07/12/16 &P%

S y
Nathan Ferrand SAR Il BORDEAUX
-HuU sg EN

Hopitaux de Bordeaux




Epidemiology, Patterns of Care, and Mortality
for Patients With Acute Respiratory Distress Syndrome
in Intensive Care Units in 50 Countries
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INTRODUCTION

10911 patients screened during the smudy period |

l

2272 patients excluded for the following reasons:

- history of chronic kidnev disease (n =672, 6.2 %)
- functional renal failure (n =176. 1.6 %)
- decision to withhold or withdraw life-sustaining treamments (n = 1378, 12.6 %)
- BRT for extra-renal indications (n =46, 0.4%)

|

§639 patients retained for analysis |

|

2846 (32.9 %) paudnts with acute kidney injury:

- 1025 R class patients (36 %)
- 830 I class patients (29.2 %)
- 991 F class patients (34.8 %)

/—_\ v

545 (19.1 %) patienty with renal replacement therapy:

- 41 R class patients (7.5 %)
- 110 I class patients (20.2 %)
- 394 F class patients (72.3 %

Figure 1 Study flow chart. RRT, renal replacement therapy; R class,
Risk; | class, Injury; F class, Failure.

Clec’h et al. Critical Care 2011



INTRODUCTION

Table 4 Association of AKI with hospital mortality: results of the unadjusted and adjusted Fine and Gray models

Variable SHR univariate analysis (95% Cl) P value SHR multivariate analysis (95% Cl) P value
No AKl 1 - 1

R class 228 (16210 3.19) <0000 158 .32 to 1.88) <0000
| class 739 (53710 10.17) <0000 43 10 4.65) <0000
F class 973 (816 to 1160) <0000 41235510 4.79) <0000
Non-renal SOFA score, per point - - 119 (1.1.18 t0 1.21) <00001
McCabe class 3 - - 271 (23410 3.15) <0000
Respiratory failure - - 3.08 (1.36 to 707) <001

“SHR, sub-hazard ratio; 95% Cl, 95% confidence interval; SOFA, Sequential Organ Failure Assessment; non-renal SOFA: SOFA renal component.

Clec’h et al. Critical Care 2011



INTRODUCTION

Timing of Renal Replacement Therapy Initiation in Acute Renal Failure:
A Meta-analysis

Study (Year) Risk ratio No. of events Quality
; - : ; (95% Cl) Early Late b
Randomized & quasi-randomized controlled trials | RRT RRT
Canger (1575) . T 0.47 ( D.18, 1.21) 38 &1D 3z
Pursnani {1997) L 0.78 [ D.24, 2.35) ans 517 3z
Bouman (2002} : = 1.26 ( 0.50, 2 88) 11135 ons a8
Durmaz {2003) = I 0.18 { 0.02, 1.17) 121 7123 a0
Koa (2008) ] : 0.55 [ D.32, 0.94) 1243 3wse ag
sSummary = 064 (040, 1.05) 31/125 59/145
Cohort studies
Parsens [1961) & : 0.28 ( D.12, D7) ane 1517 27
Kennedy (1863} t = 1.40 ( 0.59, 3.33) 1HE1 6128 27
Balslow { 1363) : —— 1.10 ( 0.78, 1.58) 3154 2042 28
Fischer (1268) — 0.68 { D.52, 0.85) a7 eme4 27
Katz (1868) - = : 0.28 ( 0.10, 0.84) ez azer 25
Bostesls (1870) —— 0.88 ( 0.47, 0.62) eF2 4T 27
Korhall (1871) : —— 0.93 (D.79, 1.08) BE/83 210D 25
Kleinkneeht (1872} —B— 0.89 ( 0.51, 0.94) 4¥147 73173 25
Lange (1857} = : 0.64(0.35, 1.18) ezt 115 25
Kresse (1080) 0.74 ( D.63, 0.87) s¥141 128 22
Gettings (1288} i 0.77 ( .58, 1.01) 2641 4750 38
Splendiani (2001) : = 1.88(0.56, 5.64) g 13 20
Demirkilic [2004) = : 0.42 { D.21, 0.85) Bm4 1527 34
Elahi (2004) = ! 0.52 (D.25, 1.09) ame 12128 a7
Tsai (2005) —.—:— 0.85 | 0.53, 0.78) 4267 3081 28
Andrade {2005) = : 0.24 [ D.05, 1.09) 2m1 ano 27
Piccni (2006} —E—— 0.62 ( D.42, 0.62) 1840 20M0 as
Liu (2006 —:—-—— 0.85 ( 062, 1.18) 43122 B2 34
Summary —_— 072 ( 0.64, 0.82) 473/1050 642 /1058
| | | | |
i 2 5 1 2 5
Favors early RRT Risk ratio Favors late RRT

