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Cynthia M. Cely

 Cohorte de 1802 patients, 97 ICU
* Prévalence IRA (KDIGO): 62% (la moitié KDIGO 3)

* |es étiologies les plus fréquentes: sepsis (40%) et
hypovolémie (37%)

e EER (14% vs 4% en 2005)

 Mortalité en réa: 18% (all patients) vs 7% (sans IRA)
vs 27% (IRA)



EER en réa == Trouver des réponses a:

* Pourquoi? DiaLYSi$ S comPLicareD
— Indications rénales \_ N\
— Indications non rénales |

 Quand? ( fast or wait and see)

e Comment?
— Modalités diffusion/convection
— Continue/discontinue
— Dose d’épuration
— Anticoagulation
— 'acces veineux




Un peu d’histoire

Graham T 1854
— Principe de la diffusion

Abell JJ 1914
— Premiere dialyse chez I'animal

Kolff WJ 1944
— Premiere hemodialyse efficace chez 'Homme

Kramer P 1977
— Premiere hémofiltration continue
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Equilibre électrolytique

Controle volémie

Epuration des molécules
de BPM

Epuration des déchets
azotés

Eventuels avantages de I’hémodialyse

POUR

Equilibre
électrolytique
Gestion des fluides
Prévention de la
surcharge

CONTRE

Gestion des
médicaments

Immobilisation/cout

Cathétérisme central

Urémie majeure

anticoagulation
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Indications formelles

* Hyperkaliémie réfractaire

» Acidose métabolique séevere

* Surcharge volémique

* Anurie ou oligurie extréme (< 50 ml/12 heures)
* Encéphalopathie urémique

* Péricardite urémique

* Intoxication a une substance dialysable

* Hyperthermie menagante



IN ANY CASE: Treat and cure
1) The cause of hyperkalemia

2) associated disorders (e.g. treatment of shock, correction of hypovolemia or heart failure, or treat the cause of AKI)

Graphical Abstract
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Initiation de la dialyse dans IRA
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Timing of Renal-Replacement Therapy
in Patients with Acute Kidney Injury and Sepsis

o
JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT \c’\)
Effect of Early vs Delayed Initiation of Renal Replacement
Therapy on Mortality in Critically Ill Patients
With Acute Kidney Injury W
The ELAIN Randomized Clinical Trial ?,\«P’

Initiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit P;{A“



Vinsonneau et al. Ann. intensive Care (2015) 5:58 H
DOI 10.1186/513613-015-0093-5 @ Annals of Intensive Care

a SpringerOpen Journal

. @(‘:mssMark
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)

Champs 1 : Criteres d'initiation de I'épuration extrarenale dans la defaillance rénale

1.1 11 faut mitier sans délar I'épuration extrarénale dans les situations mettant en jeu le pronostic vital (hyperkaliéme, acidose
métabolique, syndrome de lyse, cedéme pulmonaire réfractaire au tratement médical). (Avis d’experts) Accord fort

1411 faut considérer « précoce » | tnitiation d"une épuration extrarénale 7w stade KDIGO 2 ou dans les 24 heures suivant [appariiiom)
d'une msuffisance rénale aigué dont la réversibilité semble peu probable. (Avis d experts) Accord faible

1.5 11 faut considérer « fardive » I'mitiation de ["épuration extrarénal€ plus de 48 heures de la survenue d une msuffisance réna

<igué KDIGO 3 ou lors de I'apparition d"une situation meffatiben jet le pronostic vifal et en “TRTtisance renale aigué.
(Awts d"experts) Accord faible




supplements

KDIGO definition of acute kidney injury

Stage Creatinine Criteria Urine Output Criteria
] Cr 1.5-1.9 times baseline, OR < 0.5 ml/kg/hr x 6-12 hours
Cr increase >0.3 mg/dL
2 Cr 2-2.9x baseline <0.5 ml/kg/hr for >12 hours
3 Cr > 3x baseline, OR <0.3 ml/kg/hr for >24 hours, OR
Cr > 4 mg/dL, OR Anuria > 12 hours

Initiation of dialysis

Patients are staged based on the single most concerning feature.
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Initiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit
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Récupération de la fonction rénale

Delayed strategy

Early strategy

Récupération de diurese

Mo Need for RenalReplacement Therpy
(=]
T

Probability of Adequate Urine Output with

2 robability of spontaneous creatinine decrease

0.2
. —— Early RRT strategy i P<0.001
0.2 — p—value: 001 Delayed RRT strategy 0.1
0.0
0 7 14 21 28
D - Rid 84 rhmn f2

3
o{ In a trial mvolving critically

Medq significant difference with regard to mortality between an early and a delayed strategy
Sy T

v{ for the initiation of renal-replacement therapy. A delayed strategy averted the need for

mediq renal-replacement therapy in an appreciable number of patients. '

il patients with severe acute kidney injury, we found no

sy
Nonsurvivors 6 (2-14) 6 (2-13) 0.85
Nosocomial infection
/ ; .
Catheter-related bloodstream infection
————Ratisnts with infection — no. (%) 9 31(10) 16 (5) 003
Median incidence per 1000 catheter-days (IQR] fe [Ty Z1 (1.1-3.1) 0.09
strategy strategy
n=311 n=308
Diuretics— no. (%) 1(13) 112 (36.5) =0.001
Medical reatment of hyperkalemia — oo, (%) 17 (5.5%) 67 22.9%) =0.001
Medical treatment of acidosis— no. (%) 21 (6.8%) 19 (16.7%) =0.001

