ELIMINACE — CRRT- u déti

Continuous renal replacement therapy
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Prehled — CRRT u deti pri sepsi
\Ve svetle EBM —Crit Care Med 2009, 37,2

— Definice akutniho sellhani' ledvin -AKI
-~ I n d | k ace _TI M I N G Table 1. American College of Critical Care Medicine guidelines for evidence-based medicine rating

system for strength of recommendation and quality of evidence supporting the references

FI ] | d Ove rI O a d Rating system for references

a Randomized, prospective controlled trial
_ I h Nonrandomized, concurrent or historical cohort investigations
A n t I ko d g u I ace C Peer-reviewed, state of the art articles, review articles, editorials, or substantial

Ve 7 £ case series
- C eVl p Il St u p y d Nonpeer reviewed published opinions, such as texthook statements or official

organizational publications
— I Rating system for recommendations
M © d d I | ta Level 1 Convincingly justifiable on scientific evidence alone
7 . 7 v/ Level 2 Reasonably justifiable by scientific evidence and strongly supported hy expert critical
= DaVvka —OjEmVAATIERY, ar pinion

Level 3 Adequate scientific evidence is lacking but widely supported by available data and

— D 0O p oru (\fe N |' expert opinion
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AKI —Acute Kidney Injury
Akutni selhani ledvin

¢ Mortalita na AKI ul deti na PICU 60095

¢ T S.krea o 44umol /I T mortalitu u
dospelych 6.5x

u déti T S-kreat o 26.5umol/I T 7x

¢ Hodnocenit AKT dle S-Kreatininul a GER je

pozdni — cystatinNGAL: AKT o 1 1/2dne
drive

Chertow: GV AKT, moertality, LOS and costsin hospitalized childrens JASINF2005

@Goldstein St Mild renalfinsuifiiciency, asif associated Withl pool ecutcomerin children withFAcuite decompensatedtheart fiailtres evidence for
pediatric cardiorenall syndireme: JASN 2005

JDIHerere=Morin, SniValaga: Cystatink € and beta2-microdlobuling markerstoiidlomertlarstltrationinrcrticallyAllfchildrenr Criticall Care Vol
11,3}, 1-7
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Sepse + AKI
nezavisly prediktor mortality

1304 1509 1419 =1
change n SCr (mgdl)

jeure 2 Mortality associated with change in serum creatinine,

Chentew GV AKIF moentality; LOS andicostsiin hospitalized children: JASNI2005

8 H 8 9

Maortality (95)
o

758 75

al B

SEpsis Mon-septic AKI
Subgroup

BICL mHospital

Crude ICU and hospital mortality stratified by subgroups. The sub-
groups of patients were control, sepsis, acute kidney injury (AKI) and
septic AKI. ICU, intensive care unit.

Sean Bagshaw, € Georde, R Bellormoer Eanly actte Kidney injury and

SepsiSe e multicentre evaltationior the ANZIECS Database Management
Committee Crtica) Carer 2008, 125R4 .
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AKI RIFLE Criteria: ADQI II

Urine Output Criteria

F Injury

Failure

m

Bellomoer R et all Gt Gane 20045 8iR204-2112
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Modified RIFLE criteria i critically 11l
children with acute kidney mjury

Estimated CCI Urine output
.
.
.
eCCl <35 ml/min/1.73 m2
¢ Loss persistent failure >4 weeks

Qnrlw"raﬁ rgr’l disease

(persist

70 (R=125)AK] 1670 (=27 NerAK]
E)/)( J—OO} S
"/ (=82) |
2

% (n=51) F z tono jen 29% HiT
zermnizlo 65%

F

AKCANFANKARPASIKIAREYARtERmational 200y AEH 026
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CRRT deti -sepse: Outcome

EN
0O Survivors

38%
E Survival 49%
Survival
25%
Survival
<10kg 3-10kg <3kg
Am J Kid Dis, Goldstein JL 18:833-837, 2003 7, €S kongres DEtsie intenzivil
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Demographic Characteristics of Pediatric Continuous Renal
Replacement Therapy: A Report of the Prospective Pediatric
Continuous Renal Replacement Therapy Registry

JTordan M. Symons,* Annabelle N. Chua,” Michael 1.G. Somers,” Michelle A. Baum,*
Timothy E. Bunchman, Mark R. Benfield,! Patrick . Brophy,1 Douglas Blowey,**
James . Fortenberry,” Deepa Chand,* Francisco X. Flores,55 Richard Hackbarth,S
Stewven 1. Alexander,"" Tohn Mahan, T Kewin 1. McBryde,*** and Stuart L. Goldstein”