Seabra et al. Am J Kidney Dis. 2008



INTRODUCTION

A comparison of early versus late initiation of

renal replacement therapy in critically ill patients
with acute kidney injury: a systematic review and
meta-analysis

Meta Analysis: All 15 studies

Study name Subgroup within study Statisticsfor each study Odds ratio and 95% Cl

Odds Lower UPpel

ratio  limit imit  Z-Value p-Value
Bouman 2002 bl xed 1.375 0.487 3.884 0.601 0548
Sugahara 2004 Surgery 0.028 0.003 0.2:N -3.318 0.0m f—
Liu 2006 Il ixed 0773 0.460 1.298 -0974 0.330
Sabater 2008 M ed 0055 0006 0524 -2520 0.012 =
Bagshaw 2010* Ml xed 1.563 0833 2619 1.687 0.090
Getlings1999 Surgery 0.399 0.164 0973 -2019 0.043
Elahi 2004 Surgery 0.200 0.273 2.341 -0.407 0.684
Dernirkilic 2004 Surgery 0.533 0183 1.552 -1.154 0.249
Andrade 2007 Il xed 0100 0019 0.5815 -2 752 0.00& —_——
Manche 2008 Surgery 0.051 0.010 0.256 -3623 0.000 -
lyem 2009 surgery 0778 0229 2644 -0403 0687
Shiao 2009 Surgery 0.260 0110 0814 -3075 0.002 —i—
Bagshaw 2009 adj Wl ixed 1.250 0.915 1.708 1.401 0.161
Wju 2007 adj Surgical 0259 0068 0888 1877 0.048 -
Carl 2010 adj Wl ied 0.380 0177 0.818 -2.482 D.013 —i—

0446 0276 0723 -3279 0.001 -
0.01 0.1 1 10 100
Favours Early Favours Late

Meta Analysis
Figure 2 Forest plot of all 15 studies (Random Effects Model, OR, 95% Cl).

Kervallas et al

. Critical Care. 2011



INTRODUCTION
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Effect of Early vs Delayed Initiation of Renal Replacement
Therapy on Mortality in Critically lll Patients

With Acute Kidney Injury

The ELAIN Randomized Clinical Trial

Inverse normal log-rank test, P =.03;
HR=0.66 (95% Cl, 0.45-0.97)

ELAIN Trial
Delayed RRT Prospective Monocentrique
e
- KDIGO 2 / NGAL > 150ng/ml
Early RRT 112 précoce vs 119 tardif
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A.Zarbock et al. JAMA 2016



INTRODUCTION

Impact of continuous venovenous hemofiltration on organ failure
during the early phase of severe sepsis: A randomized controlled
trial*
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INTRODUCTION
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M.Elseviers et al. Critical care 2010



INTRODUCTION

Time to RAT initiation
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Figure 2 | Time from eligibility to renal replacement therapy (RRT)
initiation stratified by treatment strategy (P < 0.0001).

Wald et al. Kidney Int. 2015



INTRODUCTION

Renal replacement therapy in adult
and pediatric intensive care

Recommendations by an expert panel from the French Intensive Care Society (SRLF)
with the French Society of Anesthesia Intensive Care (SFAR) French Group for Pediatric
Intensive Care Emergencies (GFRUP) the French Dialysis Society (SFD)

1.1 RRT should be initiated without delay in lifethreatening situations
(hyperkalemia, metabolic acidosis, tumor lysis syndrome, refractory

pulmonary edema). (Expert opinion)
Strong agreement

1.2 The available data are insufficient to define optimal timing of

initiation of RRT outside life-threatening situations. (Expert opinion)
Strong agreement

Vinsonneau et al. Ann.Intensive care. 2015
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MATERIEL et METHODE

» OBJECTIF

Evaluer I'impact sur la mortalité a J60 d’une initiation précoce ou
tardive de I'EER chez des patients de réanimation en insuffisance
rénale aigle



MATERIEL et METHODE

» Etude prospective multicentrique randomisée dans 31
réanimations francaises

» Septembre 2013 a Janvier 2016



MATERIEL et METHODE

» INCLUSION

v" Adulte, admission en réanimation avec une IRA
v’ Ventilation mécanique et/ou Noradrénaline

v AKI KDIGO 3
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MATERIEL et METHODE