Traitement médical associé




Respiratory Distress Syndrome

Timing of Renal Support and Outcome of Septic Shock and Acute

Figure 2: Probability of survival in subgroups of patients: septic shock, ARDS, higher
SAPS3 (tertile [78-138]). higher SOFA ([tertile 13-20])
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Table 3: Factors Independently assoclated with renal functlon recovery

q

ARDS Septic shock
HR [C195%] p-value HR [C195%] p-value
/ \
Randomization to delayed RRT 5trat-|:g]r') 1.7 [1.1-2.5] 0.009 1.90[1.41-2.58] <0001
e urine oul = <0.001 =0.001
[100-300] 1.0 [0.4-2.6] 1.8 [1.0-3.5]
[300-800[ 3.5 [1.6-7.6] 3.5 [1.9-6.3]
= BN 9.9 [4.9-20.2] 0.8 [5.5-17.5]
Diuretics 1.9 1.2-3.2] 0.019 NS
SAPS3 0.026 0.001
[68-TE] 1.2 [0.8-1.9] 0.7 [0.5-1.0]
[78-138] 0.6 [0.4-1.0] 0.5[0.3-0.7]
ARDS Septic shock
Characteristic Early RRT strategy Delayed RET strategy P Early RRT strategy Delayed RRT strategy P
Nel01/104 N=56/103 N=172/17 N=95/174
- I * d
54 [53) 24 (43) 86 [50) 51(54)
mantnuows RAT 47 [46) 32(57) 86 [50) 44 [46)
WMH during ICU stay: nﬂﬁy 057 039
Intermittent RRT only 42 (42) 20 [36) 62 [36) 41 [43)
Continuous RRT anly 36 [36) 25 (45) 68 [38) 30(32)
Both modalities 22 [22) 11 (209 42 (24) 24 (25)
Total number of RET sessions 579 3k 1026 629




JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Early vs Delayed Initiation of Renal Replacement
Therapy on Mortality in Critically lll Patients Vi 2016
With Acute Kidney Injury

The ELAIN Randomized Clinical Trial

Figure 2. Mortality Probability Within 90 Days After Study Enrollment

for Patients Receiving Early and Delayed Initiation of Renal \/Etude pilote monocentrique
Replacement Therapy (RRT) v'231 patients Post chirurgie cardiaque
T e ot log-rank test. P -.03 v'KDIGO 2 et NGAL 150 > mg/L
o | MRoceEHEL0A0T) v'Hypothése: dialyse précoce améliore
le pronostic
60+ Delayed RRT v'2 bras: précoce (8h) vs tardive

(12h KDIGO 3)
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Table 3. Clinical Outcomes for Early vs Delayed Renal Replacement Therapy (RRT) Among Critically Ill Patients

Absolute
Early Delayed P Difference, % OR or HR
{n=112) (n=119) Value (95% CI) (95%CI)
Recovery of renal function
at day 90°
Yes 60 (53.6) 46 (38.7) 02 149 OR: 0.55
(2.2 to 27.6) (0.32 to 0.93)"
No? 52 (46.4) 73 (61.3)
Recovery of renal function
at day 90°
Yes 60 (88.2) 46 (85.2) 62 31 OR: 0.77
(-9.1to 15.2) (0.27 to 2.17)P
No' 8(11.8) 8(14.8)
Requirement of RRT on day 90, 9/67 (13.4Y 8/53 (15.) 8D -1.7 OR: 0.87
No./total No. patients alive (-14.3 t0 11.0) (0.31 to 2.44)
at day 90 (%)
ICU stay, median (Q1, Q3), d 15.5 16.0 095 0.0
20 I8 m (68 300 (=3 0 4n 3 MY
ICU stay, medic eTable S4: Analysis of pro_and anti-inflammatory markers _— ————_

Absolute p- Early, d1 Delaved, d1 Absolute  p-value
Hospital stay, ¢ difference value n=112) (n=119) difference
Hospital stay, Early - Early -
Duration of me Delayed Delayed
|median (Q1, @ [95% CI] [95% CT]
MIF. median 18471.6 16675.2 -08.4 0.79 14388.0 15346.2 -1132.2 0.89
(QL. Q3). (8423.4.48146.4) (10155.6. [-4465.2. (6393.3,28118.7)  (7362.9.30125.7) [-4747.2,
pz/ml 38407.2) 4647.6] 2564.4]
IL-6. median 1218.3 871.1 2249 0.41 399.4 989.3 -310.9 0.02
(Q1. Q3). | (435.6.2142.0) (217.5.1778.4) [30.4. (116.5.901.1) (190.9. 2012.8) [-663.2. -
pg/ml 467.9] 93.3]
IL-8. median 344.0 222.6 73.0 0.08 65.7 2155 -105.9 0.001
(QL. Q3). | (145.5.568.1) (71.8. 480.5) [10.4. 28.0. 162.5) (67.3.373.7) [-160.6. -
pg/ml 143.5] 52.7]




Analyse du groupe dialyse tardive

eTable 52: Sub-group analysis of the delaved group (n=119)

Delayed Absolute p-value
indication*®
{n=01) (n=17)
— _ ——
Time from KDIGO 2 250 27.0 0.97
to RRT, median (Q1, %45{}} l:ldw()
(23). hours
Primary endpoint
B0-day all cause 53(58.3) B(52.9 0.91
mortality, No. (%)
Key secondary
endpoints
Duration of RRT, 36 12 0.91
median (Q1. Q3). (7. (5.71)
d.ajv'sl
ICU stay, median (Q1, 17.0 9.0 0.63
Q3). days (9.8, 20.00 (3.5,30.0)
Hospital stay, median 430 380 0.55
(Q1,Q3), days (25.5.80.3) (4.0,92.5)
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Criteria for early RRT . < 3AKI m KDIGO stage 2 AKI
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\ »
Scr at RRT initiation i ;é& é\/ o) 1.9 (0.8)
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o \\ N
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O
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ORIGINAL ARTICLE

Timing of initiation of renal replacement therapy for acute
Kidney injury: a systematic review and meta-analysis
of randomized-controlled trials

, Sudy RR (85% CI} WaighiH)

Study RR (5% CI) Waighti®)

Bauman 2002 208 (093, 1323) 36
Bouman 2002 —— 1.26 (0,58, 2.66) 10,90 ) _ .

