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Meta Analysis: All 15 studies

Study name Statisticsfor each study Oddsiatioand 95% Cl
Odds Lower Ul)pel

ratio limit imit Z-Value p-Value
Bouman 2002 Mixed 1.375 0487 3.884 0.601 0.548 I—
Sugahara 2004 Surgery 0028 0003 0.231 -3.318 0.001 T
Liu 2006 Mixed 0773 0460 1.298 -08974 0.330
Sabater 2008 Mixed 0.055 0006 0524 -2520 0.012 =
Bagshaw 2010* Mixed 1563 0833 2619 1.697 0.090 L
Gettings 1999 Surgery 0399 0164 0973 -2.019 0.043 —il—
Elahi 2004 Surgery 0.800 0273 2341 -0407 0.684 ——
Demirkilic 2004 Surgery 0533 0183 1552 -1.154 0.249 —a
Andrade 2007 Mixed 0100 00189 0515 -2752 0.006 B2
Manche 2008 Surgery 0.051 0.010 0256 -3.623 0.000 L
lyem 2009 Surgery 0778 0229 2644 -0.403 0.687 —T
Shiao 2009 Surgery 0.260 0110 0614 -3.075 0.002 —i—
Bagshaw 2009 adj Mixed 1.250 0915 1.708 1.401 0.161
Wu 2007 adj Surgical 0.259 0068 0888 -1.977 0.048 o
Carl 2010 adj Mixed 0380 0177 0816 -2.482 0.013 —i—

0.446 0276 0723 -3.279 0.001 <>
0.01 0.1 1 10 100
Favours Early Favours Late

Meta Analysis
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Karvellas et al. Critical Care 2011, 15:R72
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KDIGO AKI Stage
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Study design
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Patients Exclusion criteria
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Randomization
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OQutcomes

* Primary outcome
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« Secondary outcome
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Statistical Analysis
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%"Jb 10%dDLossHBZ=EE L Total6 2045 DFELH
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 Intention to treatf&Af

JAMA 2005;294:813-8.N Eng J Med 2009;361:1627-38,Lancet 2006;368:379-85 et al
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5528 Had AKI and received
vasoactive agent and/or invasive

mechanical ventilation

55287 AKI, A TR 2R7R

2098 Were excluded L \ L/ ﬁE%O)ﬂ-/—I_\ — I\

«| because AKI did not reach

\ 4

stage 3 of KDIGO
classification

3430 Had AKI stage 3 of KDIGO

classification

) 4

Y

KDIGO Stage3(TiZEE/R0)N
20934172 R4+ U, 5% D 343041

370 Had severe chronic renal failure

348 Had moribund state

331 Had cardiac arrest without awakening
265 Had treatment limitation

209 Had inclusion criteria already present

for more than 5 hours

165 Had already received RRT for the

current episode of AKI . . . \ \

149 Had Child C liver cirrhosis E I t E ' C KDT

144 Had AKI caused by urinary tract XC u S I O n C rl e rl a .[E d\

obstruction or renal vessel obstruction or
. . A\ Y — LY

tumour lysis syndrome or thrombotic E I I

microangiopathy or acute glomerulopathy (@ b2 72 K8

81 Had extracorporeal lung or circulatory

assistance I
74 Had renal transplant

42 Had poisoning by a dialyzable agent
12 Were included in another clinical study of
aRRT

227 Were eligible but not enrol led

620 Underwent randomization

A 2

RRT strategy

312 Were assigned to early

EarlyE%3124!, LateE¥30841(C 53|17

1 patient refused the | g
use of data -
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v 51N, NEarlyBED—BINShNziES