» EXCLUSION

» Critére d’épuration extra rénale en urgence

v' Urée > 40mmol/L

v’ Kaliémie > 6mmol/Lou >5,5mmol/L sous traitement
v Acidose métabolique avec pH < 7,15

v' OAP de surcharge avec hypoxémie



MATERIEL et METHODE

» EXCLUSION

» Insuffisance rénale chronique (cl < 30ml/min), greffé rénal ou
antécedents d’épuration extra rénale

» Patient ayant des critéres d’inclusions mais non randomisés
dans le 5 heures

» AKl n’étant pas des nécroses tubulaires aiglies a priori
» Cirrhose Child C
» ACR sans signe de réveil

» LATA ou déces attendu dans les 24 heures



MATERIEL et METHODE

» RANDOMISATION

v’ Bloc
v’ Stratifiée par centre
v’ Ratio 1:1

v’ Dans les 5 heures suivant le diagnostic d’AK| stade 3



MATERIEL et METHODE

» Groupe PRECOCE

v’ Initiation de I'épuration dans les 6 heures suivant le diagnostic
d’AKl stade 3 ( randomisation dans les 5 heures )



MATERIEL et METHODE

»Groupe TARDIF

Table S1. Criteria mandating RRT initiation in the delayed RRT strategy group*

Oliguria or anuria for more than 72 hours after randomization

Blood urea nitrogen of more than 112 md/dI (40 mmol/liter)

Serum potassium concentration of more than 6 mmol/liter

Serum potassium concentration of more than 5.5 mmol/liter despite medical treatment (bicarbonate and/or
glucose-1nsulin infusion)

pH below 7.15 m a context of pure metabolic acidosis (PaCO, below 35 mmHg) or in a context of mixed
acidosis with PaCO, of 50 mmHg or more without possibility of increasing alveolar ventilation

Acute pulmonary edema due to fluid overload responsible for severe hypoxemia requiring oxygen flow
rate of more than 5 I/min to mamtain an SpO, of more than 95% or requiring an F10, greater than 50% m
patients already on invasive or non-invasive mechanical ventilation and despite diuretic therapy




MATERIEL et METHODE

» EPURATION

» Choix de la technique, des modalités, de I'anticoagulation
laissé a la discréetion des cliniciens

» Sevrage de |'épuration si diurese spontanée > 500ml/24h ou
>2000ml/24 avec diurétigue

» Reprise de I'épuration
v’ diurése £ 1000ml/24h ou £ 2000ml/24h avec diurétique
v’ pas de baisse spontanée de la créatininémie



Criteres de jugement secondaire

v’ Recours a I'épuration dans le groupe Tardif

v Le nombre de jours sans épuration, sans cathéter de dialyse,
sans ventilation mécanique, sans noradrénaline

v SOFA J3 et J7

v' Mortalité J28

v’ Durée de séjour

v LATA

v Complications de I'AKI ou de I'épuration



MATERIEL et METHODE

»> STATISTIQUE

» Analyse en intention de traité
» Mortalité attendue a J60 de 55%

» Etude de supériorité avec I’hypothése d’une réduction de 15%
de la mortalité dans le groupe Tardif

» Risque o 5%
> Puissance 90% 546 Patients
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No. at Risk

Early strategy
Delayed strategy 308

Proportion Surviving

1.0+
0.9
0.8
0.7
0.6 48,5%
! Early strategy
027 Delayed strat
elayed strate
. y § 49,7%
0.3- 1170
0q|  P=079
0.1-
0.0 | | | | | | | 1
0 7 14 21 28 35 42 49 56 60
Days
311 241 207 194 179 172 167 16l 158157
239 204 191 178 165 161 156 156 155
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Table 55. Characteristics of RRT sessions delivered during the 28 days following randomization*

Characteristic Early RRT Delayed RRT P Value
strategy strategy
N=305 N=157
Dialysis catheter insertion site — no. {%a) 0.81
Jugular 123 (41) 68 (44)
Femoral 167 (55) 81 (52)
Sub-clavian 13 {4) T(3)
T
First modality—no. (%) 097
Internuttent RRT 169 (56) 86 (55)
Continuous RRT 135 (44) 71 (45)
.
RRT modalities during ICT stay—no. (%) ( 0.62 )
Intermitent RRT only 142 (47) 73 (47)
Continuous RRT only 101 (33) 47 (30)
Both modalities {intermittent and 61 (20) 3T (24
continuous)
Mean blood wrea nitrogen during RRT — mg/dl 38(17) 3727 <0.001
Total number of ERT sessions 1665 043
Number of RRET sessions—median (IQR)t
All patients at day 60 3(2-7 4(2-8)
Patients dead at day 60 3(2-1 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) 10)