Sugehars 2H4 2 5,00 (025 0561) 425
Sugahara 2004 @~ —————— QT (0,05, 0.61) 467 Jomale 203 S " L0403, 34 5529
Jamale, 2012 —— 1,66 {088, 317 13.33 Wit 215 022 (0.01, 439) 408
Wald 2015 _T_ 1.03 (0,62, 1.71) 15,78 Gaudry 2016 —= 037 (010, 1.30) 2130
Gﬂudr&:jfﬁﬁ. - 0.a7 1|:|.ﬂ.3.I 1.14) 2450 Famock, 2016 _— 1.06 (041,273 4130
Zarbock 2016 - 0.72 {0.54, 0.95) 2503 v (s =00%, =061} <[> IR AR om
Cverall {l-equared = §4.9%, p= 0.014) <> 0.93 (0,58, 1.26) 100.00 S —

A 1 1Iﬂ.'l

MOTE: Waight ain hars randem dfe ds atayaka Favomrs Wm,rr-ﬁ‘l Favours lalg RIRT

mortalité Dépendance a I’lhémodialyse chronique
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in Patients with Acute Kidney Injury and Sepsis

Cr/ GFR Criteria Urine Output (UO) Criteria
Increased Cr x1.5 UG <0.5 mitkg/hr
X or x6 hr
Risk GFR decreases >25%
Increased Cr x 2 U0 <0.5 mifkg/hr
Inj or x 12 hr
Injury
GFR decreases >50%

KD

Cr Criteria

1GO

Urine Output (UO) Criteria

Increased Cr x1.5
Stage 1 or
9 20.3 mg/dl

UO <0.5 mlkkg/hr
x 6 hr

/

UO <0.5 ml/kg/hr /
x 12 hr

Increased Cr x 3

U0 <0.3 ml/kg'hr
x 24 hr

Stage 2\ Increased Cr x 2

Increased Crx 3

or
. \ GFR decreases >75%
Eailure or

or

Stage 3 or

anuria x 12 hr

of 2 0.5 mg/dl)

Cr=z4 mgldl
(with acute rise

Crz 4 mg/dl
(with acute rise
of 2 0.5 mg/dl)

U0 <0.3 ml/kg/hr
x 24 hr
or
anuria x 12 hr,

complete loss of renal function
for > 4 weeks

Persistent ARF = /

Loss \
ESRD \

End Stage Renal
Disease

v'RCT multicentrique francaise

v'29 ICU

v'2012-2016

v'Dialyse précoce (12h) vs tardive (48h)
v'Critéres RIFLE (FAILURE)

v'488 patients/ choc septique

v'End point: mortalité a j 90
v'Hypothése: dialyse précoce améliore
la balance hydrique et donc le pronostic
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488 Underwent randomization

|

ere assigned to receive early

Qal-r&plac&ment theraQ

\

renal-replace

e —

B
< 247 Were assigned to receive delayed >

ment therapy A

ment therapy was initiated

1 Had catheter-insertion failure
4 Had spontaneous recovery
of renal function

1 Died

7

o of renal function
23% W

21 Died before renal-replac:e-\
ment therapy was initiated >

0 Had spontaneous recovery

replacement therapy for
other reasons

l N —— 39% —_— e X —
: - | 7 : 0 . ) "~ .
7 Did not receive 239 Received 93 Did not receive 149 Received
renal-replacement therapy o/  renal-replacement therapy }\renal- replacement therapy renal-replacement therap
97% .renakr / 61%
l /-'If_\ ¥
2 Died before renal-replace- 134 Died 41 Underwent renal-replace-

ment therapy before 48 hr
because condition that
met criteria for emergency
renal-replacement therapy
had developed

28 Died

108 Underwent renal-replace-

ment therapy after 48 hr

59 Died




1 1 11

1.00
&
= 075
g
3
A
£ 0504 Delayed strategy
= —
E_ Early strategy
a  0.25-
P=0.52
0.00 T T T T T 1
o 30 &0 50 120 150 150
Days since Randomization
MNo. at Risk
Delayed strategy 242 137 117 112 loF 105 101
Early strategy 246 127 109 99 E] 92 92
Table 2. Primary and Secondary Outcomes.* N S
Early Strategy Delayed Strategy
Variable (N=246) (N=242) P Value
TAedian days free of vasopressors (TR TG [0—25] T7 [0—25) TET
Median length of ICU stay (IQR) — days 11 (4-19) 10 (5-19) 0.91
Survivors 12 (8-21) 12 (8-21) 0.88
Monsurvivors 5 (2-15) 6 (3-14) 0.64
Median length of hospital stay (IQR) — days 23 (10-40) 23 (10-44) .34
Surnvivors 22.0 (9.0-38.0) 21.0 (10.0—42.5) 0.53
Monsurvivors 25 (15-53) 42 (33-56) 0.08
SOFA score without renal component|
Day 1 9.3+3.5 9.3=3.2 0.B4
Day 2 5.6x£3.8 B 4+3.9 0.57
Day 3 8.0:4.0 7.Bx4.1 0.64
Day 7 5.9+3.8 6.3+3.9 0.30
Fluid balance — mil
Cumulative fluid balance after day 2 3737+£3925 3437+3371 0.40
Cumulative fluid balance at day 7 5570+£8761 SBTRLT472 0.75
Receipt of diuretics from day O to 7
Mo. of patients (36) 121 (49) 124 (51) 0.65
Median cumulative dose of furosemide from day 0 to 7 (IQR) — mg 215 (65—760) 295 {80-1160) 0.18
Dependence on renal-replacement therapy among survivors — no.ftotal no. (26)
Day 28 17/134 (13) 177140 {12) 0.89
Day 90 2/101 (2) 37110 (3) 1.00




