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Introduction IRA

o Acute Renal Failure in Critically lll Patients: A
Multinational, Multicenter Study

Shigehiko Uchino: Jobn A Kellum: Rinaldo Bellomo; e al.
N= 29 269

o Incidence ARF: 5.5-6%; > 70% nécessitent dialyse.
o Hospital mortality: > 60%

o Most contributing factor: septic shock (47.5%)

o 80% treated with CRRT

Superimposed renal impairment : 5-fold mortality increase in

patients matched for sex, age and severity index scores.

Levy et al. JAMA 1996



Mortalité

GFR criteria Urine output criteria Stade
s —— (% tous patients)
Risk Increased SCreat x 1.5 or UQO < 0.5 mikg/h RiSk °
GFR decrease >25% x 6 hr 1 5.1 /o
| (9.1%)
Hi_g_h sensitivity
Injury Increased SCreat % 2 or UO < 0.5 mi’kg/h In .u r
' GFR decrease >50% x 12 hr
° jury 29.2%
(5.2%)
. Increased SCreat x 3
Failure \  GFR decrease >75% Bl Eail
or SCreat =4 mg/d! ! O aliure
Acute rise =0.5 mg/dl AR EAZNE g 41.1%
(3.7%)
Loss —
Persistent ARF = complete loss
of kidney function >4 weeks e o
High specificity
End-stage End-stage renal disease
renal disease (>3 months)
Uchino S. Crit Care Med 2006
{Redrawn from Belloma R: Diefining, and classifying acute renal failure. Crit Care Clin 2005;21:223-237.) Bellomo R. Crit Care Clin 2005




Causes IRA
I s

2. Renal artery
A Henal artery aoclusion
1 8 /o Larga/medium vessel vasculiis

3. Small vessel disease
Thrombotic microangiopathy
Renal atheroembolism
Small vessel vasculitis

1. Prerenal azotemia A S
Hypovolemia ; s o
Cardiac failura - W e 4. Glomerular disease

Hepatorenal syndrome Pt e Lo Anti-GBM disease

Lupus nephiilis
g, Renal vein
Renal vein thromibosis

Postintectious glomerulonephritls
Infective andocarditis
Membranoproliferative giomerulonephritis
Cryoglobulinemia

L iloA nephrapathyHenoch-Schanlein purpura) )

5. Acute tubular necrosis
Ischamia

Maphrotoxins o
Rhabdomyolysis 76%
Radiocontrast agenis

-
8. Fostrenal obstruction ; o i
Biadder outlet obstruction g'r::;“ inferstitial naphrias
Tumors 7. Intratubular obstruction Infeation
Fanal calull Cast nephropathy Bidamic dsass
Papillary necrosis Druigs y
Retroperitoneal fibrosis ) Crystalluria




Complications IRA

Hyperkalemia
Metabalic acidosis
Hypanatremia
Hypocalcemia
Hyperphosphatemia
Hypermagnesemia
Hypanuricemia

Pulmanary edema
Arhythmias
Pencarditis
Pencardial effusion
Hyperension
Myocardial infarction
Pulmanary embalism

Pneumonitis

MNausea
Vormiting
Malnutntion

Gastitis

Gastrointestinal ulcers

Gastointestinal bleeding
Stomatitis or ginghvitis
Parotiis or pancreatitis

Mental status changes

Somnolence
Coma

Anemia

Bleading

‘Pneumonia

Wound infections
Intravencus line infections
Septicenia

Urinary tract infection

® 2003, Elsevier Liated. AN nghts reserved.




Complications a long terme:

fonction rénale
I

100

RENAL FUNCTION

@

INSULT

1 - FULL RECOVERY

2 - AKITO CKD

3 - ACUTE-ON-CHRONIC
KIDNEY DISEASE

4 - AKITO ESRD

TIME



Kaiser permanente. N= 556090 adultes dont 703 IRA+dialyse (343 non dépendant dialyse a 30j)

Risk of progressive CKD

1 .

