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® ZEBEE (acute kidney injury: AKD) [F2FICEREE
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REICKY . AKIDFEDRA TH 5,

CAUSES OF ACUTE KIDNEY INJURY

Prerenal Renal
Sudden and severe reduction in blood pressure Artery
(shock) of interruption of blood flow to the kindeys
from severe injury or illness

« Blood loss

* Dehydration

* Heart failure

« Sepsis

« Vascular occlusion

Blood Flow

Intrinsic Renal

Direct injury to the kidneys by inflammation, drugs,
toxins, infection, or reduced blood supply
 Acute tubular necrosis
« Drugs
« Toxins
« Prolonged hypotension
* Glomerulonephritis
* Acute tubular necrosis
* Drugs
* Toxins

ﬁUnne Flow

Bladder

* Autoimmune disease
« Infection
» Small-vessel vasculitis

Postrenal
Sudden obstruction of urine flow due to enlarged
prostate, kidney stones, bladder injury or tumor
« Benign prostatic hyperplasia
« Cervical cancer
» Meatal stenosis/phimosis
« Retroperitoneal fibrosis
« Prostate cancer

» Urinary clcul Lullo LD, et al. Nephrology Point of Care.2017:3(1):23-32
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2 o] e — No AKI (n =47)
T © B reseuaeesens
S gmanan === Mild/moderate AKI (n = 75)
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= = Severe AKI (n = 54)

g 4

o

d ) r T T T T 1

D2 D7 D12 D17 D22 D27
Time (Days)
B
No or Mild/moderate vs Severe AK|I* : —&— 2.27 [1.30 - 3.97] p = 0.004
No or Mild/moderate vs Severe AKI e e 2.30[1.32-4.01] p=0.003
No vs Mild/moderate AKI —D— 2.42[1.01-5.83] p =0.048
Mild/moderate vs Severe AKI —— 1.74 [0.97 - 3.12] p = 0.061
No vs Severe AKI —— 1.99 [1.30 - 3.03] p = 0.001
Decrease risk of death 1 Increase risk of death

Payen D, et al. PLoS ONE.2012:7(6):€35838
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Miyamoto Y, et al. Crit Care. 2019:23(1):172.
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na. Mortality of Sepsis Patients + AKI

80% 1 p<0.01 80% +

Hoste! ® Lopes*
= Yegenaga?
= Oppert® p <0.0001
—_ 60% + = 60% =
2 2
£ 2
= 40% - w 30%s
b= i
(=} (=]
= =
20% 20%
0% r 0% -
No AKI AKI No AKI Risk Injury Failure

1. Hoste EAJ, Lameire NH, Vanholderet RC et al. J Am Soc Nephrol. 2003;14:1022-30.
2. Yegenaga |, Hoste E, Van Biesen W et al. Am J Kidney Dis. 2004;43(5):817-24.

3. Oppert M, Engel C, Brunkhorst FM et al. Nephrol Dial Transplant. 2008;23(3):904-9.
4. Lopes JA, Jorge S, Resina C et al. Crit Care. 2007;11(2): 408.
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100 1- FULL RECOVERY