Median time from diagnosis of failure-stage acute kidney injury to initiation 7.6 (4.4-11.5) 51.5 (34.6-59.5)

of renal-replacement therapy (IQR) — hri

Patients who received renal-replacement therapy — no. (%) 239 (97) 149 (62)

Patients in the delayed-strategy group who received emergency renal-replace- 41 (17)
ment therapy before 48 hr, according to criterion — no. (%)%

Metabolic acidaosis

No. of patients (3¢) 20 (8)
Median pH (IQR) 7.10 (7.06-7.13)
Hyperkalemia
'ﬁmong patients who had severe acute Kidnev injury, there was

no significant difference in overall mortality at 90 days between patients who were
assigned to an early strategy for the initiation of renal-replacement therapy and

those who were assigned to a delayed strategy.

Median days free of renal-replacement therapy (IQR)Y 12 (1-25) 16 (2-28) 0.006

Table 3. Complications and Adverse Events.

Early Strategy Delayed Strategy
Complication or Adverse Event (N=246) (N=242) P value

Complications potentially related to acute kidney injury or renal-replacement
therapy in the first 7 days after enrollment

Peut étre individualiser un sous groupe de contréle stricte dans le groupe EER tardive

ITLar e g L e ] SaL ey

e

Hyperkalemiat

Mo. of patients (26) 0 10 (4} 0.03

Median potassium level (IQR) — mmol/liter — 7.0 (6.7-7.3)
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N of AKI* _/

.

Presence of life-threatening complications of AKI which
cannot be reversed quickly by simple means?

Yes

o

Optimise haemodynamics:

¢ Ensure adequate intravascular volume repletion
« Correct hypotension, aim for MAP >65 mmHg

Discontinue nephrotoxic drugs if possible

i

Regular assessment of volume status, non-renal organ

dysfunction, severity of illness and AKI trends

Persistent AK| and Imy of the following:
Urine outputZ 500-600ml/24hrs

Progressive acidosis, serum pH £7.25

L 4

Fluid accumulation, fluid balance = 10% of body weight

Worsening pulmonary oedema

Development or progression of non-renal

organ dysfunction

No

Arbre décisionnel

Ostermann et al, NDT, 2012

Start RRT
(if appropriate)

Consider RRT

Yes

En attendant STAAR-RRT



COMMENT DIALYSER?

Techniques d’EER

A difoSi{m:diHWSE C Hemeodialysis circuit
Blood Dialysate !

=

Recueil

j—) | [ ——

Hemofiltration circuit

D |

- - & L

N . | B Recueil
AP et . - T . 4
> @ - - " r‘.in:_*r + -1-“_-\-I.._'~.:U..'.¢-_ﬁ
Hydrostatic pressure gradient j Liquide de
ycrostatic pressure graci - S substitution

Rimmele Anesthesio 2012




Epuration des solutés selon PM

Poide moléoulaire en Daltons

100000+
50000+

10000 =

5000+

1000+
500+

100+

50+
104

Albumine (55 000 & 60 000)

B2 microglobuline (11 800)

Vitamine B12 (1300)

Aluminium (700)

Glucose (180)
Acide Urique (168)

Créatine (113)

Phosphate (80)
Urée (60)

Potassium (35)
Phosphore (31)
Sodium (23)

Diffusion

Convection




Diffusion/convection

Perturbation Mécanismes de correction par la dialyse

Accumulation de . '@ vers le dialysat

toxines urémiques

Equilibre acido-basique ers le dialysat: élimination des

acides organiques
* Par diffusion depuis le dialysat: apport du
tampon bicarbonate

Equilibre électrolytique | vers le dialysat: élimination
de K* et de phosphore

Equilibre hydrosodeé . ‘w retrait d’eau plasmatique

(dontTes concentrations en solutés (Na¥,
Cl, K*...) sont identiques au plasma)
= ultrafiltration

Intoxications ers le dialysat



Durée de I’'EER

Durée de 'EER

DIFFUSION CONVECTION
A
Continu CVVHD CVVHDF CVVH HVHF §Q%ﬁ |

12h /]

SLED

4-6 h /41 HDI quotidienne

46 h/2-3]

Dose



INTERMITTENTE OU CONTINUE

Hémodialyse
intermittente

EER continue

Diffusion

Clairance élevée des
petites molécules

Convection et/ou diffusion lente

Clairance réduite des petites et
moyennes molécules

Durée du traitement

Courte

Longue
Gene la mobilisation du patient

Stabilite . - .
hémodynamique Peut étre plus difficile | Oui
Contréle de la o .,
surcharge Plus compliqué aise
Nutrition Plus compliquée aisee

Charge de travalil

faible

Colt

Relativement faible 3007

Plus importante

Plus important 1500 DT




Ce que disent les recommandations?