308 Were assigned d to

L1z7z8b,516 19810 Study ([CSI

619 Were included in the analysis




Baseline clinical characteristics

Table S2. Characteristics of the patients at baseline*

FHEn6 5 AT

ICUAEEH

- Medical 80%
- RS FM115%
- PTEFMTI5%

my&Cr 0.95mg/dl

BAIERE

- CKD 7% vs 12%
- HT 50%
- DM 26%

Characteristic Early RRT | Delayed RRT
strategy strategy
Age oyt 64.8+14.2 67.4+13.4
Male sex ¢do. (%) 209 (67) 198 (64)
Weight ¢skg 85.4+22.2 83.8+20.9
Main reason for ICU admission ¢ho. (%)
Medical 247 (79) 246 (80)
Surgical, emergency 48 (15) 47 (15)
Surgical, scheduled 16 (5) 15 (5)
Serum creatinine before ICU admissionceg/dl ® 0.95+0.26 0.97+0.31
Coexisting condition ¢mo. (%)
Chronic renal failure 22 (7) 38 (12)
Hypertension 161 (52) 167 (54)
Diabetes mellitus 82 (26) 81 (26)
Congestive heart failure 24 (8) 32 (10)
Ischemic heart disease 30 (10) 32 (10)
Time from admission to randomization ¢#lays ¢median (IQR) 1(1-2) 1(1-2)

- REIMME YRR 10%



&) o o e i @ 72.6+14.4 73.7+14.2
&= SHEpe K[ 10.9£3.2 10.8+3.1
Oliguric/anuric patients ¢ho. (%) 202 (65) 191 (62)
Physiological characteristics
Mean arterial pressure ¢dnm Hg 75.5+13.8 75.8+15.5
Heart rate ¢beats/min 104.4+24.7 106.1+25.1
Exposure to at least one nephrotoxic agent in past 2 days ¢ho. 194 (63) 195 (65)
(%) 66 (34) 71 (36)
Intravenous contrast - no. (%) 106 (55) 106 (54)
Aminoglycoside - no. (%) 26 (13) 29 (15)
Vancomycin - no. (%)
Physiological support - no. (%)
Invasive mechanical ventilation 266 (86) 267 (87)
Vasopressor support (epinephrine or norepinephrine) 265 (85) 263 (86)
Sepsis status - no. (%)
Sepsis 25 (8) 21 (7)
Severe sepsis 16 (5) 19 (6)
Septic shock 209 (67) 204 (66)

SAPSII /3

SOFA11

MAP7/5

85% HJTE
AN TN Es

80% BN IOMAE




ARDS - no. (%) || 104 (34) 103 (34)

Number of patients with oliguria/anuria- no. (%) 202 (65) 191 (62)

Biological characteristics
Serum creatinine - mg/dl 3.25%£1.40 3.20%£1.32
Blood urea nitrogen - mg/dl 53+24 54+24
Serum potassium — mmol /L 4.4+0.7 4.4+0.7
Serum bicarbonate - mmol/L 18.7+5.1 18.8+5.5
Serum sodium - mmol /L 138.7+6.2 138.3+6.1
Prothrombin ratio - (%) 57.1+21.1 53.5+19.3

* ARDS,ZiKEWVUEKROEIS, MECr, EAFE




Renal-Replacement Therapy
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Probability of Survival and Timing of RRT
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Table S3. Distribution of criteria which mandated RRT initiation in the delayed strategy group* (157

patients of 308 in this group actually received RRT)

EF CEMTEAL574

- Late;
Criteria
Oliguria or anuria for more than 72 hours after randomization — no. (%) 59 (38)
Blood urea nitrogen of more than 112 md/dl (40 mmol/liter) — no. (%) 59 (38)
Serum potassium concentration of more than 6 mmol/liter or more than 5.5 27 (17)

mmol/liter despite medical treatment (bicarbonate and/or glucose-insulin

infusion) — no. (%)

fEPK, Z FR5941(38%)

INEIESOHI(38%)

pH below 7.15 in a context of pure metabolic acidosis (PaC0,<35 mmHg) or 33 (21)
in a context of mixed acidosis with PaCO, of 50 mmHg or more without

possibility of increasing alveolar ventilation — no. (%)

BKEFE2761(17%)

GEE3361(21%)

Acute pulmonary edema due to fluid overload leading to severe hypoxemia 9 (6)
requiring oxygen flow rate of more than 5 I/min to maintain SpO, of more
than 95% or requiring an FiO, greater than 50% in patients already on
invasive or non-invasive mechanical ventilation and despite diuretic therapy —

no. (%)

<

rer load 9151(6%)

Others 5(3)