RENAL FUNCTION

TIME Cerda J. et al. Clin / Am Soc Nephrol. 2008:3: 881-886,
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AKI biomarker Biological role Biological Stress Damage Functional Roles in practice Pop studied L
sample marker marker marker
AAP; ALP; y-GT Enzymes located on the brush border of proximal Urine X Diagnosis and severity ~ ICU Elevated in UTL
tubular cells; released into urine after tubular of AKI cardiovascular disease, stroke
damage
CCL14 Pro-inflammatory chemokine; released into urine Urine X Kidney recovery ICu Performance might vary in
following tubular cell stress/damage different AKI phenotypes
Chitinase 3-like 39-kDa intracellular protein of glycoside hydrolase Urine X Diagnosis of AKI Cardiac surgery Limited performance in real-
protein 1 family; expressed by endothelial cells, macrophages, ~ Plasma ICU world settings as a single
and neutrophils and released into the urine and biomarker
plasma
Cystatin C 13-kDa cysteine protease inhibitor produced by Plasma X Diagnosisof AKTand ~ Cardiac surgery Confounded by age, sex,
nucleated human cells; freely filtered measurement of severity Liver inflammatory state, diabetes,
transplantation low albumin, muscle mass,
Hospitalized high-dose steroids
patients
DKK3 38-kDa renal tubular cell-derived glycoprotein; Urine X Risk assessment and Cardiac surgery Elevated in CKD
secreted into urine under tubular stress conditions prediction of AKT
HGF Antifibrotic cytokine produced by mesenchymal Plasma X Severity of AKI and Hospitalized Limited performance
cells; involved in tubular cell regeneration after AKI renal recovery
and measured in plasma
Hepcidin 2.78-kDa peptide hormone predominantly produced  Urine X Diagnosis of AKI and Cardiac surgery Decreased in anemiaand
in hepatocytes; freely filtered into urineand plasma ~ Plasma assessment of severity ~ ICU increased in inflammatory
state
TIMP-2; IGFB7 Metalloproteinases released during tubular cell cycle  Urine X Prediction and diagnosis  Cardiac and Elevated in diabetes
arrest (cell cycle arrest biomarker) of AKIand assessment ~ noncardiac surgery
of severity ICu
IL-18 18-kDa pro-inflammatory cytokine; released into Urine X Prediction and diagnosis Hospitalized Elevated in inflammatory
urine following tubular cell damage of AKI patients state
ICU Lack of cutoff values
ED cardiac surgery
KIM-1 Transmembrane glycoprotein produced by proximal =~ Urine X Prediction and diagnosis Hospitalized Elevated in chronic
tubular cell; released into urine after tubular cell of AKI and assessment  patients proteinuriaand inflammatory
damage of severity ED cardiac surgery  diseases
L-FABP 14-kDa intracellular lipid chaperone; freely filtered ~ Urine X Diagnosis of AKI Cardiac surgery Associated with anemia in
and reabsorbed in proximal tubule; excreted into Plasma ICU nondiabetic patients
urine after tubular cell damage and measured in the ED
urine and plasma
NAG >130-kDa lysosomal enzyme; released into urine Urine X Diagnosis of AKI Cardiac surgery Elevated in diabetes and
after tubular damage Hospitalized albuminuria
patients
NGAL At least 3 different types measured intheurineand ~ Urine X Diagnosis of AKI and Cardiac and Elevated in sepsis, UTI, CKD
plasma Plasma measurement of severity noncardiac surgery  Lack of specific cutoff values
Monomeric 25-kDa glycoprotein produced by Coronary
neutrophils and epithelial tissues, including tubular angiography
cells ICU hospitalized
Homodimeric 45-kDa protein produced by patients
neutrophils Posttransplant
Heterodimeric 135-kDa protein produced by tubular ED
cells
Netrin-1 50-75-kDa laminin-related molecule minimally Urine X Diagnosis of AKI Cardiac surgery Limited data in high-risk
expressed in proximal tubular cells of normal settings, for example, CKD,
kidneys; released into urine after tubular cell damage diabetes, critical illness
PENK Endogenous polypeptide hormone in adrenal Plasma X Diagnosis and ICU cardiac surgery
medulla, immune system, and renal tissue; freely assessment of severity of Hospitalized
filtered and measured in plasma AKI and renal recovery  patients

AKI, acute kidney injury; CKD, chronic kidney disease; ED, emergency department; ICU, intensive care unit; UTL urinary tract infection; AAP, alanine aminopeptidase; ALP, alkaline phosphatase;
¥-GT, y-glutamyl transpeptidase; CCL 14, C-C motif chemokine ligand 14; DKK3, dickkopf-3; HGF, hepatocyte growth factor; TIMP-2, tissue metalloproteinase-2; IGFB7, insulin-like growth factor
binding protein 7; IL-18, interleukin-18; KIM-1, kidney injury molecule-1; L-FABP, liver-type fatty acid-binding protein; NAG, N-acetyl--D-glucosaminidase; NGAL, neutrophil gelatinase-associat-

ed lipecalin; PENK, proenkephalin-A.

Ostermann M. et al. Nephron. 2022:146:295-301
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Alge JL, et al. Clin J Am Soc Nephrol 2015 ; 10 -~ 147-55.
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A NGAL AUC 0.720 (95% CI 0.638-0.803)
Fh NGAL (FRehCreffiiF) AUC 0.727 (95% CI 0.678-0.776)
%5 NGAL AUC 0.787 (0% 4@@{ _0.824)
3% NGAL AUC 0 £, % WCXD 0.828)
411 NGAL Al'” %\\ - 803)

e NGAL £ G O e g0y

R Cystatin C (RO 52 - X C ¢
o " @%7\&\/: OGSO
Mm% Cystat )4y AN 5 K L10.690-0.990)

) D e () “ o
MiE O L7y N At 30 T ¥ T 95% Cl 0.723-0.803)
/\./ /\ %{Sl . o) _
e C %%4\ \(/@/’{1/579 \)&g@ﬁ 5C 0.768 (95% Cl 0.729-0.807)

