | 86 (13.6) 42 (6.4) 27 (34.2) 5(21.7)
1449
Laos 854 (39.6) | 399 (20.8) | 156 (24.7) | 30 (4.6) 9(11.4) 1(4.3)
(26.5)
Hospital type, n
(%)
1152
Provincial ( ) 563 (26.1) | 310 (16.1) | 162 (25.6) | 108 (16.4) | 8 (10.1) 1(4.3)
21.1
1109
Regional 219 (10.2) | 519 (27.0) | 139 (22.0) | 212 (32.2) | 14 (17.7) 6 (26.1)
(20.3)
3207 1374 1091
University 331 (52.4) | 338 (51.4) | 57(72.2) | 16 (69.6)
(58.7) (63.7) (56.8)

ICU type, n (%)
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Surgical 313 (5.7) 148 (6.9) 119 (6.2) 27 (4.3) 11 (1.7) 8(10.3) 0 (0.0)
2713 1409

Mixed 772 (40.3) | 332 (52.6) | 148 (22.5) | 43 (55.1) 9 (39.1)
(49.8) (65.7)
2425 1026

Medical 588 (27.4) 272 (43.1) | 498 (75.8) | 27 (34.6) 14 (60.9)
(44.5) (53.5)

Reimbursement

(%)
2547 1060

UC. SS 773 (36.0) 251 (39.9) | 414 (63.5) | 40 (50.6) 9 (42.9)
(46.9) (55.6)
1367

Government (252 589 (27.4) | 367 (19.2) | 199 (31.6) | 173 (26.5) | 28 (35.4) | 11(52.4)
25.2
1521

Self pay 785 (36.6) | 480 (25.2) | 179 (28.5) | 65 (10.0) 11 (13.9) 1(4.8)
(28.0)

BMI, n (%)
3671 1549 1295

Normal 393 (62.3) | 380 (57.9) | 41(53.2) 13 (56.5)
(67.4) (71.9) (67.9)

Overweight 974 (17.9) | 392 (18.2) | 259 (13.6) | 133 (21.1) | 162 (24.7) | 25 (32.5) 3(13.0)

Obese 215 (3.9) 53 (2.5) 66 (3.5) a7 (7.4) 44 (6.7) 3(3.9) 2(8.7)

Underweight 589 (10.8) | 161 (7.5) | 287 (15.0) 58 (9.2) 70 (10.7) 8(10.4) 5(21.7)

Comorbidity, n (%)
2027

Hypertension ( : 822 (38.1) | 651 (33.9) | 247 (39.1) | 265 (40.3) | 32 (40.5) 10 (43.5)
37.1
1217

DM 485 (22.5) | 363 (18.9) | 172 (27.3) | 160 (24.4) | 31 (39.2) 6 (26.1)

(22.3)
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CKD 356 (6.5) | 127 (5.9) 75 (3.9) 97 (15.3) 46 (7.0) 9(11.4) 2 (8.7)
CAD 384 (7.0) | 118 (5.5) | 126 (6.6) | 67 (10.7) | 66 (10.1) 5(6.3) 2 (8.7)
CVD 215 (3.9) 58 (2.7) 84 (4.4) 25 (4.0) 46 (7.0) 2(2.5) 0 (0.0)
Malignancy 415(7.6) | 151(7.0) | 149 (7.8) 42 (6.6) 63 (9.6) 8(10.1) 2(8.7)
Primary
diagnosis, n (%)
Cardiovascular 1615
626 (29.0) | 465 (24.2) | 244 (38.7) | 249 (37.8) | 23 (29.5) 8 (34.8)
disease (29.6)
Renal disease 327 (6.0) | 114(5.3) | 111 (5.8) 50 (7.9) 40 (6.1) 11 (14.1) 1(4.3)
Infectious 1332
309 (14.3) | 581 (30.3) | 127 (20.1) | 284 (43.2) | 28 (35.9) 3(13.0)
disease (24.4)
Gastrointestinal
639 (11.7) | 270 (12.5) | 209 (10.9) | 82 (13.0) | 70 (10.6) 8 (10.3) 0 (0.0)
disease
Hematologic
188 (3.4) 52 (2.4) 62 (3.2) 24 (3.8) 40 (6.1) 9(11.5) 1(4.3)
disease
Pulmonary 1171
189 (8.8) | 638 (33.2) | 57(9.0) | 274(41.6) | 81(10.3) 5(21.7)
disease (21.4)
Neurological
565(10.3) | 184 (8.5) | 277 (14.4) | 29 (4.6) 68 (10.3) 5(6.4) 2(8.7)
disease
Rheumatologic
94 (1.7) 25(1.2) 32 (1.7) 11 (1.7) 23 (3.5) 2 (2.6) 1(4.3)
disease
Oncologic
388 (7.1) | 139(6.4) | 157(8.2) 31 (4.9) 54 (8.2) 4(5.1) 3(13.0)
disease
Surgical-related 1006
494 (22.9) | 363 (18.9) | 92 (14.6) 42 (6.4) 10 (12.8) 5(21.7)