Table S4. Patient characteristics at the time of RRT initiation *

RRTE AR

Characteristic Early RRT Delayed RRT P Value
strategy strategy
N=305 1 N=157
Urine output before RRT — ml/24h —median . 150 (50-600)
(IQR) 1
Serum creatinine — mg/d| 3.27+1.37 5.33+2.33 <0.001 ﬁ %%@ D
Blood urea nitrogen — mg/dl 52424 90+34 <0.001 * @5Eézcr/ BU N
Potassium — mmol/liter 4.4+0.7 5.1+0.9 <0.001 s E[mzﬁ -
Bicarbonate — mmol/liter 18.9+4.9 16.6+5.6 <0.001 : I;EHWEQ/]/ 7|_ -
pH 7.30+0.12 7.25+0.15 <0.001
Sodium — mmol/liter 137.9+5.9 137.3+6.2 0.26 E%_%Efd: L
Invasive mechanical ventilation — no. (%) 264 (87) 138 (88) 0.75 . Na
Vasopressor (epinephrine or norepinephrine) * AIU¥ u&%ﬁ"ﬁﬁﬁ
support — no. (%) 254 (84) 125 (80) 030 | FHEREER
Epinephrine dose — mg/hour 2.8+2.1 6.1£5.5 0.14
Norepinephrine dose — mg/ hour 42442 5.6£7.5 0.57




Primary and secondary outcomes and Adverse events

Table 2. Primary and Secondary Outcomes and Adverse Events.*

Early Strategy Delayed Strategy Hazard Ratio
OQutcome (N=311) (N=308) P Value (95% CI)
Death — no. (% [95% CI))
Day 28 129 (41.6 [35.9-46.9)) 134 (435 [37.748.8))
Day 60 150 (48.5 [42.6-53.8)) 153 (49.7 [43.8-55.0)) 1.03 (0.82-1.29)
Adjusted analysisj: 084 1.02 (0.81-1.29)
Patients with treatment limitation in ICU — no. (%)§ 71(23) 73 (24) 0.78
Median study day on which a treatment limitation first occurred 6 (2-12.5) 8 (3-14) 0.23
(IQR)S
Patients who received renal-replacement therapy — no. (%) 305 (98)
Median renal-replacement therapy-free days (IQR) 17 (2-26) 19 (3-29) <0.00
Median mechanical ventilation-free days (IQR) 7(0-22) 6 (0-21) 0.76
Median vasopressor-free days (IQR) 20 (1-26) 20 (0-26) 0.67
SOFA score
- 60BETXR(CARERL
Day3 1044 104 0. 14
Day7 84 814 0.63
SOFA score without renal component o La teg¥d) Elﬁ%& ( j: R RTZ:%
Day3 8+4 84 0.62
Day7 64 613 0.94

Median length of ICU stay (IQR) SO FASco re( Day3 7) ,

- P (RIoummEmmIcARER L

Median length of hospital stay (IQR)
Survivors 29 (17-51) 32 (20-51) 0.58
Nonsurvivors 6 (2-14) 6 (2-13) 0.85



Primary and secondary outcomes and Adverse events

Nosocomial infection

[ Catheter-related bloodstream infection

0.03]

Patients with infection — no. (%) 31(10) 16 (5)
Median incidence per 1000 catheter-days {IQE] 34 (23-46) 21 (L1-31) 0.09
Unexplained bloodstream infection — no. (%) A7) 26 (8) 043
Ventilator-associated pneumonia — no. (%) 50 (16) 37(12) 0.15
et huy—ro (] ] - ITRx
Hemorrhage 27 (9) 36 (12) 021 % (: % (, \
Thrombocytopenia 172 (55) 165 (54) 0.70
Thrombosis 11 (4) 16 (5) 031
Hypokalemia 69 (22) 67(22) 0 VA PI }E
Hypophosphatemia 69 (22) 46 (15) 0.03 ;lj% ( L—_ ﬁ%
Hyperkalemia 16 (5) 18 (6) 068
Cardiac rhythm disorders — no. (%) EX ==
Severe 299) 35 (11) 040 'f;:,Fy?E_ (T:ljl:[h
Moderate 49 (16) 48 (16) 077
{EP)IcH
Patients who received transfusion — no. (%) 146 (47) 152 (49) 057
Units of red cells transfused per patient 24141 2443 0.75
Dependence on renal-replacement therapy — no. total no. (%) ) R RT{K
Day 28 2/179 (12) 17/178 (10) 051 ( 2%VS5
Day 60 3157 (2) 8/155 (5) 0.12