R a
migs L ?\&é sk AUC 0.772 (95% CI 0.715-0.829)
mEs L7 ,@% AUC 0.759 (95% CI 0.717-0.800)
ez L7\ T AUC 0.764 (95% CI 0.732-0.796)

FRABTIMP-2 X IGFBP-7 AUC 0.857 (95% CIl 0.789-0.925)
Klein SJ. Et al. Intensive Care Med.2018:44:323-336
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CQ2-1 AKIZHICELTKDIGO ZHBEZERIANEH?
# :RIFLE BESSU AN BECHEL TERTEOTACENTLSTEN S, AKI DBHICIE

KDIGO BEEZHLSCEERERET S, L, BFREOFAICOVTIE. EOBEERNAINENAES

rTiEEL,

HEoES 2 IEFTYADESE C
IEFAMERE  KDIGO B¥E AKN ELURFLEEFEER LICEET, FPURALELTRCHTE
N ERHREL 11 BB ucy, SFEAICDVWTEHE LcboEFEr-T. 11 ROSERHRIC
ST KDIGO EF(C4& 5 AKI 2L RIFLE aWIF AKIN BEFEHE LIZBOTIE, KDIGO [ RIFLE,
AKIN W B/LEBEDHVWERFICRRARTCEZRIRT 3 MmN TLS.

KDIGOIZ & 2 AKIEZRrEE E BIEE2REICIE. B 7 L 7 T =V EE ORI
BEACEREDTFAINTND

%

1. asCre > 0.3mg/dL(48hLIRA)
2. sCre OIRGEHNS1.5F LR
3. REBO.5ml/kg/hEL A6 hLLEF56E

sCre

PR

Stagel

AsCée>0.3mg/dL or sCre 1.5~1.9

f&

0.5 ml/kg/h#7# 6hLLE

Stage?2

sCre 2.0~2.9{5kR

0.5 ml/kg/h&iE 12hLLE

Stage3

sCre 3.0f&~_E% or sCre>4.0mg/dL
FTOLR
or BEREEM%

0.3 ml/kg/hkiE 24hLlE
or 12hEL LD

Exl1-30—Do%&mi-t

IXAKI & 2ZHTT B, sCreb IREICKAEEENFECIIEEEDS WIS AT 3,
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KDIGO, Clinical Practice Guideline for Acute Kidney Injury. Kidney Int (Suppl) 2012:2:1-138

1. Er‘@ K mfm}_éz%f“ (BMEMERE) . FKE. 5 > MELR
2 (FRF THEEME. ATRRAE)
2. memr Eﬂ/aK>60mEq/L\ RBHTEEICH A b B $ >5.5mEqg/L.
ODBERZEAL (TRES. wideQRS, EHILMEAER, 1RIK)

3. &7 F—2 X pH<7.15 or/and HCO3 = 15mmol/I
4. PREIEEIR | BEfEE. B - TR, ODERA.

5. =MgIE : M5 Mg2 *>8mEq/L. BKREFNEX
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CQ7-1 AKI (;ﬁbfﬂnﬁiﬁftﬁlﬁ’iwl‘.ﬁﬂ&é?/\’?b‘

¥ 2 AK S U TEHOmESM B iRl PERENE TSI IE T VARS UL, BEERPHEEE
LEERUTHBORBBEREIRETH D,

ERE0RST Bl IETFVADEE C
IEFVADRE QRO RCT D55 3|OE—HE RCT (DfEFME 2\, ICU 18 CBVLTIZ, 2
OmMAREFEMENTECRE FEEBUTLZ, UL, i RCT ZNA X IR TIZEMWOED
MEZEFNEHI 21,
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CQ11-5-1 : BUMAEY AKI I L T, BHOBR
BELEETON? (Stage 2 vs Stage 3 £ /-3
BRAHE B IG)

Answer : BtMmiEM AKI 2L T Stage 2 TOHRD

BREBHFELEFT)PENIZOVWT, AHAIKI4 VT
HEREZRR LRV,

HAMRIIEZHES 1 N Z 4 > 2020. HERZEF 55 EF2M 2021 F 285

CQ11-4 : UMFAEY AKI ICH T 2 BREBEEAEATIX
FRpaRET >N ?