0.8 -

0.6

0.4

0.2 -

IRA n=343
F H‘.fﬂ.-_
F“-"F---F‘l_—
.-"I_'-

.ar Non IRA matchés
J‘I N=3430
I
i
|
r _,_’_dJ_’—’_’-'
I
L-
0 2 4 6

Follow-up time (years)

- 47.9/100 pers-an

- 1.7 pers-an

Lowell JL. KI2009



mortalite
I
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N=226 dialysés aux SI
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MONTHS Schiffl. NDT 2008



Methodes d’épuration extra-renale

Conventional indications
for QHT

1t

Renal replacement therapy

Azotemia

No

X

Hemodynamic instability
High catabolic state
Large volume ultrafiltration

P

Renal support

andfor liver
failure

b
Decompensated | | Volume
CHF EXCess

b
[Elevated IEF']

Yes

<

IHD
IUF

SLEDD
EDD

R
CVVHD
}ECGHDF
CVVH

SCUF
I



Indications

Indications

Doscription

Renal

Uremia

Overload of fluids

Azotemia

Neuropathy, myopathy

Encephalopathy (unexplained decline in
mental status)

Pericarditis

Volume removal

Pulmonary edema

Oliguria with < 200 mL of urine output in
12 h

Anuria with < 50 mL urine output in 12 h

Electrolytes Hyperkalemia (K+ > 6.5 mmol/L)
Sodium abnormalities
Acid-base Metabolic acidosis (pH < 7.0)
— Intoxications With dialyzable toxin
Nonrenal Allowing administration of fluids and

nutrition

Hyperthermia

Severe hemodynamic instability in severe
sepsis?

Elimination of inflammatory mediators in
sepsis?
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Membranes

< T

biocompatibles, 1.5m?, haut flux



Concepts de base
T

DIFFUSION

Hemodialysis

blood  dialy=sate

I Ciopyright 2005 Gamaro Landia AR

iffusion. Les solutés indésirables, qui sont plus concenirés dons le sang du
Diffu L lut d bles, t pl trés d | d
patient, se diffusent & travers la membrane semi-permaablz d'une concentrorion
sup&rieurs & une concentration inféreure.




CONVECTION

Réinjection pré-dilution

_ Liquicle

: & t

5 | Solués

-E 7 4 i

: M
3

b

b : Réinjection post-dilution

Convection. les solutés sont poussés avec leau plasmatique & fravers lo
membrane semi-perméable par ultrafiltration.  Simultanément, un liquide de
réinjection est injecté dans le sang a l'aide de pompes de réinjection.

Hemaofiltration

Elood filirata

convection




UALIUNS

100000 1™ | s iburrine (65,000 - 60,000) ~ BN
50,000 T .'(. \
V 4 u P 1
¢ Myoglobine (17,800) - |
+ Beta 2 Microglobuline (11,800)
10,000 —T—
5000 +—"* Inuline {5,200}
s Vitamine B12 (1,355)
1000 — h
- 1 # Aluminium / Desfaroxamine
500 Complexe (700)
Gl e (180
S f1ae; /
® Créatinine (113} !
e Phosghate laﬁ'i
e Urée (B0)
® Polassium ({35\
» Phosghore '31)
Sodium (23)

Transport par
convection




Solutions utilisées
I

Solution Solution Solution

15 8 Bicar
Na 135 135 140
Ca 1.87 1.87 1.75
Mg 0.75 0.75 0.5
Cl 108.5 108.5 108.5

Glu 0 0 0



RRT Transport

Modality Principle Comment

IRRT All intermittent therapies

ITHD Diffusion “Classic” hemodialysis

EDD Diffusion Longer dialysis times, slower blood
and dialysate flows

SLEDD Diffusion Longer dialysis times, slower blood
and dialysate flows

SCUF Mainly Only UF with conventional dialysis
machines

convection

omczZz—=-Z200

HVHF

CAVH

CVVH
CRRT

Convection

Convection

Convection

Convection

Early hemofiltration in septic
shock with high UF rates (like
HVHF) but without volume loss

