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nefrologickeé intro

- v Rakousku je cca 200-900.000 pacientd s CNI
- cca 250 nefrologli se specializovanou zpUsobilosti
- pomér muzi/zeny v dialyzacnim programu: 60/40
- rocne cca 430-500 transplantaci ledviny

- jedna z mala zemi, kde pocet pacientl s fcni ledvinou
prevysuje pocet pacientl v dialyzacnim programu

- prvni mezinarodni kidney paired donation v Evrope:
Rakousko — Cesko (2016)




intensive care

- ICU: incidence AKI prekracuje i 50%

- etiologie: sepse (40%), hypovolémie (34%),
nefrotoxicke latky (14%), kardiogenni sok (13%)

- cca 25 % pacientll s AKI potrebuji RRT
- > 30% pacientl na UPV potrebuji RRT

Hoste EA. Intensive Care Med 41:1411-1423.




s/ituace
v Rakousku



CRRT on ICU in Austria

- typy pristrojl

- pouzivané mody

- antikoagulace

- substituce kalcia

- PDMS (patient data monitoring system)

- cytokine removal therapy (hemoperfusion)
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intensive care

- 90,9% ICUs ma moznost CRRT

- 80,2% ICUs ma moznost IRRT

- 35,4% ICUs ma moznost PIRRT

- 42,5% ICUs ma moznost cytokine removal therapy
- 58,0% ICUs ma moznost TP

- 96,6% ICUs ma moznost RRT 24/7

Med Klin Intensivmed Notfalmed. 2021




Baxter Braun Fresenius
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terapeuticke modality

- CVVHD, CVVHDF, CVVH

- PIRRT (prolonged intermittent RRT)
- TPE

- HP

- oXiris, Septex, LPS...

- MARS

Med Klin Intensivmed Notfalmed. 2021
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antikoagulace



types of anticoagulation

1. systemic anticoagulation

UFH, LMWH
prostacycline, direct thrombin inhibitors (argatroban)
serine protease inhibitors (nafamostat mesilate)
2. regional anticoagulation
citrate
heparin/protamine
3. no anticoagulation

saline flushes




no anticoagulation unfractionated
(33,1%) heparin (42,9%)

Combination (0,7%)
Others (0,3%)

Heparin- Citrate (9,9%)
protamine (0,6%)

Hirudin (0,9%)

Nafamostat mesilate (6,1%)
LMWH (4,4%)

Prostacyclin (1,1%)———

CRRT and anticoagulation, Uchino, ICM 2007.



Austria 2014

other
(mostly heparine)

10%

citrate or
other

5%

citrate
80%



Formen/Protokolle der Antikoagulation bei Nierenersatz
Ohne Blutungsgefahr Mit Blutungsgefahr

Keine Antikoagulation
Kentinuierlich |l 5,?|- 16,5
Intermittierend [ | 5.2 |1 22,8
Unfraktioniertes Heparin
Kontinuierlich |_ 49|- 15,2
Intermittierend I 63,3 I 24
FH/ Faktor-Xa-Antagonisten
Kontinuierlich |l 3,4|| 1,91
Intermittierend [ | 4,50l 1,5
Argatroban
Kontinulerlich E— 15,3|- 7,8
Intermittierend [ ] 13,1/ 5,7
Heparinbeschichtete Membran
Kontinuierlich = 3,1|I 6,1
Intermittierend [ | 7.3|IR 6,5
Zitrat
Kentinuierlich |
Intermittierend ] 21, 1| 31,6

Med Klin Intensivmed Notfmed. 2021 Jun 30;1-7.



Research

JAMA | Original Investigation

Effect of Regional Citrate Anticoagulation vs Systemic Heparin Anticoagulation
During Continuous Kidney Replacement Therapy on Dialysis Filter Life Span
and Mortality Among Critically Ill Patients With Acute Kidney Injury

A Randomized Clinical Trial

Alexander Zarbock, MD; Mira Kiillmar, MD; Detlef Kindgen-Milles, MD; Carola Wempe, PhD; Joachim Gerss, PhD; Timo Brandenburger, MD;

Thomas Dimski, MD; Bartosz Tyczynski, MD; Michael Jahn, MD; Nils Mdlling, MD; Martin Mehrlander, MD; Peter Rosenberger, MD; Gernot Marx, MD;

Tim Philipp Simon, MD; Ulrich Jaschinski, MD; Philipp Deetjen, MD; Christian Putensen, MD; Jens-Christian Schewe, MD; Stefan Kluge, MD;

Dominik Jarczak, MD:; Torsten Slowinski, MD; Marc Bodenstein, MD; Patrick Meybohm, MD; Stefan Wirtz, MD; Onnen Moerer, MD; Andreas Kortgen, MD;
Philipp Simon, MD; Sean M. Bagshaw, MD; John A. Kellum, MD; Melanie Meersch, MD; for the RICH Investigators and the Sepnet Trial Group

Visual Abstract
IMPORTANCE Although current guidelines suggest the use of regional citrate anticoagulation
(which involves the addition of a citrate solution to the blood before the filter of the
extracorporeal dialysis circuit) as first-line treatment for continuous kidney replacement FME Quizat
therapy in critically ill patients, the evidence for this recommendation is based on few clinical Jamacmelookup.com
trials and meta-analyses.