Champs 3.1 : Choix de la méthode

3.1.1 Les techmques d’épuration extrarénale continues et mternutfentes q’tm étre utilisées indifféremment. mais en tenant
compte de la disporubilité de la technique et de | expenience de |'équipe. Accord fort

3.1.2 Les techmques d’épuration extrarénale diffusives ou convectives peuvent étre utilisées indifféremment, mais en tenant compte
dela w thalité de la techniﬂue et de |'expenence de equipe. Accord fort

3.1.3 Chez les patients cérébrolésés a nsque d hypertension mtracranenne, il faut probablement préférer une technique d’épuration

continue ou Eﬂl%& 3 fatble Clawrance (SLED). (Avis d'experts) Accord fort

2012 2016

P. TRAITEMENT DE SUPPLEANCE RENALE P. TRAITEMENT DE SUPPLEANCE RENALE

1. Les traitements continus de suppléance rénale et 1. Nous suggérons qu'un traitement de suppléance rénale (RRT),
I'hémodialyse intermittente sont équivalents chez les soit continu soit intermittent. soit utilisé chez les patients atteints
patients atteints d'un sepsis et June insumsance rénale de sepsis et de Iesions rénales aiqués (faible recommandation,
aigue (grade 28) qualite modérée des preuves).

2. Utiliser des traitements continus pour faciliter [a gestionde 2. Nous suggérons d'utiliser deg traitements continus pour faciliter
I'équilibre liquidien chez les patients septiques la gestion de 'équilibre liquidien chez les patients septiques
hémodynamiquement instables (grade 2D). hémodynamiquement instables (faible recommandation, trés

faible qualité des preuves).
3. Nous suggeron de ne pas unllser le RRT chez Ies patnents

fa|ble quallte des preuves)

RFE

SSC



Intensive Care Med (2016) 42:1408— 1417
DOl 10.1007/500134-016-44049-6

Continuous renal replacement therapy W e
versus intermittent hemodialysis in intensive
care patients: impact on mortality and renal
recoverv

OUTCOME REA 2004-2014
J30 J90
p HD
’ f
HEVYE ¢ dépendance ! IRC
= 1 1
n=544 E 21.8% i 35,3%
n=18834 n=1360 | i
e HD 1,7
] r ¥
HOI E indépendance i IRC
n=816 i 24.9% i 57,1%
| |
| |
n.s P=0.9 n.s | P=0.29




. Con-

versely, the use of CRRT as initial modality in patients

without hemodvnamic instability was associated with a
higher mortality (HR 2. 24, 95 % CI 1.24-4.04; p = 0.01)

Diabetes (M=327) 0.73 (0.41-1.29), p=0.28
"o Diabetes (M=1033) ] 1.01 (0.76-1,34), p=0.95
=54 years of age (N=356) 4 0.80 (0.46-1.38), p=0.41
54 years of age (N=1004) —_— 1.00 (0.74-1.35), p=0.98
Hypertension (N=348) 1.15 (0.66-2.03), p=0.62
Mo Hypertension (N=1012) R 0.94 (0.70-1.26), p=0.68
Cardiological SOFA =3 (N=850) —_— 0.99 (0.75-1.30), p=0.93
Cardiclogical SOFA <3 (N=510) 2.24 (1.24-4.04), p=0.01
I at RRT beginning (N=830) 0.98 (0.75-1.30), p=0.93
o IMVY at RRT beginning (N=430) 0.94 (0.45-1.89), p=0.88
Early insufficient epuration (N=170)* 0.92 (0.34-2,52), p=0.87
Early satisfying epuration (N=1120) — 0.89 (0.68-1,16), p=0.38
Daily mean weight gain =2kg (N=205)" 0.54 (0.28-0.99), p=0.05

0.5 1.0 2.0

—_— —_—
In faver of GRAT In faver of IHD

CRRT est meilleur si gain de poids>

2kg




Renal Replacement Therapy Modality in the ICU

and Renal Recovery at Hospital Discharge*

Martin Bonnassieux, MD"% Antoine Duclos, MD, PhD? Antoine G. Schneider, MD, PhD%

Aurélie Schmidt, MS?; Stéve Bénard, PharmD?; Charlotte Cancalon, MS?; Olivier Joannes-Boyau, MD®
Carole Ichai, MD, PhD"%; Jean-Michel Constantin, MD, PhD? Jean-Yves Lefrant, MD, PhD'%

John A. Kellum, MD, FACP, MCCM"; Thomas Rimmelé, MD, PhD"% for the AzuRéa Group

Critical Care Medicine 2018

étude rétrospective multicentrique francaise (291)

réa

IO stays with RRT for AKL

. n=58635
Tous les patients ayant eu une IRA avec EER P ~_
58,635/ 25,750 patients survivants a la sortie de [HD a5 initial modality CRRT as initial modality
n=17,730 n = 40,905
Evaluatian.des madalités de dialuse // \ // \
Dead at hospital

(intermit

discharge

vortalitd Conclusions: In this large retrospective study, intermittent hemo- | »-2+ss

050

dialysis as an initial modality was associated with lower renal
.. | recovery at hospital discharge among patients with acute kidney
« | Injury, although the difference seems somewhat clinically limited.

Cumulative incidence
=
]

015

P=0.03

010

005 1

Treatment IHD

----- CRRT

000

(] 5 0 15 20 25 30 35 40 45 50 55 60 €5 F0 7S BD 85 60

Time [days)

Main analysis (n = 25,750)
Propensity score (n= 16,816)
Only one modality (n=21,204)
Variables

Martality as a competitive risk (n=32,826)

0910 (0.834-0892)

(883 (0.798-0975)

0893 (0.814-0.986)
Hazard Ratio (95% CI)

(0958 (0.919-0997)

0.0327
0.0144
0.0244

0.0375




La dose dialyse

--> EER continue (Hémofiltration)

v'débit effluent ou débit de réinjection
dose exprimée en ml/kg/heure

--> Hémodialyse intermittente:

v Durée séance
v Fréquence: nombre de séances / semaine

Taux de réduction de l'urée par séance (TRU %)
ou Kt/V urée (par séance ou cumulée/semaine)




Dose de dialyse optimale

ATN The N EW ENGLAN D
JOURNAL of MEDICINE
2008 P —— Gix 5. zoos o ——

Intensity of Renal Support in Critically Ill Patients
with Acute Kidney Injury

RENAL JOURNAL o M
2009 i

in Crirically I1l Parients

Apres 2008 : époque rdisonnable

Avant 2008: époque inflationniste
faire plus pour sauver plus



JOURNAL

The N EW ENGLAN D

of MMEDICIN E

ESTABLISHED IN 1812

JULY 3, 2008 VoL, 359 2 MNO. 1

Intensity of Renal Support in Critically 11l Patients
with Acute Kidney Injury

The VA/NIH Acute Renal Failure Trial Network?

