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Akutni selhani jater,
- transplantace a
i retransplantace, absorbéni
ocCistovaci metody, prostor pro

Cytosorb?
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Komplikace po transplantaci jater

« Kuvalita jaterniho stépu - laboratoft, velikostni nepomér
« Prezervace stépu, studena/tepla ischemie
« Pooperacni krvaceni, koagula
« Vaskularni komplikace:
- tepna (stenoza, zalom, utlak..) — ischemie
- portalni zila (trombdza)

- jaterni zily, dolni duta zila (stenoza, utlak, trombdza)

« Komplikace ze zluéovych cest (stenosa, bilarni leak..)



Komplikace po transplantaci jater

Imunologické komplikace:
- celularni rejekce (imunologicky monitoring, hladiny imunosupresiv)
- humoralni rejekce (preformované protilatky)

Infekéni komplikace:
- bakterialni

- virové — CMV, EBV
- mykoticke

Neurologické komplikace:
- jaterni encefalopatie — deliria, kfecové stavy, koma,
- edém mozku

Renalni komplikace:
- hepatorenalni syndrom pred transplantaci
- toxickeé nefropatie



Komplikace po transplantaci jater

Stav pacienta pied transplantaci

- vék, pridruzena onemocnéni

- pokrocilost selhani

- etiologie selhani,

- rychlost a okolnosti vzniku

- koagulopatie

- krvaceni (jicnové varixy)

- nutriéni stav (hypalbuminemie, hypoproteinemie, karence)
- neurologicky stav — encefalopatie, koma

- renalni selhani



Kazuistika - KB nar 1991hospit od 15.08.do
02.11.2016

OA: 2006 hospit. na dét. odd. pro gastritidu, sledovana v GEA pro
hepatopatii po EBV nékolik let essentiale, flavobion, chronicky zvysene
JT, 2012 terapie zastavena, vysledky stabilni /inf amb/.

NO: akutné vznikly ikterus, prijata na inf. odd. nem. Breclav 11.8.2016.
- hydrops zlué¢niku, 12.8.2016 CT a ERCP - bez nalezu obstrukce CT,

cévni systém jater bez patologie. Rychly rozvoj hepatorenalniho sy —
preklad na CKTCH 15.8.2016



Kazuistika - KB nar 1991hospit od 15.08.do
02.11.2016

Pred transplantaci

- 15.8.2016
- tézka dysfunkce jater se zavaznou koagulopatii - substituce

- oliguricke selhani ledvin - IHD
- rychle progredujici encefalopatie — PSFA Prometheus

« 16.8.2016
- obéhové zhrouceni, SV arytmie — vysoké davky vasokonstriktord

- metabolicka rozlada s hyperlaktatemii a MAC — CVVHD, Prometheus
- hypoxemie, edém plic, koma - intubace



Kazuistika - KB nar 1991hospit od 15.08.do
02.11.2016

Prvni transplantace jater 17.8.2016

- dysfunkce jaterniho stépu (substituce koag. faktor(, bilkovin...)

- oligurické selhani ledvin - CVWWVHD

- koma protrahované - adsorpéni kapsle Cytosorb do okruhu CVVHD
extubace 22.8.2016

- 23.8.2016 2x revize — odstranéni koagul a rekonstrukce cévni
anastomozy na a. hepatica (SONO a CT kolekce pod jatry + ischemie

dx laloku jater)

- 25.8.2016 po prechodne stabilizaci (extubace 24.8.2016) Sokovy stav,
metabolicky rozvrat — selhani stépu

- imunologie — obraz imunoparalyzy (ATB, antimykotika, anti CMV
profylaxe)

26.8.2016 retransplantace



PSFA Prometheus
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Separace plasmy
- pfima adsorpce
- high-fluxova dialyza

Bilirubin

Amoniak

Zlu¢ové kyseliny
Hydrofobni aminokyseliny
Kreatinin, Urea

Korekce encefalopatie



Hemoadsorbce - Cytosorb
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Extracorporeal Renal Replacement Therapies in the treatment of sepsis

Conventional CRRT High Volume

CPFA | Hybrid Therapies SEPSIS

Cytosorb

PMX

Figure 1. Possible potential extracorporeal techniques that could be considered as adjuncts in the treatment of
sepsis. RAD, renal tubule cell assist device; SCD, selective cytopheretic devices.