Hemofiltration with high UF rates
(equal to high RRT dose; allows
intermittent therapy)

Without pumps, allows UF rates of
only 10-15 L/d

“Classic”™ hemofiltration

All continuous therapies



SCUF CVVH CVVHD cvvior B rismafl Ex

CVYWHDF (Hémodiafiltration veino-
veineuse continue)

=&

Le prelevernent du solute s'abtient & la fois par
convection et diffusion. Lorsgue le sang circule
dans les fibres creuses du filtre, le dialysat
circule & contre-courant par rapport au sang
dans le compartiment du filtre. Simultanément,
la pompe effluent contrdle 'ultrafiltration et une
solution de réinjection est perfusée dans la
circulation du sang.

i
i

[ PPS Administration |




Qb= w * AP* r*/ 8* n* |

Volume
d’héparine
pour lock







Anticoagulation
T

causes de changements de filtres

N=450 filtres
Durée moyenne=30.4+16h

6%

70/o 20/ o

@ coagulation
44%, W programmé
O rupture

8%

O vasculaire
m logistique

33% O autres

Si coagulation du circuit:

» Perte du filtre-> interruption du traitement

* Perte de sang (env 200ml)

= Diminution efficacité du traitement Gainza FJ. Kidney Int 1999



Vaisseau sanguin s Activation par mntact
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Anticoagulation idéale
I

v Bas colt

v Facile a administrer
v Facile a monitorer
v Réversible

v Sans effet secondaires métaboliques



Anticoagulation
Unfractionated heparin ‘ 429/1000 (42.9%)
Sodium citrate D> 99/1000 (9.9%)
Nafamostat mesilate 61/1000 (6.1%)
Low-molecular-weight heparin 44/1000 (4.4%)
Prostacyclin [1/1000 (1.1%)
Hirudin 9/1000 (0.9%)
Heparin-protamine 6/1000 (0.6%)
Others " 3/1000 (0.3%)
Combination * 771000 (0.7%)
No anticoagulation > 331/1000 (33.1%)

Best. Int Care Med 2007
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Solutions utilisées avec citrate

]
Anticoagulation régionale !
Calcium =H>—»
: >
E Blood pump
Post *
prismafle)( /@ PBP

Dialysate
PrismOcal

Anticoagulant
Prismocitrate 10/2

Effluent  Replacement



PRISMOCITRATE® 10/2 : pre-pompe sang (pre-dilution)
Citrate : 10 mmol/L

Citric acid : 2 mmol/L
Sodium :136 mmol/L
Chloride 106 mmol/L + gluconate de calcium
PRISMOCAL® : dialysat
Magnesium : 0.5 mmol/L
Sodium: 140 mmol/L

Lactate : 3 mmol/L

Bicarbonate : 32 mmol/L

Chloride : 106 mmol/L

HEMOSOL BO® : reinjection (post-dilution)
Calcium : 1.75 mmol/L

Magnesium : 0.5 mmol/L

Sodium: 140 mmol/L

Lactate : 3 mmol/L

Bicarbonate : 32 mmol/L
Chloride : 109.5 mmol/L




Métabolisme hépatique: 1 citrate>3 HCO3

Tabelle 4 : Dose citrate pour 2,5 mmol citrate/L de Sang

DEBIT POMPE SANG mi/Min 100 110 120 130 140 150
DEBIT PPS CITRATE ml/Hr 1250 1370 1500 1620 1750 1870
DEBIT Dialysat 0CAL mi/Hr 1000 1000 1000 1000 1000 1000
DEBIT REINJ POST Hemosol ml/Hr 600 650 750 800 850 900
Risque: hypocalcémie - doser calcium patient et post-filtre (0.2-0.4)
Injection de Gluconate CA 10% Débit initial
CA ionisé artériel patient <0’8 0,8<_<0,99 1,00<_<1,20 1,21< <1,33 >1,33
(mmol/L)
Débit initial (post-pompe) 20ml/Hr 15ml/Hr 10mli/Hr 5mi/Hr Oml/Hr
Risque: hypercalcémie
1O AS Ll ) <20 20 -21,9 22-26 26,1- 30 > 30
Patient
I e 1 Dialysatt Dialysat 1 . Dialysat | Dialysat |
Modification du débit dialysat (+500ml) (+250ml) Pas de modif (~250ml) (-500ml)