RXNEarlyBECTH

RIANBA D IR %
AN

PPRRT(CLDE
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==L
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Table S5. Characteristics of RRT sessions delivered during the 28 days following randomization*

i%

Characteristic Early RRT Delayed RRT P Value
strategy strategy =
N=305 N=157
Dialysis catheter insertion site — no. (%) 0.81
Jugular 123 (41) 68 (44)
Femoral 167 (55) 81 (52)
Sub-clavian 13 (4) 7(5)
First modality— no. (%) 0.97
Intermittent RRT 169 (56) 86 (55)
Continuous RRT 135 (44) 71 (45)
RRT modalities during ICU stay— no. (%) 0.62
Intermitent RRT only 142 (47) 73 (47)
Continuous RRT only 101 (33) 47 (30)
Both modalities (intermittent and 61 (20) 37 (24)
continuous)
Mean blood urea nitrogen during RRT — mg/dl 38 (17) 57 (27) <0.001
Total number of RRT sessions 1665 943
Number of RRT sessions—median (IQR)¥
All patients at day 60 3(2-7) 4 (2-8) 0.15
Patients dead at day 60 3(2-7) 3(2-7) 0.80
Patients alive at day 60 3(1-8) 6 (3-10) 0.009
Resumption of RRT after initial cessation— no.
(%) 11 (4) 4 (3) 0.54
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Probability of Urine Output without the need forRRT

£ » 107
S g 0.9- Delayed strategy
52
SF 08
-5 -
0% 0.74 Early strategy
vg O
= 9
=8 06
-
s 0.5
= .
g5 04
i ) 034 [
80
=% 0241 r
n 9
"TZ 1. P<0.001
22
& OO | | | |
0 7 14 21 28
Days
No. at Risk
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Table S7. Medical treatment of AKI-related metabolic complication before the first RRT session for
patients who received it or during the whole ICU stay for patients who did not receive it
Characteristic Early RRT Delayed RRT P Value
strategy strategy
n=311 n=308

Diuretics— no. (%) 4 (1.3) 112 (36.5) <0.001
Medical treatment of hyperkalemia — no. (%) 17 (5.5%) 67 (22.9%) <0.001
Medical treatment of acidosis— no. (%) 21 (6.8%) 49 (16.7%) <0.001
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Table S8. Etiologies of hemorrhage*
Early RRT Delayed RRT P Value

strategy strategy

(N=311) (N=308)
All hemorrhages— no. (%) 27 (9) 36 (12) 0.21
Dialysis catheter-related Hemorrhage — 3(1) 2 (1) 1
no. (%)
Digestive tract hemorrhage 24 (8) 25 (8) 0.85
Hemorrhage of other etiologies— no. (%) 1(0.3) 12 (4) 0.002

* RRT denotes renal replacement therapy

T In the early RRT strategy group, one hemorrhage was a complication of arterial puncture
during coronary angiogram. In the delayed RRT strategy group, the etiologies were the
following: 6 abdominal surgery sites bleeding, 3 hemothoraces, 2 nondialysis catheter-relatec

hemorrhage, one polytrauma patient and one hemoptysis.



Summary of results
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Discussion
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Discussion
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Analysis ___ |Population ________|HR __|CI95% ____|p.value
Before
o Early strategy 1.00
Delayed strategy, _
- e 071  [052,097]  0.031
After
| Early strategy 1.00

Delayed strategy, _

Analysis __ [Population ________|HR __[CI95% ___ |p.value
Before
. Early strategy 1.00
Delayed strategy, _
- 140 [1.081.8]  0.011
After
" Early strategy 1.00

Delayed strategy, .
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ELAIN Trial

o BifftiEe S > IMELEERGHER

 Early¥ KDIGO>2%Zjim/z U C8BFEILAMI(CRRT
Latef¥ KDIGO>37Zim/c U C12E LA, U < (TS &)t

e Patients Inclusion criteria

18-90mMKDIGO Stage>2,NGAL>150ng/m|, LA FD1D%ZZHD
SNEAMAE, D515 = >8R, SOFA>2DIEE
1> rO—ILAR®Di@K
(Am7KREIEE P/F<300mmHg,AEIENN>10%)
 Patients Exclusion criteria