Answer : BUMIEME AKI (264 2 BEL L, bt
B - BMREROE LS 2 #IRL THMbAR W
(GRADE 2C : T¥F Y ADHMEEM = T{&])), 727U,
FEFRBRED T L R AEHNZ DWW T I RS Ha e % 3R

44 (Good Practice Statement),

CQi11-5-2 : MMEMH AKI ICx LT, BHOBR
BEE%E1TH5H0? (Stage 3 vs hER#EXHE )

Answer : BUMAEYE AKI 24 L T Stage 3 COHEHD
BABHRL A TLRVWI 329 <HE TS (GRADE
2D : T F Y ADMEENE = [FERIZE]),



ELAIN study

*EEETR

® 18 LI EDAKIEE (KDIGO stage 2 ; fiTt: E& A’ main)

® Plasma NGAL>150 ng/mL

® MAP>65 mmHg

@ LWINHMIDZEWE-Y (EEMME. FEEOFER. AR ; FKER Y., sz~
% ; SOFA score>2)

YoeE A ha—I

® Early-strategy®t :KDIGO stage?2 D if#¢. SEFHEILIAIZRRT % FH14

® Delayed-strategy®f : KDIGO stage3d i ie. 12BFEILIANICRRT % BA44,

® RRTHexhH#E L (BUN>100mg/dl, K> 6mEq/L or LDEBEMER, Mg2+> 8mEq/L .
120 T200mILL T DRE) h'dh % & A,

*iER
® EarlyEt(iDelayedBf L Y HLI0HZETEABEICED -
o SiTHAC ABEAR b BRI D o 7=,

80+

Delayed RRT

S
o
1

Early RRT

Overall Mortalﬁhobabmty, %
8 (o]

o

0 10 20 30 40 50 60 70 80 90
Days Since Randomization

No. at risk
Early RRT 112 92 82 78 75 73 69 69 66 55
Delayed RRT 119 90 79 70 63 62 59 58 54 48

JAMA. 2016.15 © 2190-9



AKIKI study

*EEET R
® 18 EDAKIEE(KDIGO stage 3)
® A\ TMikesAHvasopressor (epinephrine or norepinephrine) A L TW % £F

xaE7O0ba—

® Farly-strategy®f (2| V) T TR HICRRTHA

® Delayed-strategy®f : BUN>112 mg/dl, K>6mEq/L, pH <7.15, 2fm/KiE, R -
Z IRDT2EFE L ED B NILERP A ICRRTEIEA

VGRS A

® FarlyBtd DelayedBECO0HETRICHEEEA L, 2:2“\

T e
0.5+

0.4+
0.3+
0.2+
0.1+
0.0

Delayed strategy

Proportion Surviving

P=0.79

T T T T T T T T 1
0 7 14 21 28 35 42 49 56 60
Days
No. at Risk

Early strategy 311 241 207 194 179 172 167 161 158157
Delayed strategy 308 239 204 191 178 165 161 156 156155

N EnglJ Med. 2016.375:122-33.



IDEAL-ICU study

*EEER

® I8FEULTICUICAZE L-KIMMEEa vy IDEH

® RIFLES$ETAA < EH 1D EDFailure stageE# % i 7- 3 AKI & &14f

« ZFr (0.3ml/kg/h) A 12BFRILLE

o 12BFFELLE DR

o« MEFECEeNAR—XZ7A4 2 D3ELH L <IFdmg/dLH L <130.5mg/dLU ED & 7

Al 0 Na—Ib
® Early-strategy®f :RIFLEEXE TFailure stage D2l H 5 120 LI IZRRT % B4,
® Declayed-strategy®t | BHEEEHA BARIE L 7o L 5 & Life-threating (S KILEE>6.5
mmol/l, KFET > F = X (pH <7.15), IBEER (R RFIA M. fikE) KR
T NIL48RFEILL i@ L TH 5 RRT %z FLA,

* R 7 on)
o MMM 3 v & DAKICHT 3 BHIRRT 14 : L e
™ w

OHZIETEXRAHE L L,

Proportion Susviving

Early strategy
o 2[HDOFREMBTOMBR., BHEERPILE Lo/ } e
0.00-+ Y T U T T )
0 30 60 % 120 150 180
Days since Randomization
No. at Risk
Delayed strategy 242 137 117 112 107 105 100

Early strategy 246 127 109 9 93 9 92

N EnglJ Med 2018;379:1431-42



STARRT-AKI study

*EEET R

® 18U ETICUICAE

® KDIGOTStage 2-3DAKIEEH(RETH BECre=1.47Tmg/dL, &%
Cre=1.13mg/dL)

xaE70ba—

o FHRE AEE 2| {FIF T2 ICRRT % B4,

® EAEL : RRTHeX@EIL (pH<7.2 or HCO3<12mmol/L, K> 6mEq/L, A&@E| 2 & 5
WOR R4 ; PF ratio <200) 579, b L < [ZT2ERHRE L T HAKINBET 2154
IZRRT %z BFA,

VGRS
® 90E|Ftt_"5 ICBI L THIEEICEDL L,

(= LY
o
90
80
704 Mg Standard RRT
60 Accelerated RRT

—

Survival (%)

Days since ation
No. at Risk
Standard RRT 1462 1138 999 939 897 878 862 844 833 823 /v E/? / / M@d ?0 270 383. ?40_ ?5]
ccelerated RRT 1465 1122 985 925 892 365 846 835 830 823 g . .