Etude multicentrique (27 centres)

Deux stratégies de prise en charge

randomisées

— EER intense : HDI 6 / semaine ou
CVVHDF (35 mL/kg/h)

— EER moins intense : HDI 3 / semaine

ou CVVHDF (20 mL/kg/h)
1124 patients

ATN

A
1.0+

0.8+

0.6+

0.4+

Cumulative Probability of Death from Any Cause

0.2+

T T T T T T T
0 5 10 15 20 25 30 35
Days since Randomization

T
40

T T T
45 50 55

Table 3. Primary and Secondary Outcomes.®

— no./no. with data (%) 1

Less-Intensive Odds Ratio or Mean
Intensive Strategy Strategy Difference

Outcome (N=563) (N=561) (95% CI)f P Value
Death from any cause by day 60 — 302 (53.6) 289 (51.5) 1.09 (0.86 to 1.40) 0.47

ne—iit)
In-hospital death — no. (%) 288 (51.2) 269 (48.0) 1.15 (0.90 to 1.47) 0.27
Discharged to home, off dialysis, by 88/560 (15.7) 92/561 (16.4)  0.95 (0.68 to 1.32) 0.75

day 60 — no./no. with data (%)
Recovery of kidney function by day 28 0.03 {0.02 to 0.07) 0.24




The N EW ENGLAIN DD
JOU RINAIL of MEDICIINE

O AT

OCTOBER 22, 2009 WO L. &L

ESTABLISHED IN 1312

RENAL

Intensity of Continuous Renal-Replacement Therapwv
in Critically Ill Patients

The REMNAL Replacement Therapy Study Investigators®

»Etude multicentrique (35 ICU)
mAustralie/ new Zélande
=1500 patients

=2 stratégie en CRRT: 25 ou 40ml/kg/h

Probability of Death (%)

Higher intensi
® X

,,,,,,,,,

P—0.99

Lower intensity

0 10 20 30 40 50 60 70 80 90
Follow-up (days)
Outcome Higher-Intensity CRRT Lower-Intensity CRRT Odds Ratio P valuei
Death — no./total no. (3&) }
By day 90 322/721 (44.7) 332/743 (44.7) 1.00 (0.81-1.23) 0.99
By day 28 278722 (38.5) 274/743 (36.9) 1.07 {0.87-1.32) 0.52
Place of death — no_Jtotal no. (3&)
ICU 251,722 (34.8) 254743 (34.2) 1.026 (0.827-1.273)  0.81
Hospital ward 68/722 (9.4) 76/743 (10.2) 0.913 (0.647-1.288)  0.60
____Outside hospital, after discharge 3/722 (0.4) 2/743 (0.3) 1.546 (0.258-9.279)  0.63
RRT dependence among survivors I
At day 28 64/443 (14.4) 57/469 (12.2) 1.22 (0.83-1.79) 0.31
At day 90 27/399 (6.8) 18/411 (4.4) 1.59 {0.86—2.92) 0.14




BM)J Open High-dose versus low-dose
haemofiltration for the treatment of

2017

injury: an updated systematic review
and meta-analysis

critically ill patients with acute kidney

8 études; 2970 patients

() Length of ICLF stay

Durée de séjour

(1) ICU) mortality

Mortalité en réa

Stody name Statistics for sach sudy Study narme Statistics for cach study
DiMerence  Lawer Upper . .
i dians limit I:I|I||1 ErVaie pevalue Odds ratio [rm“ifl [:::::T E-Value p-Value
Jammnes=Royau (2013) 133 S0 T 041 062 B
Zhang (2012} A1 -ln1d 41E 09T BE l . | Wesconi (200%) 1.46 .95 2 .74 008 -
Voo (2009) -7a0 1ot 460 -5.29 (05 Hellomo (2009 1.03 53 1.27 025 0.x2 r—
Bellomme (2009 0.00 S145 0 145 0 1.4 - Tobwani (2008) 1.23 0,70 2.15 0.71 047
Tolwani (2008) SO0 LRI A0 eLLE b6 - Bouman (2002 1.20 058 247 049 082
T - I - Foka -
Pooled 209 564 145 <116 025 - 0.2 05 1 2 5
-15M 150 L 1] 15 1500 iiewmgen:uy lesl: (}= 224, P =052, I'1 0% Favors ||.ig'|b-ﬂ|.'15:.‘.. Favors low-dose
Heteropeneaty test: = 25,10, P =< 0.001, I" = Té. 1% Favors high-dase Favors kw=dase
Number of
studies included Pooled OR Lower limit Upper limit Z value P Value
Delivered dose
(A) 90-day mortality
50 ml/kg/h 2 0.97 0.66 1.43 —-0.16 0.88
40 mL/kg/h 1 1.24 0.63 2.43 0.63 0.53
30 mL'kg/h™ 1 1.00 0.81 1.23 —0.03 0.97
(B) ICU mortality
50mL/kg/h 1 1.20 0.58 2.47 0.50 0.62
40mL/kg/h 2 1.39 0.96 2.00 1.75 0.08
30 mL/kg/h 2 1.16 0.84 1.62 0.90 0.37
(C) Hospital mortality
50 mL/kg/h 1 0.99 0.61 1.61 —-0.03 0.98
40mlL/kg/h 1 1.39 0.71 2.74 0.96 0.34
30mL'kg/h 1 0.91 0.65 1.29 —-0.52 0.60