Table 5. Principal diagnoses and survival®

. -
Farameter 2 Surwviwvors = iwal

Sepsis S1 A48 %
Bome mmarrosss 55 25
transplant
Cardiac disease 41 271 51
transplant
FHenal disease 32 27
Liver disease 29 o
tranmsplant
MMalignanmncy (Mmoo tumor 25 14
lwvsis synmndrorme)
Ischemia  shock 1< 1=
Inborn error of 15 11
metabolism
Crae intoxication 1= 1=
Tumor Iyvsis svndrome 12
Fulmomnary disease 11
transplant
Creler '.Tf'

S (=) = OO0,
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Indikace k zahajeni CRRT

¢ Nedostatek adekvatni vcasné definice AKI

. I§Ieexjstu¥1 e definice pro “timing of initiation™ -
casne zahajeni RRT

(vcasné doi 2dnti, do 12hod. od prijeti na ICU, od
oligurie, a¢ fAza T nakd F

¢ Rozhodnuti zahazni RR1 ovliviuje
— ZKlIsenost a Viaseni posto] Iekare
- Klinicky  stay. pacicnta
= lechnickel alorganizachl . zazeml
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Algoritmus pro zahajeni RRT na ICU

S.Bagshaw, Can J Anesth/J Can Anesth (2010) 57:999-1013

Optimalizace resuscitace:

MAP, CO, Hb

Hodnoceni pacienta:
TREND-RIFLE (S-Krea, diureza)
MODS > 2(SOFA), efekt EGDT
-Nerenalni indikace —tab. 2
-Ovlivauiici faktory-viz.tab. 3

Delivery of adeguate nutritional support Tab. 2

Volume removal or prevention of excessive accumulation

Immuno-modulation or restoring immune homeostasis in sepsis

Chemotherapy-induced organ injury, transfusion support

Refractory respiratory acidosis in ARDS

Hypercatabolism

Rapid worsening of AKI or illness severity, diminished renal reserve
(i.e., CKD)

Factors Ta b ) 3

Patient-Specific Clinician-Specific Organizational

Kidney function/reserve  Goals of therapy Country/
Institution
Comorbid disease and Relative indications and ICU Type
physiologic reserve clinician threshold
for initiation
Primary diagnosis: Local practice patterns  Machine and
severity of illness and nursing
trajectory availability
AKI: severity and trend  Prescribing service Health costs

Patient
admitted
tolCU

sEmmsEssE

Are absolute YES
indications amsmnnnnmnn
present?’

L
Optimize
resuscitation?

Severe AKI?
RIFLE-F/
AKINNI or

Anuria :
Are certain

Assessthe circumstances
patient? present?4

Tab. 2

LA L L LR
LEEEEEEsEEEEEE

RIFLE-Rer .
Are there potential YES AKINI or Il
non-renalindications IEREETTTRRRRRE]T]

present?®

i Consider adjuvant role of RRT

Monitor and

reassess s s r R R NI RN NN EEEEE NN EEEE R EEEEERE

clinical status
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Indikace k zahajeni CRRT

¢ ,Absolutni® kriteria zahajeni CRRT
obehove nestabilni pacient, kraniotrauma —prevence
dysekvilibracnihoe sy

— Uremie ...36 ( uremicke komplikace)- vycerpani
konzerv.terapie

— Hyperkalemie ...6.5mmol/ll ev. ekagl zmeny.

— Acidoesa ...pH= 7.15

— Intoxikace eliminovatelnymi toxiny.

— Hyperammonemie

— Nekontrolovatelnd hypertermie. Rizené ohrivani pri hypotermii

— dgo/anurle — refrakternitna terapiir< 0. 5ml/ka/hod.= 8hed.
evidar, R WerskorovanitRIELE) S22

FLUID OVERLOAD nad 105
- Nutrcer—prirants’, intelerancil enterall. stravy,
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Indikace k zahajeni CRRT u déti

8%

.