Risque: alcalose métabolique




Citrate-based regional anticoagulation versus heparin for
continuous renal replacement therapy in critically ill patients

with acute renal failure: a randomized controlled trial
e

Prospective open-label randomized controlled trial (over 2 years)

Inclusion criteria

o Patients with acute kidney injury requiring renal replacement therapy
(RIFLE criteria)

o Patients (males or females) > 18 yrs old
o Consent form signed (or in emergency investigator’s statement form)

Non-inclusion criteria

o Patients with active bleeding disorders

o Patients with past history of heparin-induced thrombocytopenia (HIT)
o Patients with very severe liver disease ( patients awaiting liver



Primary Endpoint :
o Mean daily delivered dose during intensive care stay
o Filter life span

Secondary endpoints:

o 28-day and 90-day patient survivals

o Length of ICU stay

o Bleeding episodes requiring tranfusions

o Heparin-induced thrombocytopenia (HIT) episodes

o Important metabolic disorders (metabolic alcalosis with pH>7.55, metabolic
acidosis with pH< 7.25, hypocalcemia ( ionized calcium < 1)

o Global cost of disposables for CRRT (replacement fluids, filters)
o Safety (Adverse events considered to be RRT-related)



Complications
T

-~ Cathéter

~ Anticoagulation

~ Electrolytes, acide-base
~ Température

> Elimination substances non désirées



Catheéter: insertion

TABLE | Incidence of complications durmg acute catheter

1ESErTion
Complication Incidence (Range)
Arterial puncture 4.4% (0-12%)
Local bleeding 4.0% (0-16%)
Preumo/ lemotiorax® 2.0% (1-3%)
Air embolism 0.6% (1-1.3%)
Retropertoneal bleed ngh 0.6%

* Pnmanly reported for acute catheters nserted in subclavian

vein. The incidence in studies including internal jugular catheters is
~0.6%.

® Acute dialvis catheters inserted in femoral vein.

Oliver MJ. Sem Dial 2001



Catheter: infection
I =

0.350 1
0.300
0.250 -

fémoral

0.200 -
0.150 -
0.100 -
0.050 -
0.000 |

Hazard of bacteremia

Time, days from insertion

Oliver MJ. Kidney Int 2000



Anticoagulation
T

o Hémorragie (env 3.3%)
o TIH (caillotage filtre, thrombopénie)

o Hypocalcémie, alcalose métabolique (citrate)



Problemes acidobasiques / électrolytiques

T
o Acide lactique / Hyperlactatémie:

Dans ’EER clearance continue de 24 mi/mn
Soit environ 3% de la clearance totale de I'acide lactique !

Lactate dans solution de remplacement: dépression
myocardique, augmentation catabolisme protéique

Lactate métabolisé en bicarbonate : 2000 mmol/j chez les
patients en condition clinique stable.

- —> Remplacer par solutions bicarbonates si défaillance
hépatique et/ou choc septique /circulatoire

Levraut et al 1997
Heering et al, Kiendorf et al 1999



o Hypophosphatémie
Phosphate librement filtré (90% forme libre)
Pas de phosphate dans liquide de réinjection/dialysat
IRA accompagnée principalement d’hyperphosphatémie

Si supplémentation nécessaire :

~ Dans liquide de réinjection/dialysat plutét que apport phosphate
parentéral (risque de calcifications vasculaires?)

