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Outline

Patofyziologickeé vychodisko
~akta - co vime k dneSnimu dni

RRT v praxi —any game changers?

— |HD versus CRRT (modalita)

— Méné = vice? (davka)

— Casnéji = lépe? (timing)

— Citrat — dobry sluha, zly pan (antikoagulace)



Sepsis

,a perfect genomic storm”

e affecting >80% of the
cellular functions and
pathways

e dual (harmful/protective)
role host response

J. Exp. Med. 2011 Vol. 208 No. 13 2581-2590



Biological rationale for BPT
- the donkey analogy

Circulating plasma inflammatory, pro-apoptotic and pro-necrotic mediators
participate in sepsis-induced organ dysfunction




Biological rationale
- the donkey analogy

Blood purification techniques may non-selectively
reduce the number of toxic sacks on the wagon...




A. Healthy individual (young/old) common course B. Healthy individual severe course
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Is there promise for clearing
the blood in sepsis?

Opportunity for BPT?

s A nti-inflammatony arm

e Cro-inflammatony arm

Phase A: Adaptive immune response,
ECT likely harmful

Phase B: Cytokine storm, likely maximal
benefit from ECT

Phase C: Counteractive anti-inflammatory

arm restoring immune behavior,

ECT likely harmful

Hypothetical immune response

becomes counterproductive

Immune response behavior

Likely a tip-over point beyond which
any cytokine removal therapy might
be counterproductive

L J

I Time
Infective
insult Critical time period when Diszase time when ECT
ECT may be beneficial may be more harmful

Ashutosh M. Shukla!

Kidney International (2011) 81, 336-338. doi:10.1038/ki.2011.375
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Efficacy of coupled plasma filtration
adsorption (CPFA) in patients with
septic shock: A multicenter randomised

controlled clinical trial
BMJ Open 2014:4:e003536. doi:10.1136/bmjopen-2013-003536

Sergio Livigni,' Guido Bertolini,” Carlotta Rossi,” Fiorenza Ferrari,’
Michele Giardino.? Marco Pozzato,® Giuseppe Remuzzi,? GiViTl: Gruppo ltaliano

[ 192 pts ]

Interventions: CPFA was to be performed daily for
5 days, lasting at least 10 h/day.
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—Controls
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Controls 93 75 61 55 S1 50 48 48 47 46
CPFA_ 01 7 [2% 54 48 47 46 44 4 43

septic shock. This result strongly discourages the use of
CPFA in the everyday clinical practice, as it was imple-
mented in this study. Unfortunately, we were not able to




Blood Purification and Mortality in Sepsis:
A Meta-Analysis of Randomized Trials*

Feihu Zhou, MD, PhD"*; Zhiyong Peng, M D, PhD'; Raghavan Murugan, MD, MS, FRCP';
John A. Kellum, MD, MCCM! (Crit Care Med 2013: 41:2209-2220)
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The big challenges in BPT In sepsis

Biological targets Which biological system

unknown \ / should we target?

Survival benefit?
BN @ <= Atwhat time?
Tt In which patients?

Lack of markers of /

the efficacy of "N\  Howoften?
immune manipulation Eor how lon .g’?
I How intensive?

Can the relevant target be removed?
How much is enough/too much?



Danger signals- novy cil?

Insult

Trigger

l

Sensors and
effector cells

|

Mediators and
biomarkers

|

Impact on
organ function

Outcome

Clin. Microbiol. Rev. 2012, 25(4):609, Konrad Reinhart,a Michael Bauer,a,b Niels C. Riedemann,a and Christiane S. Hartoga,b

Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia

PAMPs DAMPs
LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc. HMGB-1, heat-shock protein, DNA, uric acid, etc.
\ J
Y
Complex protein systems Vascular and tissue cells Blood and lymphatic cells
S, .
o 00
oV %
Complement Coagulation ||Endothelial Epithelial Adipose Granulocytes Macrophages/  Lymphocytes
system system cells cells tissue monocytes (T-cells, B-cells)
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C5aR, AT ELAM-1, CRP,LBP, IL-6,IL-8, IL-4,IL-10 mHLA DR,
C5b-9, Protein C ICAM-1, PCT, etc. MIF, HMGB1, sTNF, CD64,CD48,
etc. etc. Selectins, suPAR, sTREM-1, etc. C5aR, etc.
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circulation
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Confusion Respiratory

distress

Loss of barrier
function, ileus
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Excretory
failure