CKD(eGFR<30),ZtTEE, BEIIREAZE (C X DBEE, REKMAE 2,
BB, MER, BEEHBAS, HUS,TTP



Baseline clinical characteristics

Early Delzyed Abdaminal
(n=112)  {n=119) Total 34112 (304)  44/119 (37.0)
Age, mean (3D}, y BI85  2()) dawe esecton B35 SA(L4)
Sex, No. (%) Esaphageal resaction 5/34(14.7) 3/44 (4.5)
Men T [B9.8) B (51.1] Liver transplant 48 a4 (159)
Wamen Mi04  S1(ay) Others 18/34 (529)  30/44 (66.2)
Baseline creatining, mean (500, mioL 1.1(0.4) 1.1(0.4) {thers 8112 071) 9/119 {7 .6)
Estimated GFR, mean (30), 56.2 (13.8) 559 (14.5) Meurosurgical 28 (35.0) 3/9(33.3)
n /LB Pul B/% (75.0 6/9 (66.7
T p—— 156003  160023) . e L L,
) Curulative fluid balance until 6811.0 £334.0
APACHE 11, mean (50} 306. (7.5) 332788 randomization, median {1, Q3), mL (38970, (3851.5,
Comarhiditis, No. (1) 10185.0) 10 700.5)
. i Mechaniczlly ventilated, No. (%) 98 (87.5) 105 {88.2)
Hypertension 47 (86.8) 9x(17.3) Medication, No. (%]
CI:'H':'lEEti'J'E heart failure 44 ["-33} 47 {39.5:' Ya5001B5501S 96 (85.7) 108 (90.8)
[iabetes 1715.2) B335 Irtravenous contrast 3803349 35(2.4)
Chronic obstructive pulmonary disesse 20 (17.9) 21 (17.6) Aminoglycosides 0{0) 0
Chronic kidney disaase 42(37.8) 52 (44.8) Tacrolimus 4(3.8) B {6.7)
(estimated GFR<60) Amphatericin (18) 3(25)
_Lardiac arrhethania 1330 Sifad s S0FA cardiovascular soore, No. (%)
Source of admission, No./total No. (%) \
xgRbyOSAESEN R SME
. f ] =] 7 73
Total GEM112 (5000) 531149 (437 ) y,
g6 only 11/56(196)  16/52 (308 S@ FA15.5 E‘u 4&, §
Valve only 1356 (23.2) 10752 (19.2) Oliquric &7 (50.8) 73 .{r;,u 5)
Combination or others 3/56(57.0)  26/52 (50.0) eﬁm ﬂ‘ £; 4 bﬂ# t‘\ + 6 L
Trauma 14/112 (125)  14/119 (11.8) AL




Patient Characteristics at the Time of
RRT Initiation

lable 2. Patient Characteristics at the Time of Renal Replacement Therapy (RRT) Initiation

Absolute Difference
Early Delayed Early vs Delayed
{n=112) (n=119) (95% ClI) P Value
Received RRT, No. @ @
Time from meeting eligibility criteriato 2.0 2.0(1.0, 3.0) 0.0 (0.0 to 0.0) 36
randomization, median (Q1, Q3), h (1.0, 3.0)
Time from KDIGO 2 to RRT, mean (SD), h 54(2.2) 40.0 (54.5) -34.5 <.001
(-45.0 10 -24.0)
Time from KDIGO 2 to RRT, 6.0 25.5 -210 <.001
median (Q1, Q3), h (4.0, 7.0) (18.8, 40.3) (=24.0 10 ~18.0)
Urinary output, median (Q1, Q3), ml 445.0 270.0 115.0 01
(175.0, 807.5) (112.5, 670.0) (25.0 to 220.0)
Serum creatinine, mean (SD), mg/dL 1.9 (0.6) 2.4(1.0) -0.5 <.001
(-0.7t0-0.3)
8lood urea nitrogen, mean (SD), mg/dL 38.5 (15.5) 47.5(21.6) -9.0 001
(-14.1t0-3.9)
Potassium, mean (S0), mEq/L 5.1(0.9) 5.1(0.9) 0.0 .69
(-0.2t0 0.3)
Bicarbonate, mean (SD), mEg/L 20.8 (3.6) 20.7 (3.7) 0.1 79
«f1 Q 0

enegoon FERFE A BFOMIBFDLER > o1
White bleod eL&t@ﬁ@*%ﬂ 5 H# ﬁq&‘g RRTE ? Lj-t bz\ 5