Since critically ill patients are prone to developing dialysis-induced
hypophosphatemia, phosphorus must be monitored and supplemented if
necessary. Since CRRT works continuously, serious derangement fluid and
electrolyte homeostasis may occur in the absence of careful prescription

and extremely vigilant monitoring.
Locatelli et al, Kidney Int 1998



o Hypocalcémie (citrate)

o Hypokaliémie si non substitution

o Dysnatrémies

o Alcalose métabolique

o Production de CO2 augmentée



Température corporelle
T

o Ligquide de réinjection préchauffé avant d’entrer
dans le corps du patient

o Cave température corporelle artificiellement
normale !

0 Si probleme de régulation machine risque
d’hypothermie!



Elimination de substances:

Nutrition
T
o Pertes d’acide aminés durant I’épuration extra-rénale continue

conséquente: 0.2 g/L = 10-15¢/]
o Perte de protéines: 59/
o Perte de glucose: >25-509/]

o Perte vitamines hydrosolubles (selenium, vitamine C...)

Table 1 Mutritional reguiremants in patients with ARF (nonprotein calories).

Energy 20-30 kcal /kgBw /d* 35kcal/kg/j?
Carbohydrates 3-5 (max. 7) g/kgBw/d

Fat 0.8-1.2 (max. 1.5) g/kgBw/d

Protein {essential and non-essential amino acids)

Conservative therapy 0.6 0.8 (max. 1.0) g/kgBW/d
Extracorporezl therapy 1.0-1.5g/kaBW/d

CCRT, in hypercatabolism Up to maximum 1.7g/kgBW/d

*Adapted o individual needs in case of underweight or obesity.

Cano. ESPEN guidelines. Clin Nutrition 2006



Antibiotiques
I

Lors de 'administration d’AB, il faut savoir:
+~ Volume de distribution

~ Liaison aux protéines

» Clearance totale

(Clearance de I'épuration extrarénale continue
+ clearance hépatique, pulmonaire, rénale
résiduelle, etc..



Adaptation de I’antibiothérapie
T

Aux soins intensifs:

v Volume de distribution erratique

(diminution liaison aux protéines, spoliation,
surhydratation, capillary leak, défaillance circulatoire)

v Liaison aux protéines erratique

( diminution taux albumine, acidose, fievre, urémie,
acides organiques, autres médicaments)

v Clearance non-rénale erratique

(flux sanguin hépatique diminué, activité enzymatique
hépatique modifiée)



Antibiotiques et épuration
extra-rénale continue

Bennett, Standford guidelines

FiFTH EDmON

1 1o 16 e

Monitoring thérapeutique
fréquent surtout si
marge thérapeutique étroite !

Trotman. Clin Inf Dis 2005

Bourquin. Nephrol Ther 2009

Table 2.

Antibiotic dosing in cntically ill adult patients re-

ceiving continuous renal replacement therapy.

Cirug

Ciosags, by type of
renal replacsment therapy

CWvH

CVWHD or CYWHDF

Arnphotzricin B formulation

Decenycholate

Lipid cormglex

Lipozomal
Acychonr
Arnpicillin-su bactam®
Aztreanam
Cefazalin
Cefepime
Cefotaxmme
Ceftazidime
Caftriaxone
Clirdarmycin
Ciprafloxacin®
Colistin
Diaptormycin
Fluconazole”
Imipenem-cilastatin?

Levoflacin”
Linezolid®

Meropeneam
Mozifloeacin

Mafillin or cxacillin
F'ipEfacillin-tEIIl:ler:tamr
Ticarcillinclavulanats?
Vancomiycin
Vioriconazole”