ENaichd

TEGI%X
REER
inclusion criteria
delayBf DRRTRIGEL#

FRtaRsRE (FERS)
earlyBEDORRTE A X

delayBfORRTE A X

primary endpoint

JAMA. 2016
kA Ehek

231

g 97 %

KDIGO2

HEXE S or
KDIGO3

6 vs 25.5
100%

90.8%

90HZETX
39% vs 54%

NEJM. 2016
77 R 31
620

FUImAE 79%
it 21%

KDIGO3

SHUEZFR - IR
or 112<BUN<140

2 vs b7
98%

51%

60HZETER
49% vs 50%

NEJM. 2018
75 v R 29KE%

488

B iE100%

RIFLE-Failure

X E S or 485 fH

L EMRER L
7.6 vs b1.5
97%

62%

90HZETX
58% vs 54%

NEJM. 2020
156/ = 1687E:%

29271

%} 58%
g 42%

KDIGO2-3

HEXTE G of
1285fE L _EAK]

6.1 vs 31.1
96.8%

61.8%

90HZETLXR
43.9% vs 43.7%
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@ M Delayed versus early initiation of renal replacement therapy
for severe acute kidney injury: a systematic review and
individual patient data meta-analysis of randomised clinical

trials

Crosshlark

Stéphane Gavdry*, David Hajage®, Nicolas Benichout, Khalil Charbit, Saber Barbar, Alexander Zarbock, Nuttha Lumlertgul, Ron Wald,
Sean M Bagshaw, Nattachai Srisawat, Alain Combes, Guillaume Geri, Tukaram Jamale, Agnés Dechartres, Jean-Pierre Quenoti, Didier Dreyfusst

A
28-day mortality, n/N (%) Risk ratio (95% C1) Weight (%)
Delayed RRT Early RRT
Combes et al, 2015 10/22 (45%) 11/20(55%) o e 083(045-151) 31 1-0 - S — Early R RT
Wald etal, 2015 15/52 (29%) 13/48 (27%) B 1.07 (0-57-2-00) 29 D E
Gaudry et al, 2016 134/308 (44%) 129/308 (42%) —— 1.04(0-87-1-25) 342 Iayed RRT
Zarbock et al, 2016 48/119 (40%) 34/112 (30%) . 1:33(0-93-1-90) 91
Barbar et al, 2018 102/241(42%)  111/245(45%) .t 093(076-114) 282 0- 8 -
Lumlertgul et al, 2018 35/60 (58%) 36/58 (62%) —a— 0-94(070-126) 133
Srisawat et al, 2018 9/18 (50%) 10/20(50%) I S 1.00(0:53-1-89) 28 _é\
Gerietal, 2019 13/17 (76%) 11/16 (69%) e 111(073-170) 64 —
Total 366/837(44%)  355/827 (43%) '% 0-6 -
Random-effects one-step model > 1.01(091-113) e 5 ——
Random-effects two-step model > 1.01(0:91-113) 9
Pa00% = TR i S e o P B i P e P o e e i e e s e e e
£a00 pa
©
| A S S E— . -
025 05 1 2 4 g 0 4
«— —
Favours delayed Favours early )
wvy
B
28-day mortality, n/N (%) Risk ratio (95% 1) P— 0-24
Delayed RRT Early RRT .
= = Hazard ratio 1-01 (95% Cl 0-87-1-17)
X 0869
Male 228/528 (43%) 221/526 (42%) - 1.02 (0-89-117) O T T T 1
Female 138/309(45%) 1341301 (45%) < 100 (0-84-1.19)
Age (years) 0520 0 7 14 2 1 2 8
266 126/355 (35%) 143/388 (37%) e 096 (0-79-1-16) Days
>66 240/482 (50%) 212/439 (48%) - 103(0:91-117) .
SOFA score at randomisation 0284 NUmber at I'ISk
<D 179/430(42%)  165/425(39%) e 107(091-126)
>12 181/390(46%)  185/383 (48%) —- 0.95(0-82-1.09) Early RRT 831 63 6 55 2 509 474
Sepsis status at randomisation 0062 Del a ed RRT 8 O 6 1 8
No sepsis 98/209 (47%) 77207 (37%) L 122 (0.98-152) y 4 45 557 S 7 47
Sepsis 258/605(43%)  267/600 (45%) -« 0.96(0-85-1.09)
Chronic kidney disease* 0359
No 243/600 (41%)  271/655 (41%) - 0-97(0-85-111)
Yes 92/180(51%) 62/135 (46%) e 109 (0-87-137)
Overall * 1.01(0:91-1-13)
—