disease

(18.4)
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Metabolic
242 (4.4) 98 (4.5) 79 (4.1) 41 (6.5) 19 (2.9) 3(3.8) 2(8.7)
disease
SOFA score,
5.2 (3.4) 3.7 (3.1) 6.3 (3.0) 4.6 (3.1) 7.1(3.2) 7.3(3.4) 5.4 (3.3)
mean (SD)
Non
renal/respiratory
3.2 (2.8) 1.8 (2.3) 4.2 (2.5) 2.0(2.3) 5.4 (3.0) 53(3.1) 5.0(3.2)
SOFA score,
mean (SD)
APACHE I, mean
(D) 14.6 (7.3) | 11.7(7.2) | 17.1(6.5) | 12.7(6.0) | 19.1(6.3) | 159 (5.4) | 12.8 (4.6)
SD
Time to AKI,
median (IQR), 21, 3] - - 111, 2] 32, 5] 111, 1] 2 [2, 3]
days
Time to ARF,
median (IQR), 11, 1] - 101, 1] - 1[1, 1] 2 [2, 4] 2 [2, 3]
days
1631
Anemia, n (%) ( : 628 (29.1) | 524 (27.3) | 209 (33.1) | 234 (35.6) | 31(39.2) 5(21.7)
29.8
Percent fluid
12.4 15.6 10.1 17.8 15.4 12.3
overload, mean 6.8 (20.1)
(26.1) (28.6) (22.7) (30.6) (22.0) (24.3)
(SD)
Vasopressor, n 2433
948 (44.0) | 811 (42.2) | 255 (40.3) | 362 (55.0) | 46(58.2) | 11 (47.8)
(%) (44.5)
RRT, n (%) - - 393 (62.2) | 576 (87.5) | 41(51.9) | 17(73.9)

Anga AKl, acute kidney injury; ARF, acute respiratory failure; ICU, intensive care unit;

UC, universal coverage; SS, social security; BMI, body mass index; DM, diabetes

mellitus; CKD, chronic kidney disease; CAD, coronary artery disease; CVD,




cerebrovascular disease; SOFA, sequential organ failure assessment; APACHE, acute

physiology and chronic health evaluation; RRT, renal replacement therapy

24
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AKI first 189u 10.91 (95% CI 5.43-21.9) 11, Concurrent AKI-ARF 1T 52.01 (95% CI 16.9-
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Hod Ay eata (log rank test, P <0.001) dauanslu Kaplan-Meier curve Iug‘d‘ﬁ 3

YadedugninasesnsinisdeTialulsmeiuiausniuileananglaneideunau

wsanMzmeladumandeundu gnianslunisien 4
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17 Centers from Thailand Enrolied patients
(N=4668) (N=6993)

7
Inclusion criteria
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! h (N=14860) — Eligible patients
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- Missing data ' '
- ESRD R '
- Having both AKI and ARF ' -
on day 1 . 1 Center from Indonesia

(N=865)
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= No AKI/ARF AKl alone == AKI first
Pattern
= ARF alone = ARF first === Concurrent AKI-ARF
1.001
2 0.75-
=
I
o]
o
S 0501 o \_
I o |
2 | | |
S [N 1 1
5 | | |
%) 0.25 'y ' ' =1=_T
p<Q.0001 | _| : .
Lo I I I
| | | | |
000_ [} [} [} [} [}
0 15 30 45 60 75 90
Days from ICU admission to death
Number at risk
No AKI/ARF 4 2154 280 63 22 11 7 5
- ARF alone {1920 685 273 125 69 38 28
o AKI alone{ 628 152 45 20 11 10 5
E ARF first{ 657 324 155 75 43 31 20
AKI first{ 78 30 11 6 5 2
Concurrent AKI-ARF { 23 6 4 0 0 0
0 15 30 45 60 75 90