Clinical Outcomes for Early vs Delayed RRT

Absolute Recovery of renal function
Early Delayed P Difference, % OR o MR at day 90"
(0sli2)  fpell) Ve OXQ) (9% C) Yes 60(s36) 46087 02 149 OR: 0.58
rimary Outcome, Vo, (%) (2.21027.6) (0.32100.93)
90-d All-cawse martality 44(393) 65 (54.7) 03 -154 HR: 0.66 o 52 (46.4) 73(61.3)
(<28.110-2.6) (0.45 40 0.97) -
Recovery of renal function
Secondary Outcomes, No. (%) atday O0F
28-d All-cause mortality 34(30.4) 48 (40.3) 11 =100 OR: 0.64 ¥ ) 5.2 [3) 077
(22023) @01 chson i R I S

Requirement of RRT on day 28, 18/78 (23.1) 26/71(366) 07 ~-135 OR: 0.52

No./total No. patients alive (-281t01.1) (0.25t0 1.06) No 8(118) 8(148)

atday 28 (%) Requirement of ART on day 90, O/67(134)  §/53(15.0) 80 -17 OR: 0.87
60-d All-cause mortality 43(384)  60(s04) 07 ~120 OR: 0.61 No./total No. patients alve (*143t0110)  (0.31t0244)

(-248t007)  (036t0103)  atcayS0(k)

Requirement of RRT on day 60, 11/69(159) 1455937 2 -8 OR: 0.61 ICU stay, median (Q1, Q3), d 155 160 85 00

No./total No. patients abive (=21.71t06.1) (0.25t01.47) (80,28.0) (68 300) («3.0%3.0)

e il Wty medn(Q, 3 19 2 3 -3 HR: 085
Duration of RRT, 94, 44) 25 (7,>90) 04 -18 HR: 0.69 (8, 29) (12, 36) (-120t045)  (061t01.19)"
median (Q1,Q3), & (n=112) (n=108)° («41 to 4) (0.48 to 1.00)° -

Organ dysfunction, No. (%)’ 107 (95.5)  118(99.2) 11 -36 OR:0.18 TR AP M L0, () ?13300 58.0) 4139'05 813 # igigm 00

Al bt Hospital stay, median {Q1, Q3), " Sl. - :32. = <001 37. = HR: 0.34

Respiratory 103(920) 116(975) 06 =55 OR: 0.30 P S S N el AV AR
(1131003  (008w112) (31, 74) (67,>90) (~=t0-195)  (0.22t0052)

or 5 Duration of mechanical ventilation,  125.5 181.0 002 -60.0

Coagulatio 68 (60.7 87(73. 05 -124 OR: 0.57 '

oagulation (60.7) (73.1) (25003 (03099 \nedn(QLQ)h (41,203  (65,413) (~110.0t0-22.0)

Liver 52 (46.4) 65 (54.6) 21 =82 OR: 0.72
(-21.1to47) (04310 1.21)

Cardiovasculae 103 (52.0) 115 (96.6) A2 -47 OR: 0,40 S%Z \ ™ == |—
Gozey  euwy ® 90 HIETZENHEa I‘|yﬁ¥_€7§%‘\(dﬁﬁb\

Central nervous system 102(91.1)  114(958) .15 ('fi71.1tol7) ?Onzlg.:osm) s %%ﬁgagg(ilzar|yg¥—cﬁ%(i%—bl
« RRT, AlREAREISEarlyB  CERI(CFEL)
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AKIKTI trial ELAIN trial

Study Design Ziis% S >~ AMULEEGRER | it S >4 AMELLEERER

WHREH BMIEFREHKF DM B E TR IMEES
SOFA Score 11 SOFA Score 15.5

Interventions Early&f : KDIGOStage3> Early&f : KDIGO Stage2>
Lateff : REETEISER Late®F : KDIGO Stage3>

Primary 60BETXR(CEEZE/AL 90HF TR
Outcome =EarlyBf CEEI(CIKT

Secondary LateBFDFEBEMEAANE  SHTHAME, BHEeci=E

Outcomes =EarlyEBf CER(CiE
PR (IEarlyEE CiEm

Others LateBED (I (EEHIHIEITEA
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