Quelle : 2015_Forni LG, Ricci Z, Ronco C_Extracorporeal renal replacement therapies in the treatment of sepsis - where are we_Semin Nephrol.;35(1)55-63.



Transportni mechanismy
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CONVECTION:
Movement of solutes across a membrane caused by the passage of fluid
or solvent (solvent drag)
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Velikost molekul eliminovanych pomoci CRRT

Molecular weights

MOLEGULAR WEIGHT. Mode of removal
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»wAttack points®
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CytoSorb .=
Insult j Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia /
'i‘é- PAMPs DAMPs a%' )
Trigger .\t 7 LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc. HMGB-1, heat-shock protein, DNA, uric acid, e . ] Tor ay m yX N :
4
: - & _ Y,
Complox protein systems Vascular and tissue cells Blood and lymphatic cells
22 e Overshooting Inflammatory
Sensors and %o &ﬁ . ) Response
effector cells ° A g’ , @)
OQ ° o o \
Complement Coagulation ||Endothelial Epithelial Adipose Granulocytes Macrophages/  Lymphocytes \\ \\\\\\\\\ \
system system cells cells tissue monocytes  (T-cells, B-cells)
N A \
- W I
Endothelial Acute phase || Cytokines/ chemokines Cell surface
stress response: || reactants: Soluble receptors: markers:
Piors s ELAM-1, CRP,LBP, IL-6, IL-8, IL-4, I1L-10 mHLA D
B ICAM-1, PCT, etc. MIF, HMGB1, STNF, CD64,C f
Selectins, suPAR, sTREM-1, etc. C5aR, etc.
J
Y
Cardiovascular  Kidney Liver Micro-
circulation
Impacton
organ function
Confusion Respiratory Oliguria/ Excretory  Loss of barrier  Capillary leak . 5
distress Shock Anuria failure function,ileus  edema,DIC O pt| m al en d otoxin
I ‘ elimination should be early
Effective source control Ineffective source control I I
Outcome Normalization of biomarker abnormalities Persistence of biomarker abnormalities N th e course Of S€ pS 1S ]
Resolution of organ dysfunction; recovery Multiple organ failure; death . . 0
- which is challenging

Source: Konrad Reinhart et al. Clin. Microbiol. Rev. 2012;25:609-634



Evidence ucinnosti
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CytoSorb Attacks Sepsis Broadly

£ MAP

Inflammatory cytokines (organ failure) & other factors

Immunosuppressive cytokines & re-establish immune
responsiveness

Many bacterial toxins (organ failure)

Re-establish proper leukocyte trafficking to prevent
mediated organ injury

Improvement in hemodynamics

Reduction in capillary leak

cell-
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Adsorber performance - size selectivity
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No elimination of immuno-globulins:

19G: 150 KD
IgM: 971KD
IgE: 198KD
IgA: Monomer: 160 KD

Dimer: 385 KD
IgD: 172KD




“cytokineticky model* - J. Kellum

Before blood purification After blood purification

Infected tissue (e.g., abdomen, lung)
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Extravascular

Cytokine/chemokine
Low gradient s concentration gradient from % High gradient

N

plasma to infected tissue
Intravascular

Bacteria == Cytokine Leukocyte

The “cytokinetic” model. By removing inflammatory mediators from the blood compartment, blood purification therapies
increase the cytokine/chemokine concentration gradient from plasma to infected tissue. Leukocyte trafficking is therefore
driven toward the nidus of infection, increasing local bacterial clearance.