Days from ICU admission to death
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No ARF AKI ARF Concurrent P-
Overall AKI first
AKI/ARF alone alone first AKI-ARF value
N 5468 2156 1920 632 658 79 23
Hospital death, 1373 268 605 349 43
92 (14.6) 16 (69.6) <0.001
n (%) (25.1) (12.9) (31.5) (53.0) (54.4)
Length of ICU
stay (day), 32, 6] 2 (2, 3] 4 [3, 8] 3[2,5] [714,14] | 514, 8] 514, 7] <0.001
median [IQR]
Length of
hospital stay 11 [6, 14 [7, 10.5 [5,
91[5,15] | 714, 11] 8 [5, 14] 9 [5, 17.5] <0.001
(day), median 20] 29] 18]
[IOR]
Total ventilator
day, median 0 [0, 3] - 3 [1, 6] - 5[3,121 | 211, 5] 3 [1.5, 4] <0.001
[IOR]
Ventilator free
6 [1, 6.5 (2,
day, median 703,121 | 71[4,11] | 6[2,14] | 85, 14] 51[2.5,12.5] | <0.001
15.25] 13.75]
[IQR]
Renal recovery
269 125 127
at discharge, n - - 15 (19) 2(8.7) 0.62
(19.3) (19.8) (19.3)

(%)

Aga AK, acute kidney injury; ARF, acute respiratory failure; ICU, intensive care unit
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Unadjusted OR

Adjusted OR

Variables P-value P-value
(95% ClI) (95% ClI)
AKI-ARF pattern
No AKI/ARF Reference Reference
ARF alone 3.24 (2.76-3.81) <0.001 4.29 (2.97-6.19) <0.001
AKl alone 1.2 (0.93-1.54) 0.16 2.85(1.86-4.39) <0.001
ARF first 7.96 (6.52-9.72) <0.001 13.45 (9-20.1) <0.001
AKI first 8.41 (5.31-13.4) <0.001 10.91 (5.43-21.9) <0.001
Concurrent AKI- 52.01 (16.86-
16.1 (6.81-42.22) <0.001 <0.001
ARF 160.4)
Age, 10 years 1.04 (1.01-1.08) 0.014 0.97 (0.92-1.04) 0.41
Female 1.01 (0.89-1.14) 0.89 - -
Hospital type
Provincial
Reference Reference
hospital
Regional hospital 1.1 (0.89-1.35) 0.38 0.86 (0.35-2.16) 0.76
University
1.63 (1.39-1.93) <0.001 1.39 (0.6-3.21) 0.44
hospital
ICU type
Surgical ICU Reference Reference
11.54 (6.61-
Mixed ICU <0.001 8.69 (1.81-41.63) 0.007

22.53)
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Medical ICU 8.13 (4.64-15.89) <0.001 5.66 (1.26-25.48) 0.024
Reimbursement

Uc, SS Reference Reference

Government 0.97 (0.82-1.13) 0.67 1.15(0.92-1.46) 0.22
Self pay 1.79 (1.55-2.06) <0.001 0.93 (0.6-1.44) 0.75
BMI

Underweight 1.2 (0.99-1.46) 0.059 1.3 (0.98-1.74) 0.07
Normal Reference Reference

Overweight 0.8 (0.67-0.95) 0.01 0.82 (0.63-1.08) 0.16
Obese 0.64 (0.44-0.9) 0.014 0.62 (0.38-1.03) 0.06
Comorbidity