0.4-1.0 mgfkg q24h
2-E mgikg g2dh
2-E mgikg g2dh
E-7.E mg'kg q24h
2agqlzh

1-2 g qlzh

1-2 g ql2h

1-2 g ql2h

1-2 g q12h

1-2 g q12h

29 q12-24h
00200 rrg gih
200 mg g12h

25 kg qdsh

4 ar & mg'kg gdsh
200400 rrg g2dh

250 mg g5h or
B0 g g&h

250 mg q24h®
00 mg g12h
1aqlZh

400 mg g24h
2ggd-Eh

225 gqgkh
2gqg&-Eh

1 g g48K*

4 mgkg po q12h

0.4-1 mgha q24h
25 mgfkg qZdh
25 mgfkg qZdh
E-7.5 mafg q24h
2gqth

2aqlzh
2qql1Zh
2gqlZh
29q1Zh
29q1Zh

2 g ql12-24h
BI0-000 mg g8h
200400 mg g12h
2.5 mgkg qd2h

4 or § mg'kg gq48h
A00-200 my g24dh°

280 mg ogh,
BO0 rmg gh, or
EOO rrgg geh

260 mg q2ah®
200 mg g12h
1aqlZh

400 mg g24h

2 ggd-th
2253378 g g&h
3.1 g g&h

1 g q24h®

4 mg'kg po q12h



Controverses
I

o Dose de dialyse

o Hémofiltration a haut volume dans le choc
septique

o Traitement continu versus hémodialyse
intermittente



Effects of different doses In contlhnuous veno-venous haemoflitration

Do Se d i a I y S e on outcomes of acute renal fallure: a prospective randomised trlal

Lancet 2000

45ml/kg/h
: Group 3 N=140
= .
(05 — T ==
E_ "|-....!_ GIUp 2 35m|/k9/h CVVHF
- Q] — by N=139 Yy
! e Difféerents volume
pi
g 03 — ZOmI/kg/h
o
0] —
0= [ | I I !
Q 10 20 30 40 S0

Survival time (days)
Agure 2: Kaplan Maler estimation of survival rates In the three
groups



Adding a dialysis dose to continuous hemofiltration
increases survival in patients with acute renal failure

P Saudan', M Niederberger’, S De Seigneux', ] Romand?, J Pugin®, T Perneger’ and PY Martin'

Kidney Int 2006
100 L.‘

80 -
;@ C\:’VHDF N=100
g 501 CVVHDF vs CVVHF
% CVVH N=100
) —

40 A

20 T . ' : . -

0 20 40 60 80 100 42m|/k9/h

CVVH group CVVHDF group
(n=102) (n=104)

Mean prescribed ultrafiltration 25+5
dose (ml/kg/h)

Mean prescribed dialysis dose —
(ml/kg/h)




ATN shucy

USA. Randomization (1:1)

1124 patients.

NEJM 2008

‘/__,r""

T

Intensive management strateqy

If hemodynamically slable (SOFA CV'S score: 0-2),
HD & tmes/veck (target KiY = 1.2 =1 4/5e33ion)

If hemodynamically unstakble (SOFA CVE score: 3-4)
CVVHDF at 35 mlka'h or
SLED Gtimes/week (target Kt = 1.2 -1.45ession)

Comveritlonal management strategy

Il ha modynamically stabla {SOFA CV S score: 0-2),
HD 3times/veel (target KeAf = 1.2 -1 4/ 5ion)

If hermedymamically unstable| SOFA CWS score: 3—4),
CVWHDF at 20 ml'kg'h or

SLED 3times'week (target KtV = 1.2-1 d/ses5sion)

PAS de différences

REMAL study

Randomization (1:1)

Australie.
1500 patients

NEJM 2009

Mommal-dose CHAET

25 mikg'h of eflivent gansration
in CVVHDF moda with post
dilution replacement fluid

Augmented-dose CRAT

40 mikgh of effluent generalion
in CWWHDF mods with post-
dilution replacerment {luid




Habitudes locales : Doses d’épuration
I

Mode dialyse
Cathéter

Débit pompe
sang

« Dose»
Dialysat

Réinjection




Prospective evaluation of short-term, high-volume isovolemic
hemofiltration on the hemodynamic course and outcome in patients