38% 54%

Fluid/Electrolytes combined
Fluid overload only
H Electrolyte abnormalities only

Foland JA, Fortenberry JD, Warshaw BL, Pettignano R, Merritt RK,Heard ML, Rogers K, Reid C, Tanner AJ, Easley KA (2004) Fluid overload
before continuous hemofiltration and survival in critically ill children: a retrospective analysis. Crit Care Med 32:1771-1776




Indikace k zahajeni CRRT
U dospelych

International survey of severe ARF in critically ill patients: an international survey in
345 centres US and Europe

C.Ronco,M.Zanella 2001 NDT

Indications for CRRT listed by the respondents as the most important beyond acute
renal failure

N

I O

i
:
u
u
)
l
n
i
u

Fluid Removal of Restoration of
balance support septic homeostasis
control in sepsis mediators

Congestive Correction of Brain
heart failure acid-base edematogenic
derangements states
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Stupeﬁ pFeVOdnénl’ Degree of fluid overload (O/OFO)

PROSPEKTIVNI OBSERVACNI STUDIE

¢ Outcome in Children Receiving Continuous Venovenous Hemofiltration
Pediatrics,2001;107;1309-1312 Stuart L. Goldstein, H Currier, Jeanine M.

Table 2. Clinical variables and outcome

¢ Foland et all, Crt Carec Med 20045 32:1771

Variable® Survivors — Nonsurvivors P value
. . Patient age years 8404674 851x719
o Goldstein et al., Kidney: [nt 20055 67:653 Patient weight kg 2254 3T428
‘U days to CRRT Init 65+142 814140
Prvni tdaj z Prospektival Pediatrické CRRT Registrul (USA) -pCRRT P 2at PICU admit 143482 16249
— {116 pacientit, PRISVIvyssi u neprezivsich fEI;J‘: FER-T " o st };'{
LYEPatC im0 6.5
— 9% HO) | u neprezivsich 25.4% vs 14.2% prezivsich Intrn:n]?cs af CRRl}ll' ;:L-T . 4411

—  Pacienti's < 206 H0) preziti 5S8% vs 405, pri Yo EO>2050 Pos at CRRT Init mmH>0 169475 19.5 + II_H_I
GFR at CRRT Init 3IL2 4144322
mLmin/ 'J' 73 m.'*:'

PITN at CR

142£159 25 ¢
CRRT clearance mLAr/L73m= 1680 £994 1774 £ 1340
Urine output mL/kg/hour 093£13 09211

TValues expressed as mean £ 3D,
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Outcome in Children Receiving Continuous Venovenous Hemofiltration

Stuart L. Goldstein, MD*; Helen Currier, RN, CNIN{E; Jeanine M. Graf, MD§; Carmen C. Cosio, MDSg;
Eileen D). Brewer, MD*; and Ramesh Sachdewva, MDg

o Nizsi % FO u zahajeni
CVVH(D) koreluje s v
mortalitou (p=0.03)

» Nizsi %) EO U zahajeni
CVAV/H(D) koreluje s v
mortalitou pri korelaci
VZOr KUl SE| “SEVEFNItY Off
linesst (p=0.05; multiple T e

. 2 0
heahession analy/sis) Death Survival o Mean
OUTCOME

%FO at CVVH Initiation
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Fluid overload before continuous hemofiltration and survival in
critically ill children: A retrospective analysis*
Jason A. Foland, MD; James D. Fortenberry, MD, FAAP, FCCM; Barry L. Warshaw, MD, FAAP;

Robert Pettignano, MD, FAAP, FCCM; Robert K. Merritt, MA; Micheal L. Heard, RN; Kris Rogers, RN;
Chris Reid, RRT; April J. Tanner, RN; Kirk A. Easley, MS

N=1 13 *p=002, **p=0_01 Survivors

1 Non-survivors
t ] 8

E
e
5
=
O
=
=
Bg

C 00U GAED 000 ¢
S O0ERs AR 200 ¢
B AEE 00 &

|f

>3 Organ MODS

=

Crit Care Med 2004 Vol. 32, No. 8 7. CS kongres Detske intenzivil
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Robert 5. Gillespie « Kristy Seidel + Jordan M. Symons

Effect of fluid overload and dose of replacement fluid

on survival in hemofiltration

N=77

Grou Fluid Hazard Ratio (95% b
P~ overload CI)
<10% I
All
Subjects 0.002
>1056 3.02 (1.50-6.10)

Pediatr Nephrol (2004) 19:1394-1399
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Robert 5. Gillespie « Kristy Seidel + Jordan M. Symons

Effect of fluid overload and dose of replacement fluid

on survival in hemofiltration

Kaplan-Meier
odhad preziti

Pomoci
kategorizace % FO

Fraction Surviving

20 40 60
Days after CVVH initiation

Pediatr Nephrol (2004) 19:1394-1399
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Preziti u deti se sepsi koreluje
vyZznamne s...

