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Principy

* Veno-venozni okruh, krev v okruhu pohanéna peristaltickou
pumpou
» Odstraneni tekutiny — ultrafiltrace
» Tekutina podle tlaku pfes hemofiltracni membranu

e Odstranéni solutu
« Konvekce

* Difuze
« Kombinace obou predchozich
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Indikace k zahajeni CRRT
Absolutni indikace ______|Ostatni

Hypervolémie/plicni edém rezistentni k Hemodynamicka nestabilita
farmakoterapii

Anurie > 12h/Oligurie > 24h (pod 0,3 mi/kg/h) Udrzeni vyrovnanych tekutinovych bilanci
Hyperkalémie > 6,5 mmol/l nebo pusobici arytmie Katabolické stavy (rhabdomyolyza)
Tézka metabolicka acidéza (pH < 7,1) Sepse

Urémie > 30 mmol/l nebo symptomy (nauzea, Poruchy elektrolytu (hypernatrémie,
zvraceni, prajem, svédéni, perikarditida) hyperkalcémie)

Non-renalni (intoxikace, hypertermie, jaterni Zvyseny intrakranialni tlak

selhani)



Nacasovani zahajeni CRRT

« Casné zahajeni nema benefit, neni rozdil v mortalité

* The Artificial Kidney Initiation in Kidney Injury trial (NEJM, 2016;
375:122-133)

« The Initiation of Dialysis Early versus Delayed in the Intensive Care
Unit (NEJM, 2018; 379:1431-1442)

« Standard versus Accelerated Initiation of Renal-Replacement Therapy
In Acute Kidney Injury (NEJM, 2020; 383:240-251)

* PozdgjsSi zahajeni CRRT

N’ D s

« Méné katétrovych infekci



Doporuceni KDIGO (2012)

5.5.1: Zahajit RRT bezprostredne pri zivot ohrozujicich zmenach
v tekutinové, acidobazicke nebo iontové rovnovaze.

5.5.2: Zvazit Sirsi kontext, pritomnost podminek, ktere mohou byt
modifikovany pomoci RRT, a trendy laboratornich vysledku —
spise nez jednotlivé hodnoty urey a prahovych hodnot kreatininu
— pfi rozhodovani o zahajeni RRT.



Volba cévniho pristupu

e Zavadeéeni katétru Insertion location Catheter length
- punkce pod UZ 1 Right internal jugular 15 cm
kontrolou 2 Right or left femoral 25 cm

* |dealni lokalizace: 3 Left internal jugular 20 em

* Horni reciste —
konec katétru pri
l’JSti VCS do 5 Non-dominant limb sub-clavian Right: 15-20 cm, left: 20 cm

prave sine
* Dolni reciste — pri
usti VCI do pravé
siné Huriaux et al., Anaesth Crit Care Pain Med., 2017

4 Dominant limb sub-clavian Right: 15-20 cm, left: 20 cm



Volba cévniho pristupu

 Misto zavedeni:
* Preferovat horni koncetinu nad dolni koncCetinou

* Pri zavedeni preferovat pristup na druhé strane nez bude trvaly pristup
k dialyze (CVC zhorSuje pruchodnost AVF/AVG)

« U pacientu s CKD 5, ktefi by pozdéji mohli podstoupit Tx ledviny,
preferovat jiny nez femoralni pfistup (volné ilickeé recisté)
» Poradi dle preferenci:

« VJI dx. — v. femoralis — VJI sin. — v. subclavia (preferovat dominantni
stranu)

« U katétru ve VJI sin. CastéjSi malfunkce katétru v porovnani s
VJI dx.

KDOQI Clinical Practice Guideline
for Vascular Access, 2019



Moznosti nahrady funkce ledvin

 CRRT
« Kontinualni venovenozni hemodialyza — CVVHD
« Kontinualni venovendzni hemofiltrace — CCVH
« Kontinualni venovendzni hemodiafiltrace — CVVHDF
 Pomala kontinualni ultrafiltrace - SCUF

* IHD

 SLED - sustained low efficiency dialysis
 Pristroj na IHD
* Na 8-12 hodin, niZSi prutok krve i dialyzacniho roztoku
» Lépe tolerovana nez IHD