Vinsonneau et al. Ann. Intensive Care (2015) 5:58

DOl 10.1186/513613-015-0093-5 ‘ @ Annals of Intensive Care

a SpringerOpen Journal

REVIEW Open Access
@ Crosshdark

Renal replacement therapy in adult
and pediatric intensive care

33.1 [In intermittent RRT |the minimum delivered 333 _' d dos f’di lysis should be adapted to
dose of dialysis should probably be (1) threg the patient's needs in terms of control of metabo-

sessions per week of at least 4 h with a blood lism, electrolyte balance and acid-base equilib-
Jlow >200 mL/min and a dialysate flow >500 mL/ rium. The onset of hypokalemia and/or hypophos-
min, or (2) a Kt/V index >3.9 per week, or (3) phatemia must be prevented. The dosage of drugs

maintenance of a predialysis urea concentration of removed by RRT should be Sqaoteq to the dose
20-25 mmol/L. Strong agreement _he_ —

delivered. (Expert opinion) Strong agreement

3.32 |ln continuous RRT[| the minimum delivered dose 346 Insustained low-eficiency dialysis, lﬂw blood and
ialysis should probably be 20-25 mL/kg/h Wnulﬂ be used. EIPET opin-
of effluent, tration and/or diffusion. Strong lon) Strong agreement

agreement

Dose de dialyse recommandée



Quelle voie d’acces choisir?

95
Tableau 1 : Site d’insertion préférentiel d’un cathéter de dialyse
Ordre de choix Site d’msertion Longueur du cathéter
1 Veine jugulaire interne droite 15 cm
2 Veines fémorales droite et gauche 25 cm
3 Veine jugulaire interne gauche 20 cm
4 Veine sous-claviére c6té dominant Si droite : 15 cm
5 Veine sous-claviére coté non dominant S1 gauche : 20 cm

» Diameétre externe (12-16 Fr soit 4-5.3 mm)
» Extrémité: canon de fusil

» Distance orifice proximal-distal: 2-3 cm (recirculation)
»Déconseiller I'inversion des voies (embolie gazeuse)
»Mise en place écho-guidée




Comment prévenir la coagulation du

Pas d’ anticoagulant Anticoagulation Anticoagulation
(sytémique) systémique régionale
Rien Héparines: .
Citrate:
« HNF / HBPM e
_ * Injection prédilution
b : *Danaparoid * Bain dialyse
Membrane captant + Fondaparinux Y

I"héparine (ANGIST)

Les autres:

* Leépirudine

* Argatroban

* Prostacycline

Ringage: continue (prédil)
intermittent (Sphy)




Effets indésirables de |” héparine

Risque
hémorragique

50% des patients

Héparine

Effet
proinflammatoire

Inhibition de
F'anti TIN

Oudemans van Straaten
Crit Care 2011

CITRATE : MODE D’ ACTION

Action anti plaguettaire : Action sur les PNN :
Empéche 'agrégation Empéche 'agrégation
des plaquettes des PNN et leur activation

T— CITRATE 1

v

Action anticoagulante :

Inhibe la voie intrinséque et
extrinséque de la coagulation.




'anticoagulation en CRRT |

QAnticoagulation régionale au citrate est fortement recommandée
(recommandations d’experts)
UUne augmentation de la demi-vie des hémofiltres

UUne optimisation de la dose d’épuration

LdUne meilleure stabilité des MDCS administrés

QUne diminution des complications hémorragiques

Qq complications métaboliques (surdosage en citrate)

QCI: situations de dysfonction mitochondriales (IHC) | 1"

O mais apport continu de calcium (++KVC),
Q controle strict du calcium ionisé en post filtre (= 0,3 mmol/l) et en plasmatique
( =1 mmol/l)

UExpertise de I’équipe



Dialyse= travail d’équipe
apprentissage/compétences technigues
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Méd. Intensive Réa (2017) 26:277-284
DOI 10.1007/513546-017-1286-8

ARTICLE ORIGINAL / ORIGINAL ARTICLE

Amélioration des pratiques paramédicales : élaboration d’un livret
d’aide a I’épuration extrarénale en réanimation. Expérience d’un centre
hospitalier général*

Improved Paramedical Practices: Development of a Handbook for Renal Replacement Therapy
in the Intensive Care Unit. Experience in a General Hospital

C. Poupinet - C. Biedermann - M. Ventése - C. Bornstain - F. Vincent

Regu le 8 février 2017 ; accepté le 23 mai 2017
' SRLF et Lavoisier SAS 2017




HDI intermittente : Fiche de surveillance

[\ [ 00 WAL 2d W1=1 1 U 1 1 1 0]
0 T 1T oF= 1 o o o T
Prescription (démarrage): Date/heure........c.ccirirmirmnrnirnrnrnnns
Vitesse de pompe :............... ml/mn ; [Na+] dialysat :.............. mmol/|
Température dialysat : s UFmMI/H co ml/H

Durée séance prévue : Heures ; dialysat.........ccccceeunee. ml/mn

Anticoagulation :
Position Cathéter

; démarrage....
Date de pose

Heure

Débit

[Na+]

PTM

TA | FC

ELJ | Type/dose
catécholamines

Incidents/Intervention :
- ______

Heure

Incident

Intervention

Heure

Incident

Intervention

Durée effective de la séance

Efficacité de la séance :