o 11 Lancet 2020; 395: 1506—-15

Favours delayed Favours early



O AXTFHFYIRTIE, AKIBEIZCE ITARRTOREEBH
BOMEWLWNICL - T, 28HZETEXRICEEZE T AW
ZEDNTREINTZ,

& EEDRELRE ﬁ@%afmwwﬁ%%éxm‘
S BERBEILAE L7215 @&%%?% &
. BRDOERII O@#%T @# . =T AN
bﬂ% JO—FThHHEEDHOND,




ELFIRLTITESD? [RAZTHE] @

Comparison of two delayed strategies for renal replacement ) ®)
therapy initiation for severe acute kidney injury (AKIKI 2): .
a multicentre, open-label, randomised, controlled trial
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The Atrtificial Kidney Initiation in Kidney ®
Injury 2 (AKIKI2): study protocol for a
randomized controlled trial
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c o
g . observed Dielayed strategy a
@ B0
c s Patients did not reccive RRT and L LR
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5336 patientswith AKl and who received or had received vasoactive agent or
invasive mechanical ventilation, or both

4466 excluded
1919 did not reach stage 3 of KDIGO classification ﬁ ﬁ
605 had immediate RRT indication < E:F | H IJ R RT

384 had severe chronic renal failure .
304 had already received RRT for the current episodt \ —a_ T‘\ - %: A é *L
108 had moribund state
288 had treatment limitation T \,/ \ %
253 had cardiac arrest without awakening
197 had AKI caused by urinary tract obstruction, renal vessel
obstruction, tumour lysis syndrome, thrombotic
microangiopathy, or acute glomerulopathy
175 had inclusion criteria already present for more than 24 h
74 had poisoning by a dialysable agent
70 had renal transplant
60 had class C liver cirrhosis
12 were under curatorship
17 were pregnant
103 were eligible but not followed up

767 patients with AKl stage 3 of KDIGO classification

10 were erroneously included
127 received RRT because of urgent indication (before reachin
’ randomisation criteria)
352 did not reach randomisation criteria and did not receive RRT
v

278 patients randomly assigned

v v

137 randomly assigned to 141 randomly assigned to
standard-delayed RRT strategy more-delayed RRT strategy

| |
v

278 included in the intention-to-treat analysis

Figure: Trial profile
AKl=acute kidney injury. KDIGO=Kidney Disease: Improving Global Outcomes. RRT=renal replacement therapy.



At onset of Upon randomisation
monitoring
(KDIGO stage 3)
n-757 Delayad RRT group More-delayed RRT
(n=-137) strateqy group (n-141)
Age 65(13) 65(13) 65 (12)
Sex
Female 235 (31%) 35(26%) 38 (27%)
Male 522 (69%) 102 (74%) 103 (73%)
Serum creatinine before intensive 0.98 (0-33) 1.08 (0-36) 1.08 (0-41)
aare unit admission, mg/dL*
Coexisting condition
Chronic renal failure 76 (10%) 17 (12%) 16 (11%)
Hypertension 424 (56%) 81(59%) 84 (60%)
Diabetes 192 (25%) 40 (29%) 31(22%)
Congestive heart failure 47 (6%) 9 (7%) 6 (4%)
Ischaemic heart disease 79 (10%) 15 (11%) 21 (15%)
Simplified Acute Physiclogy Score Il 70 (15) 73(14) 72(13)
Sepsis-related Organ Failure 11(3) 12(3) 11(4)
Assessment
Physiological support
Invasive mechanical ventilation 574 (76%) 113 (82%) 115 (82%)
Vasopressor support (epinephrine 601 (79%) 94 (69%) 80 (57%)
or norepinephrine)
Exposure to at least one nephrotoxic 367 (48%) 63 (46%) 65 (46%)
agent in past 2 days
Septic shock 405 (54%) 81(59%) 79 (56%)
Acute respiratory distress 226 (30%) 53(39%) 51(36%)
syndrome
Biological characteristicst
Serum creatinine, mg/dL 2.6(1-8) 5.0(20) 5.9(22)
Blood urea nitrogen, mg/dL 47 (31) 92(29) 107 (28)
Serum potassium, mmol/L 4.4(09) 4.4 (0-8) 4.6 (0-8)
Serum bicarbonate, mmol/L 19.5(6-0) 19-4(4.2) 18.4(5-2)