.with intractable circulatory failure resulting from septic shock

Patrick M. Honcre, MD: Jean Jamez, MD; Michel Wauthier, MD: Patrice A. Lee, PhD; " e e 299
Thierrv Duaernier. MD: Bruno Pirenne. MD: Genevieve Hanioue. MD: James R. Matson. MD

Table 1. Characteristics at baseline of 20 patients with refractory septic shock treated with short-term high-volume hemofiltration (STHVH)

Ade Eilirubin APACHE Timing® Weight Dose”

No. (Yrs) Disease Bacteria immaol/L) II Gender  (Hrs) (kg (L/’kg) Response® Survival
1 73 Peritonitis (diverticulitis) E. colf a3 30 F 325 a6l (.58 ¥ i
2 70 Community-acquired pneumonia Klebsiella 163 23 F 135 T3 0.48 i i
3 32 Multiple trauma + septic shock (line  Serrafia 143 35 M 1.5 il (.53 Y Y

sepsis)
4 35  Multiple trauma + aspiration 5. aureus 111 25 M 6.75 75 (.46 ¥ Y
preumonia
5 32  Community-acquired pneumonia 5. aureus 45 av M 275 65 0.53 Y Y
6 48  Septic shock + urinary tract infection £, coff 42 33 M 4 T4 .44 Y b
7 52 Tosac strep syndrome Strepfococcus 165 34 F 16.5 7 0.52 Y N
& 66 Pneumonia + pleural abscess Pseudormonas a5 | M 12 63 (.55 Y N
9 51  Pneumonia Legionella 45 M M 4325 54 0.64 Y i

10 73 Prneumonia + meningitis Pneumococcus 54 20 F 825 57 0.61 Y Y

11 51 Septic shock + urinary tract infection Enferococcus B3 A0 F 6.5 a7 0.52 i i

12 69  Peritonitis + diverticulitis E. coli 158 25 M 1225 20 0.39 N N

13 75 Peritonitis (leaking anastomosis) E. col a5 27 F 12 T4 0.44 N N

14 31 Septicemia + pneumonia Pneumococcus 136 ar M 2025 76 (.46 N N

15 31  Septicemia + pneumonia Prneumococcus 102 28 F 15 T8 0.44 N M
16 4%  Septicemia + meningitis Prneumococcus 49 35 M g 2l .43 N M
17 71 Community-acquired pneumonia E. coli 154 a6 M 13.75 a7 (.40 N N
18 70 Leaking anastomosis + peritonitis E. coli 89 3l M 725 a1 0.28 N N
19 74 Mosocomial pneumonia Pneumococcus T 28 F 17 25 0.41 N N
200 68  Leaking anastomosis + peritonitis Enferococcus 104 a5 F 1025 112 0.31 N N




Hémofiltration a haut débit (étude Ivoire)

Impact of High-Volume Veno-Venous Continuous Hemofiltration in the Early
Management of Septic Shock Patients With Acute Renal Failure

Open label randomized multicenter controlled trial on two parallel groups of patients with
septic shock and acute renal failure admitted to ICU, treated early either by high
volume (70 mi/kg/h) or by standard volume (35 ml/kg/h) haemofiltration.

Intervention
High volume (70 ml/kg/h) vs. standard volume (35 ml/kg/h) haemofiltration
during 96 hours. Further renal replacement therapy (if haemofiltration, only
standard volume is allowed) may be used according to investigator decision.
Primary endpoint
All cause 28-day mortality.

Statistical aspects
460 patients are planned to be included (230 in each group). A 15 % absolute reduction in
28-days all-cause mortality in the high volume group compared with the standard group is
expected. Duration of the study: 3 years.