The restoration of the CYTOKINE (+) concentration gradient between intra- and extravascular sp

allows a more targeted fighting of the focus.

o
Source: Rimmelé T, Kellum JA, Anesthesiology. 2012 Jun;116(6):1377-87



Jednoaucnhne pouziti
- | -

Perfuze celé krve (bez separace
plazmy)

| + Kompatibilni s béznymi pristroji na
kontinualni eliminace, mimotéelnim
obéhem

\io

00 mL Device i

* Moznost pouziti béhem
hemoperfuze, ECC nebo v
kombinaci s jakymkoliv CRRT
filtrem

* Antikoagulace vedena obvyklym
zpusobem (heparin nebo citrat)

 Bez potreby dalsiho okruhu nebo
pristroje




U kterych pacientu — hyperinflamacni stavy

-
- - Infectious:

« Sepsis and septic shock

Non-infectious:
« SIRS after trauma

* polytrauma

* major surgery / cardiopulmonary bypass
e Severe acute pancreatitis

 Burns/inhalation trauma

* Other systemic inflammation syndromes

» Hepatalni selhani s MOF a encefalopatii




Cardiac surgery - which patient

Cardiac surgery: Intraoperative use

When should the therapy be started?
At the start of CPB G

Preemptive use in case of one or more of the following risk factors:
+ Age > 75 yrs

[+ Preoperative activation of the immune system: h
- Endocarditis
- Cardiac failure with inotropic therapy

“Starting level®

- Preoperative leukocytosis (> 12,000/pl)
\.__-Organ dysfunctions, e.g. kidney or liver ) *
+ PI’OCGaUFGS WIHi lilglier I’ISR |or compllcahons ana7or SIRS\

- Combination procedures (valve repair/-replacement, CABG)
- Redo procedures

- Aortic surgery with hypothermic circulatory arrest
- LVAD implant

\. Long CPB duration expected (>120 min) y
+ High risk for postoperative need for ECMO

Anytime during CPB *
Patients with low primary risk but unexpected course
+ Unexpected, significant prolongation of anticipated CPB time

Intraoperative development of a severe SIRS

Intraoperative complications with expected development of severe SIRS "
o

20



Cardiac surgery postop - which patient / when to start

Cardiac surgery: Postoperative use

Basic prerequisites ’Z
 Onset of or ongoing acute systemic hyperinflammat
Standard therapy established and optimized %@

Platelets > 20.000/pl, no DNR order@ \a
In case of sepsis, CytoSog) | Q& pyed as adjunctive, not as

causative therapy %
Treatment drit a@ication for ex f adsorber depend on the
l @( imum treatmen orber 24 hours
. IS trealment is re @ ver intermittent one
)

« Typical blood flow ra nl/min
* Anticoagulation with heparin or citrate, aPTT of 60 — 80 sec is sufficient for

CytoSorb
* With stand-alone mode heparin anticoagulation only
« Contraindications for extracorporeal blood circuits apply

Early start of therapy:

Rather avoid than treat organ failure.

.. © See set-up page 32 ff.



Efekt adsorpce cytokinu na rozvoj SIRS po
kardiochirurgickém vykonu na aorté srdci

Cil studie:

Testovani hypotézy, Ze adsorpce cytokinu v prubéhu
mimoteélniho obéhu ovlivni laboratorni a klinické projevy
syndromu systémové zaneétlivé odpoveédi (SIRS) po
komplexnim kardiochirurgickém vykonu na srdci a aorte.

Podpora vnitrnim grantem CKTCH



Metody

Typ : otevfena, randomizovana,

N 32 (18 kontrola),

Cas provedeni: zafi 2015 — srpen 2016;

Vykony: Rossova operace (70%), Ao. Homografts(12%)

Intervence: Cytokine Adsorber Cytosorb v pribéhu ECC > 3 hod.

Prim. endpoints:
Procalcitonin, C-Reactive protein, Klinické znamky SIRS,

Sec. endpoints:
Krevni ztraty, Organové dysfunkce, M A E (IM, CMP, mortalita).



Demographics

Age 42+8 39+9 0,873
BMI 305 28+7 0,698

ES 3,7+2,4 2,9+1,2 0,197
1.