 Neni rozdil v mortalité mezi IHD a CRRT



Intermitentni hemodialyza

Vyhody Nevyhody

Rychlé odstranéni molekul HorSi hemodynamicka tolerance
(hypotenze u 20-30 % pacientu)

Rychlé odstranéni vetsiho mnozstvi tekutin ~ Horsi kontrola tekutinové bilance
Levnéjsi Nevhodna pri nitrolebni hypertenzi
Riziko dysekvilibracninho syndromu

Kdy preferovat: tezka symptomaticka hyperkalémie, tezke intoxikace
dialyzovatelnymi jedy — Iépe eliminuje toxiny



Kontinualni eliminacni metoda

Vyhody Nevyhody

VétSi eliminace tekutin pfi nizSim riziku Nutnost antikoagulace

hypotenze

Mensi riziko vzestupu intrakranialniho tlaku  Imobilizace pacienta

Lepsi moznost nutrice, kontroly bilanci Mené prostoru na léCebné a diagnosticke
zakroky

Lepsi kontrola vnitrniho prostredi Drazsi

Technicky komplikovanejsi

Kdy preferovat: hemodynamicka nestabilita, akutni respiracni
insuficience, edem mozku, srdecni selhani, jaterni selhani



CVVHD vs. CVVH

CVVHD CVVH
e Odstranéni solutt difuzi * Odstranéni solutu konvekci —
e Méné efektivni na velké podle velikosti pord v membrané
molekuly * \\yvhodnéjsi u sepse — odstranéni
cytokinG?

e Ve studiich bez efektu na outcome



CVVH vs. CVVHD

OMAKI study:
survival and RRT-free survival at day 60
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« Largest prospective RCT comparing CVVH and CVVHD
in critically ill patients with AKI (78 patients)

« => no significant difference in outcome




Friedrich et al., Crit Care, 2012

Hemofiltration  Hemodialysis Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events  Total Weight IV, Random, 95% CI IV, Random, 95% C1
1.1.1 Simdlar Dose Filtration vs Dialysis
Daud 2006 [25) 7 9 10 11 147% 0.96 [0.58, 1.27] ————
Morgera 2004 [24] 6 12 6 12 61% 1.00[0.45,2.23)
OMAKI 2012 [30] 22 39 20 38 143% 1.07 [0.71,1.61) —
Subtotal (95% C1) 60 61 351%  0.96[0.73, 1.25] <
Total events 35 36

Heterogeneity: Tau®= 000, ChF=061,dl=2(P=074),F=0%
Testfor overall effect Z=0.30 (P = 0.76)

1.1.2 Similar Dose Filtration vs Dialysis-Filtration

Chang 2009 [27] 26 47 26 49 157%
Subtotal (95% C1) 47 49 15.7%
Tolal events 26 26

Hetarogeneity. Not applicable
Testfor overall effect Z=022 (P=082)

1.1.3 Simalar Dose (intermittent) Dialysis-Filtration vs Dialysis

Pettila 2001 [23] 12 21 R 17 48%
Ratanarat 2012 [29] 10 27 18 33 96%
Subtotal (95% C1) 18 50  14.4%
Total events 22 22

Heterogenelty Tau®= 065, ChF=515df=1(P=002),F=8B1%
Testfor overall effect Z=031(P=076)

1.1.4 Altration vs Higher .Dose Dailysis. Filtration

Davenport 1993 [21) 7 8 9 1M 152%
Saudan 2006 [26) 67 102 43 104 196%
Subtotal (95% C1) 110 115 34.8%
Total events 74 52

Heterogenelty Tau*= 005, ChF=276,df=1(P=010), *= 64%
Testfor overall effect. Z=147 (P=014)

Total (95% CI) 265

Total events 157 136
Heterogenelty Tau*= 0,05, Ch#*=1396,df=7 (P=005); F=50%
Test for overall effect Z=087 (P=038)

Testfor subgroup diferences: Chi*=1.97, af=3(P=058), #=0%

275 100.0%

1.04[0.72,1.51)
1.04[0.72, 1.51]

2430.95,6.18)
0.68 [0.38,1.22]
1.22[0.35, 4.22]

1.07[0.73,157)
159 [1.21, 2,08}
1.34[0.91, 1.96]

1.10 [0.88, 1.38]

->

02 05 2 5
Favours Hemofillration Favours Hemodialysis

Metaanalyza CVVH vs.