Supplemental content

OBJECTIVE To determine the effect of regional citrate anticoagulation, compared with
systemic heparin anticoagulation, on filter life span and mortality.

JAMA. 2020:324(16):1629-1639



- from [11/2016 to X1I/2018 (end of follow-up 1/2020)
- 26 ICUs in Germany
- 638 patients enroled (5.069 patients screened)
- primary end-points:
- dialysis filter life span
- 90-day all-cause mortality
- secondary end points:
- 38 others prespecified end points

- trial was stopped early (end of the trial was reached)

JAMA. 2020:324(16):1629-1639
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90-d overall mortality
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median filter life span
90day all-cause mortality

bleeding complications

new infections

36 secondary end points

citrate
47 h
51,2 %
5,1 %
68,0 %

heparine
26 h
53,6 %
16,9 %
55,4 %

< 0.001
0.38

< 0.001
0.002

NS

anticoagulation with regional citrate resulted in significantly

longer filter life span

the trial was terminated early and was
underpowered to reach conclusions about the effect of
anticoagulation strategy on mortality

therefore
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substituce kalcia

drive:
- calcium chloride 10%

- 2x denné kontrola Ca, Na, K, P, Mg

nyni:

- calcium : magnesium 2:1 mmol/I

- kontrola 1x denné (rutinni odbery)

- takrka odpadla nutnost substituce magneésia




Zuge einer Ltratantikoagulation
Ordler Blutbehar d'ung.
flung des 11 alysegerdles
be !

20min
Losungen aus unverseh”®
enden!

Losung 250ml |
Anwendung im Zuge einer Citratantkoe
bei extrakorporaler Blutbehandlung.

Die Bedienungsanleitung des Dialys &

ist I
. 9€énauestens zu beachten!!

Ch. Nr.: 171201 Verw.b

1000ml enthatten: Calcium: .‘rmm‘"ld
Chlorid: 1000mmot
Entkeimt: 121 2gmin 4
B“' Klare farblose Losungen aus Unve™
dltnissen verwenden! 4
ur zyr einmaligen Entnahme!
G8rung: Lichtgeschiitat, 1

el gespag, Saizkammerguil.
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cytokine removal therapy

- Cytosorb® &<
- Jafron® ﬂlf
- Oxiris®

- Septex®

- LPS® filter




catridges

selective

cuttoff point = 60 kDa

polymyxin B

non-selective
cuttoff point = 100 kDa
Cytosorb® USA

Jafron® China




cytokine removal therapy

- sepse a septicky sok

- rhabdomyolyza (crush syndrom)

- jaterni selhani

- intoxikace (lekoveé Ci jine)

- SIRS (st.p. CPR, akutni pankreatitida)

- many others ...

' obecné prijimané indikace neexistuji ]




NIPR0

MEDICAL EUROPE

with Jafron hemope fusiori'

cartridge HA330/HA380

ON PRISMAFLEX OR PRISMAX WITH CITRATE ANTICOAGULATION

Machine setup : CVVHDF therapy

e Set up as usual with a ST 150 dialyzer and citrate anticoagulation (Prismocitrate 18/0 mmol)

¢ Timing: Once the machine completes its first rinsing cycle, put it on hold and proceed with the steps below

Prlmmg of the hemoperfusion cartridge

Connect the male luer lock of the infusion line (with closed clamp) to the female connector of tube B (with closed
clamp). Connect the other end of this infusion line to the physiological saline solution.

* Open the clamps on both tubes to fill the lines with physiological saline solution and remove all air bubbles. Once
the tubes are filled with this saline solution, close the clamp on tube B.

e Open the inlet side of the HA330/HA380 cartridge (top) with the wrench provided in the packaging. Pay attention
not to get air inside the cartridge. Connect the inlet side of
the cartridge to tube B.

e Turn the cartridge upside down, open the outlet side of the

: GENERAL CHARACTERISTICS OF
HA330/HA380 cartridge [bottom] with the same wrench

and connect to tube C. Connect the other end of tube C to THE THERAPY
the waste bag. Jafron hemoperfusion cartridge: HA330/

Keeping the cartridge upside down, insert it on the HA380 (location: post-dialyzer)
cartridge holder. Open the clamp on tube B and prime the Dialyzer: standard dialyzer [e.g. ST 150
cartridge with 2 L of physiological saline solution. During (AN 49, 15 m2])

the priming, tap the cartridge gently with the rubber
hammer to facility air removal.