CPB 195+7 190 + 10 0,798
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Lab. Results

L Procalcitonin e/l CRP
1.2 AN 180
; p < 0,029 p < 0,037
p < 0,049 160 |
: T 140 I 1
0,8 120 i
P < 0,047
100 I
0,6 Control / d Control
80
m-Cytosorb / e=Cytosorb
0,4 60 / I
40
0,2 /
20
0 ! 0 J T T T 1
preop postop 1. day 2. day preop postop 1. day 2. day 3. day



Klinické nalezy

Mediastinal drain. (ml) 460 + 190 770 + 240
Organ dysfunctions 1 (AKI)
MAE 1 (stroke)

Hosp. (days) 10,3 +1,6 9,4 + 2,1



Hodnoceni vysledku:

Intraoperacni adsorpce cytokinu vede k poklesu nékterych
laboratornich projevu SIRS po komplexnim
kardiochirurgickém vykonu na srdci a aorte v ECC.

Nebyly zaznamenany zavazne vedlejsi ucinky.

Klinicky vyznam pozorovanych laboratornich zmen by mel
byt objasnen probihajicimi multicentrickymi studiemi.



Pouziti na CKTCH
n = 35, podani = 42

,Profylakticky“ behem ECC - studie (n = 14)

Pooperacni SIRS/sepse casna (2) - 0% mortalita

Pooperacni SIRS/sepse pozdni (2) - 100% mortalita
SIRS/vasoplegie po OTS/VAD/ECMO (5) - 0% mortalita
SIRS/vasoplegie po OTS (3), mortalita (2) 66%, (humor. rejekce 1)
LVAD implantace (1) - 100% mortalita

Jaterni selhani s MOF (8) - bez OTJ (3) mortalita 66%
- z toho po OTJ (4) - motalita (1) - 25%

Celkem zemrelo 11 pac.



Kazuistika - KB nar 1991hospit od 15.08.do
02.11.2016

Retransplantace jater 26.8.2016

okamzita stabilizace obéhu, nasledné korekce Uporné hypertense,
laboratorni trend uspokojivy

- kontaktni védomi od 29.8.2016, extubace 1.9.2016,

- nastup diurézy od 30.8.2016 (CVVHD + Cytosorb do 29.8.2016)

opakované rejekéni epizody (biopsie jater 13.9.2016)
vyloucena humoralni rejekce (LUMINEX DSA)

nasledované imunoparalyzou, neutropenii, trombopenii

recidivujici infekce, zim. DC, véetné legionellové bronchopneumonie,
Candidova sepse (Candida crusei v moci a BAL) a metastaticka
mykoticka chorioretinitida - vitrektomie l. sklivce + fotokoagulace
sitnice 6.10.2016 ( 34-denni antimykoticka profylaxe)



Kazuistika - KB nar 1991hospit od 15.08.do
02.11.2016

Retransplantace jater 26.8.2016

* 9.9.2016 NMR zlucovych cest (labor. progredujici obstrukce zl. cest)
10.9.2016 ERCP s papilotomii a impl. stentu do zl. cest

« reintubace 3.9.2016 pro ventil. selhani + krvaceni z DC, opakované do
23.9.2016, UPV — TS 8.9.2016, dekanylace 26.9.2016

« protrahovana encefalopatie, neklid, tres, hyperalgezie (EEG CT a NMR
mozku...) - odezniva 29.9.2016

* Propusténi z hospitalizace 2.11.2016
Redukovana imunosuprese + antimykotika




Kazuistika - KB nar 1991hospit od 15.08.do
02.11.2016

Hospit. 21.2.-24.3.2017
celularni rejekce a mozna CMV infekce, mozny podil toxicity voriconazolu
- kombin. antirejekéni a antivirova terapie s Upravou.

Hospit. 4.8.-11.8.2017
Bézné nachlazeni, symptomaticka terapie + Uprava imunosupresivni terapie

V ambulantnich kontrolach, bez potizi, uspokojiva laboratofr.
Zakl.dg.: Wilsonova nemoc-fulminantni forma (homozygot pro mutaci c

3207C:A p.(HIs 1069Gin)
Kompatibilni nalez v explantovanych jatrech.
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