CVVHD

- Neni rozdil v
mortalité

- U prezivsich neni
rozdil v nasledné
zavislosti na HD



Antikoagulace

 Citrat — prvni volba dle doporuceni KDIGO
* VVyhoda: regionalni deplece ionizovaného Ca v okruhu
* Rizika:
* Metabolicka alkaléza — produkce bikarbonatu

« Porucha metabolismu citratu u jaterniho selhani, septického Soku — riziko
akumulace citratu

« Hypernatrémie, hypofosfatémie, hypomagnesémie
* Negativni bilance Ca — zvySena kostni resorpce



5.3.1: In a patient with AKI requiring RRT, base the
decision to use anticoagulation for RRT on assess-
ment of the patient’s potential risks and benefits
from anticoagulation (see Figure 17). (Not Graded)

Procead without
anticoagulation

Impairad
coagulation’?

Rec

5.3.1.1: We recommend using anticoagulation 5311 ]
during RRT in AKI if a patient does
not have an increased bleeding risk or
impaired coagulation and is not already
receiving systemic anticoagulation. (1B)

Undertying
condition requires
systemic
anticoagulation?

Yes Use anticoagulation
adapted to this
condition

Choose RRT

ERRT Modality

Intermittent RET

5.3.2: For patients without an increased bleeding
risk or impaired coagulation and not already
receiving effective systemic anticoagulation, we Recs N N
suggest the following: faan o et ricoogulaton

5.3.2.1: For anticoagulation in intermittent RRT,
we recommend using either unfractio-
nated or low-molecular-weight heparin,
rather than other anticoagulants. (1C) 5323
5.3.2.2: For anticoagulation in CRRT, we sug-
gest using regional citrate anticoagula- _
tion rather than heparin in patients Rec Proceed without
who do not have contraindications for wes] Bl
citrate. (2B)
5.3.2.3: For anticoagulation during CRRT in
patients who have contraindications for
citrate, we suggest using either unfractio- AeoE

nated or low-molecular-weight heparin, -
rather than other anticoagulants. (2C) KDIGO guideline for Acute

Increased

Bleading Risk? Heparin

Heparin

Proceed without

Ki d n ey | nj u ry B anticoaguiation




Jaka intenzita CRRT?

« Studie ATN (Acute Renal Failure
Trial Network) — 1124 pacientu s AKI

* IHD, SLED nebo CVVHDF

* Intenzivni (pro CRRT Qd 35
mi/kg/h) vs. méne intenzivni (pro
CRRT Qd ml/kg/h)

« RENAL Replacement Therapy Study
(2009, NEJM)

* 40 ml/kg/h vs. 25 ml/kg/h

 Neni vliv na mortalitu
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Ukonceni

* Neni jasné kritérium
* Obnova renalnich funkci
* Prah: diuréza nad 450 ml/24 hod (Uchino et al., Crit Care Med, 2009)

* Prechod na jinou metodu nahrady funkce ledvin (IHD)



Modelové nastaveni CVVHD

UrCeni dialyzacni davky (20-25mi/kg/hod)

Vypocet Qd: hmotnost pac. X dialyzacni davka (ml/hod)
Vypocet Qb: Qd /20 (ml/min)

Ultrafiltrace: pficist prutok citratu; ne vic nez 1,5-2 ml/kg/h
Natriumcitrat 4% rychl. 160-200mli/hod (dle vstupni kalcemie)
CaCl2 rychl. 5ml/hod (u Ca gluc. 2x rychleji)

R e o N

~

Prvni odbér Ca2+ v okruhu a pacientovi za 30min a dale a 6hod
Astrup a 6hod
Mg, P a 24hod, Ca min. a 24hod (Ca index)

© ©

Indra T., Nefrologicka klinika VFN



Co kdyz ma pacient na CRRT...

Snizeni prutoku krve (Qb) ZvySeni pratoku krve (Qb)
Zvyseni prutoku Qd Snizeni Qd

Omezeni dodavky exogennich pufri (bikarbonat  PFi alkumulaci citratu — snizit/zastavit dodavku
ve vacich, citrat v krevnich derivatech...) citratu, zvysit dialyzaCni davku



Dekuji vam za pozornost.