Délai médian
2vs57h
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61% sans EER a J60

E
&g
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=
EE
S S layed 9
= Dia},’e strategy 49%
c g 7
Lo
t o
%é P<0.001
a
Early strategy
I | | | | I | 2 R R — —
1 2 3 4 5 6 7 8 12 16 20 24 28
Days
No. at Risk

Early strategy 311 7 4 4 4 4 3 3 311000
Delayed strategy 308 268 229 192 153 135 118 105 9261 3928 21 13



L 4l 67 89 80¢ A3=1e4s padej2(

01 LT 44 66 I1¢ A331en3s Ajue3
)YSIY 18 "ON
skeq
8¢ Iz 14 / 0
_ _ _ _ 00 -
. &8
100°0>d Iﬁl Lo Z &
70 & F
. 3 o
—£0 = =
3%
—¥0 3 o
N DS
—G'0 .m =
90 B’ &
m =
. o
A3a1e13s AjJeT L0 ® 0o
-~ C
—80 a5
|_I_LI. | W.m
A3a3ea3s pakejaq 60 = g
< =

—0'T






DISCUSSION

» LES POINTS FORTS

v’ Etude randomisée contrdlée multicentrique, 2 analyses
intermédiares

v Question posée pertinente

v’ Population grave, représentative de la réanimation
v' AKl sévere

v’ Critére de Jugement « fort »

v’ Différence réelle délai EER, 2 vs 57h



DISCUSSION

» LIMITES

v EER d’IRA fonctionnelle dans le groupe précoce

O Les 2 groupes etant identiques...
0 Aucunes données sur ['optimisation hemodynamique
0 Pas de ionogrammes urinaires

TROP PRECOCE

v’ Stratification KDIGO



DISCUSSION

» LIMITES

v' Mortalité hétérogeéne

p<0.001
0 37,1% Groupe Tardif non epuré
0 48,5% Groupe Précoce

0 61,8% Groupe Tardif épuré TROP TARDIF222?



DISCUSSION

Variables Early RRT Delayed RRT Delayed RRT Total
strategy strategy-RRT- strategy- RRT+

SAPS III at baseline

Med [IQR] 71 [64-79] 72 [64-79] 73 [67-82.75] 72 [64-81]

Moy (std) 72.6 (14.41) 72.35(14.26) 74.96 (13.68) 73.14 (14.21)

P value p value: 0.0684 (

Kruskal-Wallis rank sum test)

SAPS III at baseline

(groups)

<70 130 (43.2%) 60 (42.3%) 53 (35.3%) 243 (41%)

>=7() 171 (56.8%) 82 (57.7%) 97 (64.7%) D 350 (59%)

Total 301 (50.8%) 142 (23.9%) 150 (23.3%) 593 (100%)

p value: 0.2618 (Pearson’s Chi-squared test)

SOFA at baseline

Med [IQR] 11 [9-13] 10 [8-12] 1209-14] ) 11[9-13]

Moy (std) 10.92 (3.18) 9.96 (2.89) \L11.66(3.12) / 10.88 (3.15)
\_/

p value: <0.0001 (Kruskal-Wallis rank sum test)




Overall Mortality Probability, %

DISCUSSION

MONOCENTRIQUE
Effect of Earl 'R -
Therapy on N . . . 1ti¢
With :gute  Chirurgie Cardiaque Données CEC?
The ELAIN Rec
100-
BES -
€SENIUS
FR NIU LAIN Trial
60+ > Monocentrique
Critere initiation/fin 0 i
EER -—— 90% EER groupe Tardif... (GAL > 150ng/m|
40+
Early RRT 112 précoce vs 119 tardif
20+ r(rr""
Irl Mortalité Groupe Tardif 55% KDIGO 2
O | I - T
0 10 80

Days Since Randomization
A.Zarbock et all. JAMA 2016
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CONCLUSION

» Pas de différence sur le critéere de jugement principal
» Urgence métabolique - EER

» Méme au stade KDIGO 3 on peut se laisser du temps
» Optimisation hémodynamique

» Réévaluation précoce

> 2 essais randomisés en cours