— PRISM pri zahajeni CRRT p <0,05

- 9% Fluid overload pri zahajeni CRRT
p < 0,0005

Dry you fly , wet you die

wet you down and dry you up and around
C.Ronco 2009
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Je dulezita lokalizace CVK ?

Cumulative Proportion S urdy lan-hieier)
o Complete  + il

Delsii preziti VI
Umisténi (p< 0.05)

Curnulative Proportion Suriving

a0 40 20

Circuit Surdval (hours)

pleleidezlrin) B4 g el EALE) S0l g =2k = 20)0)7
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Cevni pristup

% Survival at 60
Number of Patients hours ®

| cameesie |
I Y S T T

9 35 [51(p<0.002
53 (NS

Insertion Site’
Internal Jugular
Subclavian

Femoral 260 [52(NS)

IHackivartnisi el JAI@FS0: HHI6=24 5 2001
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Cevni pristup

¢ \/ysoce variabilni ulozeni VJI

¢ Ultrazvuk by mell byt standartem pri CVK
u deti

Position range in %

medial
anterior 0-16 (54%)

anterio-lateral
far lateral

p N lateral 0-84
| not visible/ m
medial - lateral thrombosed

Viaecken i et al s CEIVIES S ST E=855 2007
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Antikoagulace

Je ovlivhéna :
¢ velikosti, umisteni CVK
o Modaliteu — CVAV/HD! delsii zivethost

¢ TYpem substituce: vyssi rizikor u
postdiltice

¢ Hodnota EE = pomer UER/QB
s \/olbar antikeagtiacnihe: preparat

7 €S kongries Detske intenzivil
mediciny: al anestezie! Brino




Srovnani citratu a UFH

Intensive Care Med (2004) Nephrol Clin pract. 2004,97, 131-136
30:260-265 Monchi Morgera — Single center study

0 50 100 150
p < 0.0001  Time(h) Fig. 2. Filter life span during citrate, citrate-heparin, and
o heparts anticoagulation.
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Srovnani citratu a UFH

Intensive Care Med 2010 Kidney Int. 2005, 67,2361-7
36:1735-1743, Mariano F. Kutsogiannis DJ

Dlalyzar survival in CWHDF

Citrate group

*  Haparin group

-0

5
P=]
]
=
e,
=
0
3
o 050
B
=
™
2
e
=
L)

Hep (N 43 20
Hap (N) 36 24

75 100 125 150 175

Time to hemaofilter failure, hours
p < 0.01 Time (hours)
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Antikoagulace: median zivotnosti
hemofiltru (TMP = 300mmiH20)
Nase zkusenosti : 1995-2010 110deti

NI Median
¢ Heparin 62 43hod (20 - 58hod.) Y

s LMWH 15 38hod. (17~ 44hod.)

>p < 0.05

¢ Citrat 33" 62hod. (B2- 70hod.)~

7 €S kongries Detske intenzivial
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Preziti na zaklade modality

cvvHD x cvwwH CRRT - deti

Observacni studie N 51
Po Tx kostnil drené+sepse

¢ Nebyll SS rozdil v
Erezm PACIENLY V. i)

orelaci st modalitami = scvvi
 CVA/H, CVN/HD, “ B cwiF

CVVHDF) —

— Jlendence klepsimu =
outcomeE U
keonvektivaich metod — Lo
NS p=0.19

ElorestExt et al: PediaurNephoeli 2008 ARI; 28(4) 62530
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Preziti na zaklade modality
cvvHD x cvwwH CRRT - deti

¢ Goldstein et al., Kidney Int 2005; 67:653
¢ Floves EX et al: Pediatr Nephuol. 2008 Apr;23(4):625-30

Neni SS rozdil v mortalité s ohledem na
modalitu (mezi difuzi a konvekei)
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Lins et al.
(20092

Vinsonneau
et al. (2008}
Uehlinger

et al. (2005)=
Augustine

et al. (200427
Kiglstein et al.
(2004)=
Mehta et al.
(2001 )=

John et al.
(2001

Srovnani CRRT a IHD

Multicenter
RCT

MMulticenter
RCT

Single-center

RCT

Single-center
RCT

Single-center

RCT

MMulticenter
RCT

Single-center

RCT

316

359

125

80

39

166

30

CVWHF vs IHD

CVWHDF vs IHD

CVWHDF vs IHD

CVWHD vs IHD

CVWHF vs extended

daily dialysis
CWWHDF w= IHD

CVWHF vs IHD

Mortality*

BB vs B3%
(P=ns)