Hypertension 1.11 (0.98-1.26) A ) 0.93(0.75-1.16) 0.53
DM 1.59 (1.38-1.82) <0.001 1.25 (0.98-1.58) 0.07
CKD 1.14 (0.89-1.45) 0.28 - -
CAD 0.8 (0.62-1.02) 0.08 0.95 (0.68-1.35) 0.79
CVvD 0.81 (0.57-1.11) 0.20 - -
Malignancy 0.97 (0.77-1.22) 0.80 - -
Anemia 1.88 (1.65-2.14) <0.001 1.22 (0.98-1.51) 0.07
Vasopressor 3.38 (2.97-3.84) <0.001 2.9 (2.31-3.63) <0.001
RRT 0.47 (0.41-0.53) <0.001 2.45(0.90-6.64) 0.078
APACHE I 1.15(1.14-1.16) <0.001 1.09 (1.07-1.11) <0.001
Fluid overload 1.73(1.48-2.01) <0.001 1.43 (1.15-1.79) 0.002
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Aga AKI, acute kidney injury; ARF, acute respiratory failure; ICU, intensive care unit;
BMI, body mass index; DM, diabetes mellitus; CKD, chronic kidney disease; CAD,
coronary artery disease; CVD, cerebrovascular disease; APACHE, acute physiology and

chronic health evaluation; RRT, renal replacement therapy

Tudiuwes secondary outcomes 310 multivariable logistic regression WuIUade
FoethinliAnanemeladumendoundunuvdnnslamodoundy  dfdae  flud
overload (OR 5.72, 95% Cl 2.11-15.54, P=0.001) waz maximum AKI stage 3 (OR 1.93,
95% CI 1.09-3.41, P=0.023) luvaug@itadetesiunnemeladumandoundunundniie
lanedsunaufe medical ICU admission (OR 0.07, 95% CI 0.01-0.5, P=0.009) uaz renal
recovery (OR 0.08, 95% Cl 0.01-0.41, P=0.003) fauanslunsnsil 5

dmsuiladudsahlidannelamedsundumundinnemeladumandoundud
ﬁqﬁda mixed ICU admission (OR 5.65, 95% Cl| 1.42-22.46, P=0.014), medical ICU
admission (OR 4.91, 95% Cl 1.3-18.52, P=0.019), overweight (OR 2.08, 95% Cl 1.53-
2.81, P<0.001), obese (OR 1.94, 95% (I 1.18-3.21, P=0.009), vasopressor use (OR 2.78,
95% Cl 2.15-3.59, P<0.001), increase of APACHE Il score by 1 (OR 1.06, 95% C| 1.04-
1.08, P<0.001) wag fluid overload (OR 4.01, 95% Cl 3.04-5.29, P<0.001) SLummzﬁﬁﬁﬁf&J
tJastunnzlaneduunaumunasnnemelasuuaidaundufe underweight (OR 0.63,

95% Cl 0.44-0.89, P=0.01) Fauandlunnsned 6
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Unadjusted OR

Adjusted OR

Variables P-value P-value

(95% CI) (95% CI)
Age, 10 years 0.99 (0.87-1.13) 0.90 - -
Female 0.96 (0.6-1.55) 0.88 - -
Hospital type
Provincial

Reference Reference
hospital
Regional hospital | 1.87 (0.78-4.82) 0.17 0.38 (0.05-2.9) 0.35
University

3.46 (1.7-8.04) 0.002 0.63 (0.09-4.3) 0.64

hospital
ICU type
Surgical ICU Reference Reference
Mixed ICU 0.53 (0.23-1.32) 0.14 0.23(0.03-1.84) 0.17
Medical ICU 0.37 (0.16-0.93) 0.026 0.07 (0.01-0.5) 0.009
Reimbursement
UG, SS Reference Reference
Government 0.88 (0.52-1.48) 0.63 0.81 (0.3-2.21) 0.69
Self pay 0.42 (0.2-0.82) 0.016 0.55(0.1-2.93) 0.48
BMI
Underweight 1.46 (0.61-3.17) 0.36 0.69 (0.1-4.92) 0.71
Normal Reference Reference
Overweight 1.8 (1.04-3.07) 0.033 2.27 (0.85-6.06) 0.10
Obese 0.6 (0.14-1.75) 0.41 0.41 (0.05-3.42) 0.41
Comorbidity
Hypertension 1.05 (0.64-1.69) 0.85 - -
DM 1.8 (1.1-2.93) 0.018 1.17(0.44-3.12) 0.76
CKD 0.74 (0.33-1.46) 0.41 - -
CAD 0.54 (0.18-1.26) 0.20 0.68 (0.14-3.41) 0.64
CVD 0.57 (0.09-1.97) 0.45 - -
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Malignancy 1.61 (0.67-3.44) 0.25 - -
Anemia 1.47 (0.9-2.38) 0.12 0.76 (0.28-2.1) 0.60
Vasopressor 2.26 (1.41-3.68) <0.001 2.3(0.73-7.21) 0.15
APACHE I 1.12 (1.07-1.17) <0.001 1.06 (0.97-1.15) 0.21
Fluid overload 4.69 (2.67-8.63) <0.001 5.72 (2.11-15.54) 0.001
AKI stage 3 at