PAS DE RESULTATS PUBLIES MORTALITE INFERIEURE A CELLE ATTENDUE

Honoré. Clinical trials.com 2006



Use of High Volume Hemofiltration

N patients with refractory septic
shock and acute kidney injury

Choc septique reéfractaire: critéres Bone, dose de
noradrenaline > 0.2 pg/kg/min

Insuffisance rénale aigueé: selon classification RIFLE
CRRT: CVVHDF habituel

Dose: 70 ml/kg/h

Acces: cathéter 13 F

Solution remplacement: Hémosol®

Timing: dans les 24h du choc septique réfractaire et jusqu’a
96h ou résolution du choc



Use of High Volume Hemofiltration
N patients with refractory septic
shock and acute kidney injury

3 ans Mortalité 63%
(juillet 2007 -juillet 2010) @ APACHE Il 60.5%
55 patients SAPS |l 66%
297 patients dialysés aux pas de différence entre
soins intensifs durant cette mortalité observée et
période dont 19 % avec mortalité attendue par

choc septique réfractaire ces 2 scores

Bourquin. Nephrohug



Continue vs intermittente
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Continuous venovenous haemodiafiltration versus
intermittent haemodialysis for acute renal failure in patients
with multiple-organ dysfunction syndrome: a multicentre
randomised trial

ChristopheVinsonneau, Christophe Camus, Alain Combes, Marie Alyette Costa de Benuregard, Kada Klouche, Thierry Boulain, Jear-Louis Pall,
Jear-Danid Chiche, Piemre Taupin, Paul Landais, fean-Frangois Dhainaut, forthe Hemodiafe Study Group™ Lancet 2006

Supvival (%)

02 —
0 T | | | | |
0 10 20 30 A0 Lo 0]
Time {days)
Numbers at risk
IHD: 154 85 =t 58
CVVHDF 175 83 62 57
Intermittent Continuous venovenous  pvalue
haemeodialysis (n=184)  haemofiltration (n=175)
Hypotension™ 72 (39%) 61 (35%) 0-47
Bleeding eventt 13 (7%) 12 (7%) 0-89
Thrombocytopenia 22 (12%) 31 (18%) 012
Hypoglycaemia 12 (7%) 7 (4%) 0-42
Hypophosphataemia 13 (7%) 14 (89%) 071
Hypothermia 10 (5%) 31 (17%) 0-0005
Arthythmia 18 (10%) 9 (5%) 0-15
Catheter infection 2(1%) 3(2%) 0-95




Continuous versus intermittent renal replacement therapy for
critically ill patients with acute kidney injury: A meta-analysis™

Lﬁean M. Bagshaw, MD, MGc; Luc R. Berthiaume, MD; Anthony Celaney, MBBS, MSc; Rinaldo Bellomo, MD

Overall

099 ( 0.78, 1.26)

29

9

1

2

Odds ratio

Favours CRRET

4

8

Favours IRRT

Survie Odds ratio No. of events

Study (95% Cl) CRRT  IRRT
simpson (1993) B 0.50 ( 0.21, 1.20) 46/65  48/58
kierdorf (1994) u 0.81( 0.36, 1.82) 29/48  34/52
john (2001) i 100(0.19,5.24) 14/20 7110
mehta (2001) B 1.89 ( 1.01, 3.52) 54/84  40/82
gasparovic (2003) 167 (074,3.78) 37/52 31/52
augustine (2004 ) 0.89( 0.35, 2.29) 27140 28/40
uehiinger (2005) 0.91( 045, 1.85) 34/70 28/55
vinsonneau (2006) 095(061,1.48) 118/175 126/184
lins (unpublished) 083(053,1.31) 100/172 90/144

439/726 432/677

Crit care Med 2008



Indications particulieres

o Intoxications médicamenteuses
o Dysthermies

o Insuffisance cardiaque terminale
o Insuffisance hépatique terminale

Souvent discutées au cas par cas



W. J Kolff. 1944

Figure 1. The first rotatlng artificial
kidneys awalting the end of the war to be
sent to other countries. In the garden of
the hospital at Kampen, September 1944,
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Pages avec articles en francais sur différents
sujets néphrologiques & protocoles du service.

Billets avec actualité néphrologique.

Indexation mots-clefs et

par
categories. Liens avec autres blogs et
sites néphrologiques. Possibilité de laisser des

commentaires ct de S’abonner.
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