Data are mean (S0 or n (%). To convert values for creatinine to micromaoles per litre, multiply by 88-4. To comvert
values for blood urea nitrogen to millimoles per litre, multiply by 0.357. KDIGO=Kidney Disease Improving Global
Outcome. RRT=renal replacement therapy. *Serum creatinine concentration before intensive care unit admission was
determined by the results of a measurement in the 12 months preceding the intensive care unit stay or estimated.
tBiological characteristics are provided at the time of onset of menitering of patients with stage 3 acute kidney injury

and at the time of randomisation.

Table 1: Baseline characteristics

(Table 2 continues on next page)

Delayed RRT strateqy More-delayed RRT pvalue
group (n=137) strategy group (n=141)
RRT-free days
All patients 12 (0-2 9 10 (0-24) 0-93
Sunvivors 24 (15-27) 73 (14-28) 0-54
MNumber of patients who actually 134 (98%) 111 (79%) <0-0001
received RRT
Time from randomisation to RRT, h 3(2-5) 33 24—60) <0-0001
Number of RRT sessions™ 5{2-10) 5(z10) 075
Duration of RRT days* 5{2-10) 5(210) 075
Modality, first day*
Intermittent RRT B1(60%) 64 (58%) 0-53
Continuous RRT 52 (39%) 44 (40%)
Both modalities 1(1%) 3(3%)
Maortality
At day 28 52 (38%) 63 (45%) 026
At day 60 60 (44%) 77 (55%) 0.071
AtICU discharge 55 (40%) 66 (47%) 026
At hospital discharge 61 (45%) 75 (53%) 015
Patientswith treatment limitation in I7(T%) 45 (32%) 039
the ICU
Ventilator-free days 0(0-17) 0(0-19) 059
Vasopressor-free days 1(3-%7) 15 (0-27) 028
Length of ICU stay 18(12-31) 16 (10-32) 0-64
Length of hospital stay 34(17-51) 29 (15-58) 074
Renal function recovery at day 60t 21(51) 29 (69) 010
RRT dependencet
Atday 28 13 (16) 7(11) 033
At day 60 3(4) 1(2) 062
Hydration status
Weight at day 7, kg 92 (19) 90 (21) 015
Clinical oedema scale at day 7§ - - 085
Absence 34(38%) 32 (41%)
Mild 19 (21%) 17 (22%)
Moderate 21(23%) 10 (24%)
Severe 16 (18%) 10 (13%)
Cumulative fluid balance, mL
After 2 days 1584 (3406) 1581 (2800) 0-99
After7 days 1744 (8338) 2072 (8158) 079
Nutritional status at day 7
Simplified NUTRIC score 5(3-6) 5(3-6) 0-92
Serum albumin, g/L 18(41) 26 (49) 091
Serum transthyretin, mg/L 21(54) 30(75) 035
Serum C-reactive protein, mg/L 77 (65) 32(71) 0-41
Catheter-related bloodstream infection 18(13%) 15 (11%) 0.52
MNumber of dialysis catheter-free days 6(0-20) 3 (0-19) 075




Delayed RRT strategy More-delayed RRT pvalue
group (n=137) strategy group (n=141)

(Continued from previous page)
Complications potentially related to AKl or RRTY

Haemorrhage 24 (18%) 30 (21%) 043
Thombogytopenia 63 (46%) 64 (45%) 095
Thrombasis 7 (5%) 2(1%) 010
Hypokalaemia 27 (20%) 34 (24%) 037
Hyperkalaemia 12 (9%) 8 (6%) 032
Hyponatraemia 12 (9%) 18 (13%) 028
Hypernatraemia 24 (18%) 17 (12%) 020
Hypophosphataemia 18 (13%) 21(15%) 0-66
Cardiac rhythm disorders
Severe 4(3%) 4(3%) 1.00
Moderate 26 (19%) 20 (14%) 026
Prneumothorax 4 (3%) 3(2%) 072
Haemothorax 0 o 1.00
Air embolism 0 1] 1.00
Arteriovenous fistula 0 1] 100
Pericarditis 0 1] 1.00
Unexpected cardiac arrest 8 (6%) 7 (5%) 073
Hypothermia 4 (3%) 4(3%) 100
Barthel Activities of Daily Living Index 13 (10-24) 12 (10-18) 022

Data are median (IQR), mean (SD), or n (%). Details regarding the modified NUTRIC score and the oedema scale are
provided in the appendix (pp 3-10). RRT=renal replacement therapy. ICU=intensive care unit. MUTRIC score=MNutrition
Risk in Critically ill score.* AKl=acute kidney injury. *For patients who received at least one RRT session (n=134).
‘tRenal function recovery is reported for patients who survived and forwhom serum creatinine concentration
determination was available at day 60. tRRT dependence is reported for patients who survived at day 28 and day 60.
SFor patients forwhom we have the data (n=00). fiDefinitions of complications potentially related to AKI or RRT are
provided in the appendix (pp 5-6).