Blood flow: 120-130 ml/min

Anticoagulant: Prismaocitrate 18/0 mmol

After priming, close all clamps.
Dialysate/substitution fluid: Phoxilium

[Ca** Mg** combination)

Post-cartridge Ca** concentration:
0,25 - 0,30 mmol/L

A MATERIALS REQUIRED FOR
/ HEMOADSORPTION

HA hemoperfusion cartridge + wrench
lincluded in packaging)

uopelq sulles

Waste ‘\‘ _ﬁ_

Connection of the cartridge to February 20

PRISMAFLEX or PRISMAX

Disconnect tube B from the infusion line.

® Onthe PRISMAFLEX or PRISMAX system, disconnect the male luer
lock of the tube connected to the venous side of the dialyzer (going to the
bubble trap). Now connect this male luer lock to the female connector
of tube B. You have now connected the dialyzer to the hemoperfusion
cartridge.

¢ Disconnect tube C from the waste bag and connect it to the line going to
the venous bubble trap.

Starting therapy

* After integrating the hemoperfusion cartridge into the extracorporeal circuit, start the second rinsing cycle
of the machine with 1 L of physiological saline solution.

Tube C

* Once the second rinsing cycle has completed, connect the patient and begin therapy

— Blood flow =80 ml/min
— Citrate =5,2-5,6 mmol/min

After 1 hour of therapy:

* Measure and adjust the citrate dose to a post-filter Ca*

— Ca* compensation =100% concentration of 0,25-0,30 mmol/L

— Increase the blood flow to 120-130 ml/min * Measure and adjust the ionized body Ca** concentration
to 1,15-1,25 mmol/l using a Ca** substitution

Changing the hemoperfusion | after s-12 hours of therapy:

H * Measure and adjust the values (defined above)
cartridge

Recommendation: “2+1+1” therapy

Day 1: 2 cartridges (1 every 12 hours) |  Days 2-3: 1 cartridge [1 every 24 hours)

Day 1: The first and second hemoperfusion cartridges

e Timing: after 12 hours, rinse the extracorporeal circuit with physiological saline to flush —
the dialyzer and hemoperfusion cartridge I e
— Change the hemoperfusion cartridge and its connectors. The CRRT system L

may be used up to 72 hours if there is no clotting.

— However, if there are signs of clotting, change the entire CRRT system.
Day 2: The third hemoperfusion cartridge
e Timing: after 24 hours, repeat the steps defined for Day 1.

Day 3: The fourth hemoperfusion cartridge

e Timing: after 24 hours, repeat the steps defined for Day 1.

* |f necessary, continue CVVHDF therapy.

Stopping therapy

e Timing: after having performed the "2+1+1" therapy or when the desired goals have
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Based on the protocol of Prof. Franz Schwameis, M.D., Department of Anesthesia and Intensive Care Medicine, LK Baden, A-2500 Baden, Austria
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High dose coupled plasma filtration and adsorption in septic shock patients.
Results of the COMPACT-2: A multicentre, adaptive, randomised clinical trial.

Garbero E, Livigni S, Ferrari F, Finazzi S, Langer M, Malacarne P, et al. Intensive Care Medicine 2021; 47:1303-1311

Cytokine adsorption in severe, refractory septic shock.

Wendel Garcia PD, Hilty MP, Held U, Kleinert EM, Maggiorini M. Intensive Care Medicine 2021; 47:1334-1336

Adjuvant therapeutic plasma exchange in septic shock.

David S, Bode C, Putensen C, Welte T, Stahl K. Intensive Care Medicine 2021; 47:352-354




ONLINE SPECIAL ARTICLE

Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and

Septic Shock 2021

KEY WORDS: adults; evidence-based medicine; guidelines; sepsis; septic
shock

INTRODUCTION

Sepsis is life-threatening organ dysfunction caused by a dysregulated host re-
sponse to infection (1). Sepsis and septic shock are major healthcare problems,
impacting millions of people around the world each year and killing between
one in three and one in six of those it affects (2-4). Early identification and
appropriate management in the initial hours after the development of sepsis
improve outcomes.

The recommendations in this document are intended to provide guid-
ance for the clinician caring for adult patients with sepsis or septic shock
in the hospital setting. Recommendations from these guidelines cannot re-
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Evans et al

Blood Purification

Recommendations

59. For adults with sepsis or septic shock, we suggest
against using polymyxin B hemoperfusion.
Weak recommendation; low quality of evidence.

60. There is insufficient evidence to make a recommenda-
tion on the use of other blood purification techniques.

Further research is needed to determine the effect
of various blood purification techniques on patient
outcomes.




the most important unanswered questions

Point-1: Which patient would benefit the most
from cytokine removal?

Point-2: When to start cytokine removal therapy
in sepsis?

Point-3: How long should cytokine removal
therapy last and how long should it be
continued?

Point-6: Which biomarker should be the most
appropriate to look at cytokine removal therapy
in patients with septic shock?
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