N

Effective source control
Normalization of biomarker abnormalities
Resolution of organ dysfunction; recovery

Ineffective source control
Persistence of biomarker abnormalities
Multiple organ failure; death




Blizka budoucnost

Endotoxin
adsorption

CRRT
with the
oXiris®
set

Cytokine Hemao-
adsorption compatibility



replacement therapy on the outcome of critically
ill patients with acute renal failure (CONVINT): a
prospective randomized controlled trial

e Monocentric, 128 vs 122 pts, APACHE 30
e 2/3 septicky Sok, mortalita 40%

NOWIN §

GUARANTEED

Mortalita 14 a 30 dni, dny na RRT, potfeba vazopresor(, ventilator-days, ICU/hospital LOS

Schefold et al. Critical Care 2014, 18:R11
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CRRT

Intensive Care Med (2013) 39:987-007
DOT 10,1007 /500134-013-2864-5

Antoine G. Schneide s -
piowne O Schncider Choice of renal replacement therapy modality

:l l.\I[._‘Faw;h;:]w and dialysis dependence after acute kidney
sen ). Lelssshor " - - -
Serigne Lo injury: a systematic review and meta-analysis
Min Jun

Alan Cass

Martin Gallagher

e 50 studii, 6500 pacientu

Total (95% CI) 1716 2255 100.0% 1.73 [1.35, 2.20] #

Total events 517 256

Heterogeneity: Tau® = 0,12 Chi® = 37.19, df = 21 (P = 0.02) ' = 44% I } 1 } i
Test for overall effect: Z = 4,36 (P < 0.0001) .01 01 1 10 1oo
Test far subgroup differences: Chi® = 5.45, df = 1 (P = 0.02), I = §1.7% Favor IRRT Favor CRRT

* |HD jako uvodni modalita je spojena s 1.7x vySSim
rizikem trvalé zavislosti na dialyze

« Neexistuje definitivni dukaz



CRRT - existuje skutecne
vztah ,intenzita-outcome*?

Best practice Best practice
window for window for
renal support blood purification

Survival

_ support
10 for AKI
0 T T T T T
10 20 30 40 50

RRT Intensity (ml- kg™ h™)

Anesthesiology 2012; 116:1-1 2 T. Rimmele” and J. A. Kellum



Validity of Low-Intensity Continuous Renal
Replacement Therapy®

JSEPTIC BEST — ¢ di
Ime 10r paradigm
14 ml/kg/h 20 ml/kg/h
change?
@ ?
NOWIN ° o
\ GUARANTEED | 20-25
NO FEE
35
- no dose outcome relationship mI/kg/h
- valid for septic patients as well
Not yet, but...

(Crit Care Med 2013; 41:2584-2591)
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W EHE

Timing — casneji = lepe?

Timing of Renal Replacement Therapy

and Patient Outcomes in the Randomized
Evaluation of Normal Versus Augmented Level
of Replacement Therapy Study

Stage Serum creatinine criteria Urine output criteria
1 Increase of =26.4 umol/ (0.3 mg/dl) OR to 150-200% of baseline  <0.5ml’kg/h for =6h
(1.5-2.0-fold)

; CRTT (N=439)  w

— 7h-18h

1.0 + Censored
0.8
= 18h-46h
S 06 A e L — - —
s T T e ek
@

0.4 - é > 46 h

H 4 : 11
0.2 - ale signal vztahu ,delay-mortalita
0 T T T T
20 40 60 80 100
Days

Time from AKI

(RIFLE-) to

randomization— —— <71 hrs--------- 27.1to <17.6 hrs 217.6to <46.0 hrs ———- 246.0 hrs

(Crit Care Med 2014: XX:00-00)



Citrat — nejen dobry sluha
laktat

30 [ CVVHD with citrate anticoagulation J CVVHD with heparin anticoagulation
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Citrat - nejen antikoagulace

Blood-dialyzer interactome — opening a new window into citrate anticoagulation.
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e Dostupné hemopurifkacni metody z
Indikace sepse jen v kontextu RCT

 Uloha davky, metody, nacasovani
pravdépodobné nadhodnocené

 Citrat dvousecna zbran v tézkych
Sokovych stavech s hyperlaktatémii
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