Univariable analysis

Multivariable analysis

Hazard ratio (95% Cl) pvalue

Hazard ratio (95%Cl}) pvalue

More-delayed strategy 1-34 (0-96-1-89) 013 1-65 (1-09-2.50) 0018
Simplified Acute Physiclogy 1.03 (1.02-1.05) =0.0001 1.03 (1.01-1.05) 0-0005
Score Il
Mechanical ventilation 2:90 (1-47-570) =0-0001 3-44(1.52-7-81) 0-0020
Catechalamine infusion 1.69 (1-17-2-44) 00080 1.13(0-69-1-84) 064
Sepsis status 0064 019
Sepsis 078 (0-47-130) 0-56 (0-28-1.12)
Septic shock 144 (0-98-2.12) 0-91 {0-51-1-64)
Time between ICU admission  0-69 {0-36-1.31) 024 070(0-31-1-59) 039

and acute kidney injury

ICU=intensive care unit.

Table 3: Multivariable analysis of risk factors for day-60 mortality

Table 2: Primary and secondary outcomes
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Original Article

Nephrology Dialysis Transplantation

Costs and outcomes of acute Kidney injury (AKI) following cardiac

surgery

Joseph F. Dasta', Sandra L. Kane-Gill?, Amy J. Durtschi®, Dev S. Pathak* and John A. Kellum®
Table 4. Resource usage and outcomes of three RIFLE categories in patients with AKI after coronary artery bypass graft surgery?

RIFLE-R RIFLE-I RIFLE-F P value
Incidence (%) 33.5 27.1 19.4
Mortality (%) 5.1 12.9 26.0 =0.003
BRI (%) 0 29 140 =0001
Lotal nostoperative costs 20 697 (20041523511 38924 (25 09270 424) 52.618(35250-9] 954y =0.00]
ICU costs 21 775 (13 444 41 427) 28 872 (1796163 322) 40 328 (21 454 83 687) =0.001
ICU costs (% of total costs) 733 742 937
Total postoperative LOS (days) 9(6-17) 11 (7-19) 16 (12-25) =0.001
1CU LOS davs 220(1.34 52 345(1.9-7.7) 542 (28 123) =0.001
ICU LOS (% of total LOS) 254 313 338
ICU room 3400 (1197-7901) 5312(2633-13 360) 9054(4392-25 607) =0.001
ICU supplies 439 (97-1411) 1041 (207-2023) 1930 (578-4465) =0.001
Laboratory 2865 (1651-5516) 3483 (1788-6478) 4512 (2994-10 817) =0.001
Pharmacy 2198 (1180-3932) 2426 (1515-6106) 5054 (2878-9995) =0.001
Ventilatory 304 (152-679) 370 (257-1451) 903 (457-2717) =0.001
Dialysis N/A 901 (587-1367) 2413 (841-4534) 0.06

Median (interquartile ranges).

ICU, Intensive care unit; LOS, length of stay; RRT, renal replacement therapy; NA, not applicable.

Table 5. Effects of RRT on costs and outcomes in patients with AKI after coronary artery bypass graft surgery®

Total post operative costs § ICU costs Total postoperative LOS (day:

ICUTAKIZXT
L TRRTZ1T-

ICU LOS (days) Mortality (%)

Cases with RRT (n =27)
Cases without RRT (n = 231) 34 953 (22 275-61 495)
Controls (N = 258) 18 463 (14 704-23 822)

74040 (38 155-124 425)4 71 511 (26 508122 980) B21.0 (13-35)
23880 (14 509-49 489) Q10.0(7-17)
13836 (11,165-19923) §5.0 (4-T7)

Cases with RRT and cases without RRT are significantly different in all categories from each other (P = 0.001) Both case cohorts are significantly

different from controls in all categories (P < 0.001).
“Median (interquartile ranges)
ICU, Intensive care unit; LOS, length of stay; RRT, renal replacement therapy.

6.7(3.2-20.8)
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