Avant

Procédures écrites
fiches de surveillance
standardisée



République Tunisienne
Ministére de la santé publique

'VICE DE REANIMATION MEDICALE
Fiche de surveillance : Epuration extra-réenale continue
Nom : KT posé le : Vitesse de pompe : CVVH I:l
Prénom : Rein changé le : Dialysat : CVV HDF |:|
DM : Anticoagulant : Ultra-filtrat : SCUF |:|

poids : Pertes :

Prescription . Male
Débit PPS  Pertes | Pré/post Dialysat = Réinjection |
Sang dilution




La récupération rénale

Meilleurs criteres d’arrét de dialyse seraient
- reprise diurese > 1l sans diurétique,

- stabilisation de la fonction rénale

- Clairance rénale urinaire créat /urée

Early Recovery | Late Recovery l

30% 15%

X

=4 KD

I | 2N
i Up to 7 Days Post Injury > ’ 7-90 Days Post Injury > | >90 Days Post Injury /\

Flg. 3 AKI, AKD, CKD and time course of recovery. Recovery may occur early during acute kidney injury (AKI) up to 7 days after the insult, or later
during acute kidney disease (AKD), between 7 days and 3 months after the insult to the kidney

Pronostic a long terme si passage en IRC
- Augmentation de la morbi-mortalité

- Surco(t de santé

- Diminution de la qualité de vie
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E E R d e S tOXi q u e S t (http://www.extrip-workeroup.org).

& C @ Nonsécurisé | www.extrip-workgroup.org B O
ExTHIP Blood Purification in Toxicology:
Rur=eul JON, Mot S Reviewing the Evidence and Providing Recommendations Specdad byl

PUBLICATIONS RECOMMENDATIONS NEWS & EVENTS PARTICIPANTS REPRESENTED SOCIETIES CONTACT US

BACKGROUND o

The use of extracorporeal purification specifically for drug poisoning has existed in the clinical practice for over 70
years. Unfortunately, the evidence remains limited to reviews, opinions, commentaries, and case reports which
are susceptible to biases and confounders. Randomized trials and comprehensive systematic reviews are
inexistent. Furthermore, the toxicokinetic measurements and calculations in published reports are often
imprecise, incomplete or incorrect; this limits the interpretation of the effect of extracorporeal treatments (ECTRs).

5) | refer you to this excellent commentary,
written by EXTRIP colleagues, that discuss
these issues @DavidJuurlink and
Despite the increasing use of ECTRSs (including hemodialysis, hemofiliration, hemoperfusion, peritoneal dialysis, @1darren1Dnr :

therapeutic plasma exchange, and exchange fransfusion) in poisoning, clinicians remain uncertain of their precise ncbi.nim.nin govipubmed/24433200

role in poisoning, because of the following points:

Despite the improvement in understanding drug pharmacokinetics, recurrent errors are still perpetuated in %, EXTRIP
evaluating dialyzability of some poisons. Extrip
The development of new anfidotes and perfection of supportive care have forced the re-evaluation of ECTRS
in certain poisonings. 4) Several studies now incorporate serum

« New ECTRs are being invented while others are hybridized or faling out of use. ECTR technology is metformin when evaluating MALA. One can
constantly evolving, making past conclusions sometimes inapplicable today. Physicians are not aways Eg—’;‘;:ﬁ;;ﬁ:ct i:”rt d”;jgl"cr;:]”e:fsf:
knowledgeable on the infricacies of all available ECTRs and which are best suited for a specific poisoning. MALA But because metformin measurement

Dialyzability and clinical improvement do not always correlate. isn't widely available, it is difficult to truly

-
4




Clinical Guidelines

CIInICd| Nephron Clin Fract 2012120:01 79-c 184 Published online August 7, 2012

Prqcﬂce DOl: 10.1159/000336786

KDIGO Clinical Practice Guidelines for
Acute Kidney Injury

Table 3. Key recommendations for dialysis interventions for treatment of AKI

Recommendation Evidence level
Anticoagulation
Use anticoagulation in RRT as long as no impaired coagulation/bleeding risk 1B
Unfractionated or low-molecular-weight heparin for intermittent RRT 1C
Regional citrate preferred for CRRT 2B
Unfractionated or low-molecular-weight heparin in CRRT in those with contraindication to citrate; no role for 2C
prostacyclins
Regional citrate in CERT for those with at increased bleeding risl - avoid regional heparinisation ac
Stop all heparin and use direct thrombin inhibitors (argatroban) or factor Xa inhibitors (danaparoid or 1A
fondaparinux) in heparin-induced thrombocytopenia - argatroban preferred if severe liver failure
Access
Choice of vein as follows: ungraded
(1) Right Jugular
(2) Femoral
(3) Left jugular
(4) Subclavian - dominant side
Ultrasound-puided insertion 1A
No use for topical antibiotics or antibiotic locks ple
Modality
CRRT preferred to intermittent haemodialysis for those with: 2B

(1) Cardiovascular instability
(2) Acute brain injury or cerebral oedema or
raised intracranial pressure

Buffer

Use of bicarbonate rather than lactate as a buffer in those with associated circulatory shock/liver failureflactic acidosis ~ 1B-2B
Dose

Kt/'V of 3.9 per week for those on intermittent or extended RRT 1A

Effluent volume of 20-25 ml/kg/h for CRRT 1A




conclusion

La meilleure épuration est celle qui est adaptée au
malade et la mieux maitrisée par I'équipe

Timing: pas trop tot ni trop tard

Objectif en EER: 20-25 ml/kg/h en EER continue et
3.9 Kt/v en HDI

Anticoagulation: expertise de I'équipe
Techniques hybrides : bon compromis

Mieux vaut prévenir que guérir
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