32% vs 33% at
day 80 (P=ns)
4T% vs 51%
(P=ns)

68% vs T0%
{P=ns)

A0 vs 40%
(P=ns)

EE6% vs 48%
(P=0.02)

TO% vs T0%
(P=ns)

Renal recoveryt

5% vs 29%
(P=nsz)

63% vs B0%
(P=ns)

S0% vs 42%
(P=ns)

13% vs 10%
(P=ns)

Mot reported
30% vs 48%
{P=ns=)

Mot reported

Comment

Some hemodynamically
unstable patients excluded

Change in relative survival
during timecourse of study

Study terminated early

Survival was not the
primary outcome

Unbalanced randomization
favonng IHD

Survival was not the
primary outcome

Only prospsctive randomized contrelled trials published in pesrreviewsd joumals in Engdlish are included. *In-hospital mortality unles s stated otherwise.
*Parcentage alive and off renal eplacement therapy at hospital discharge. Abbrevi ations: CYWHD, continuous venovenous hemodialysiz; CVYHDF, continuous
venovenous hemodiafitration; CVWHE continuous venovenous hemofiltration; IHD, intermittent hemodialysis; ns, nonsignificant (P =0.05); RCT, randomized
controlled trial.

PDespele studie = nenit rozdillv: mortalite: mezi
Denni intermitentnit hemodialyzoul el CRRMUI pacientil nel IEU Ul sepse
UFdeti nejsou data

Continuous renal replacement therapy: recent advances and future research - review JR.Prowle, R.Bellomo.Nephrology,Vol.6,
2010, 521-529 www.nature.com/nrneph
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Objem vymeéeny — UF davka
u AKI

Randomizovana prospektivni studie u pacientii s SEPSI a ARS

Mortalita : 15 dnti po ukonceni CRRT

Objemy vymeny: UE 20ml/kg/hod., 35ml/kg/hod. a 45ml/kg/hod.

Prezitive skupine: UE 20ml/kg/hed. byle 41%, (n=146) p= 0,007
Uk 35ml/kg/hods 57% (0= 139) p= 00013
UK 45ml/kg/hod. 58% (n= 140

UF dévka (objem vymény) pfi akutnim renélnim selhani
> 35ml/kg/hod. = ,,RENAL DOSE

C.Ronco)R:Bellomo;PHomell A'Brendelan et al’: Effectsiof different doses in continuousveno-venoushaemofiltrationfon outcomesiofacuterrenal failure: a prospective randomise trial :
L2ancet 2000, Vol'$56 5 26-50,

/7. C
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Effects of different doses in continuous veno-venous haemofiltration
on outcomes of acute renal failure: a prospective randomised trial

¢ Median preziti
— Skup. 1 (19 dnu)
— Skup. 2 (33 dnu)
— Skup. 3 (46 dnu)

¢ Skupinal 2. a3 delsi
prezititnez Skuping
1

Cumulative proportion survival
T

1

0 10 20 30
Survival time (days)
Figure 2: Kaplan Meier estimation of survival rates in the three
groups

7. CS kongres Detske intenzivil
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ATN study 2008, RENAL study

2009 NEJM

ATN Study 2008 NEIM Renal study 2009 NEIM

[
0
H
1]
Y
»
£
q
:
&
<
i
1]
ol
&
0
2
1
1]
2
g
a
]
2
-
L
3
£
3
Y

084

=
=S
|

=
|

=
—
N

Higher intensity I
ol

1""”
- Lower intensity

Intensive therapy JF

Lessintensive therapy

Probability of Death (34)
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7. CS kongres Detske intenzivil
mediciny: al anestezie! Brino



* 6 00

ZAVER

Pro timing zahajeni CRRT nejsou data C3
Krome absolutnich indikacr

B, 2
Doporuceni:

Pri rezistentni oligoanurii na diuretikal trvajici = 8hod. pri Sepsi,
tez: Sepsi-MODS indikevano zahajeni"CRRT

Al

Modalita CRRIF = neoviiviauje; outcome )

€
Dennit IEHD (SLED), EDDP) ma stejny. outcome jako. CRRAL B,
Cevni vstupy' — NE 5Fr double; CVK, VI dx €

N W W W

—citrat ma delsit zivotnost, mizsi B,
nareky: nar apll i nizsitrizikor ke cenl
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[Long-term outcome po CRRT
nutny follow up !!!

21 détina CRRT s meningokokovou sepsi: 12 prezilo

7 CSTkondres Detskenntenziviil
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“http://go.to/funpic
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