1.92 (1.19-3.13) 0.008 1.5(0.72-3.12) 0.27
diagnosis
AKI max stage 3 1.46 (1.18-1.86) <0.001 1.93 (1.09-3.41) 0.023
Max BUN (mg/dL),

1.04 (1.01-1.06) 0.004 1.08 (0.99-1.18) 0.08
increase by 10
Renal recovery 0.35(0.15-0.7) 0.006 0.08 (0.01-0.41) 0.003

Anga AKl, acute kidney injury; ARF, acute respiratory failure; ICU, intensive care unit;
UC, universal coverage; SS, social security; BMI, body mass index; DM, diabetes
mellitus; CKD, chronic kidney disease; CAD, coronary artery disease; CVD,

cerebrovascular disease; APACHE, acute physiology and chronic health evaluation
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Unadjusted OR

Adjusted OR

Variables P-value P-value
(95% ClI) (95% CI)
Age, 10 years 1.13(1.08-1.19) <0.001 1.03 (0.96-1.11) 0.40
Female 1.26 (1.04-1.52) 0.018 1.14 (0.9-1.44) 0.28
Hospital type
Provincial
Reference Reference
hospital
Regional hospital | 1.01 (0.76-1.34) 0.95 - -
University
hospital 0.99 (0.77-1.3) 0.97 - -
ICU type
Surgical ICU Reference Reference
Mixed ICU 3.72 (2.04-7.51) <0.001 5.65 (1.42-22.46) 0.014
Medical ICU 6.24 (3.49-12.4) <0.001 4.91 (1.3-18.52) 0.019
Reimbursement
UG, SS Reference Reference
Government 1.3 (1.04-1.62) 0.023 1.08 (0.81-1.45) 0.60
Self pay 0.58 (0.43-0.77) <0.001 0.67(0.4-1.13) 0.13
BMI
Underweight 0.78 (0.58-1.05) 0.10 0.63 (0.44-0.89) 0.01
Normal Reference Reference
Overweight 1.85 (1.46-2.35) <0.001 2.08 (1.53-2.81) <0.001
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Obese 1.69 (1.12-2.53) 0.011 1.94 (1.18-3.21) 0.009
Comorbidity
Hypertension 1.3 (1.07-1.57) 0.007 1.14 (0.87-1.49) 0.35
DM 1.47 (1.17-1.84) <0.001 1.01 (0.75-1.36) 0.95
CKD 1.81(1.2-2.7) 0.004 1.51 (0.91-2.52) 0.11
CAD 1.35(0.98-1.87) 0.07 1.04 (0.69-1.55) 0.86
CVD 1.36 (0.92-1.99) 0.11 0.96 (0.59-1.55) 0.85
Malignancy 1.21 (0.87-1.66) 0.254 - -
Anemia 1.61 (1.31-1.96) <0.001 1.08 (0.82-1.4) 0.59
PF ratio, decrease

1.06 (0.98-1.14) 0.13 1.01 (0.91-1.12) 0.92
by 100
Vasopressor 2.46 (2.04-2.98) <0.001 2.78 (2.15-3.59) <0.001
APACHE I 1.09 (1.08-1.11) <0.001 1.06 (1.04-1.08) <0.001
Fluid overload 3.26 (2.63-4.07) <0.001 4.01 (3.04-5.29) <0.001

Aga AKI, acute kidney injury; ARF, acute respiratory failure; ICU, intensive care unit;

UC, universal coverage; SS, social security; BMI, body mass index; DM, diabetes

mellitus; CKD, chronic kidney disease; CAD, coronary artery disease; CVD,

cerebrovascular disease; PF ratio, PaO2/FiO2 ratio; APACHE, acute physiology and

chronic health evaluation
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