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Struktura prednasky

* Historie

* Definice

* Cekaci listina

* Darci

* Perioperacni medicina

* Pooperacni medicina

* Imunosuprese

* Budoucnost (soucasnost?)

TODAY'S TO DO LIST:

1. GET OUT OF BED

2. FIND COFFEE

3. PRETEND TO BE
HUMAN
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Historie OTS ve svéeté
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Historie TJ ve sveté

1963 - 1. transplantace jater, T. Starzl

3 leté dité, biliarni atresie, zemrelo peroperacné, z 5 prvnich TJ nejdelsi

preziti 23 dn

1967 - 1. uspésna transplantace jater, T. Starzl

dospély pacient s Tu jater, uUmrti za 1 rok na rekurenci

1968 - 1. transplantace jater v Evropé, R. Calne

1983 - transplantace jater - v USA klinicka IéCebna metoda




Historie TJ u nas

e 1983 - 1. transplantace jater v CSSR
(pacient stale zije!)

°* 1993 - rozvoj programu TJ

* 1995-TJvIKEM
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Historie Imunosupresiv
1983 1986 1994 1995 1997 1998 1999 2010

Basiliximab

Cyclosporin A Tacrolimus (Simulect®) Everalimus
(Prografi®) for

(Sandimmune® : (Zortress®)
liver Daclizumab
transplantation (Zenapax®)
Muromonab Cyclosporine Sirolimus
CD3 (Neoral®) (Rapamune®)
(Orthoclone
OKT3@) Tacrolimus rTAG
(Prograf®) for (Thymoglobulin®)
kidney

transplantation

Mycophenolate
mofetil
(Cellcept®)




Definice transplantace

Jedna se o prenos
celého organu nebo jeho
casti z jednoho téla do
druhého.

Indikaci tohoto
chirurgickeho zakroku je
poskozeni nebo selhani

puvodniho organu.
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Transplantaéni centra v CR
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Cekaci listina

* seznamy pro jednotlivé organy nebo tkané jsou jednotné procelou
CR. Obsahuji identifikacni a medicinské udaje, které je nutné
pravidelné aktualizovat

* Cekatel - je pacient zarazeny v Narodnim registru osob cekajicich na
transplantaci

* musi pro zarazeni spliovat stanovena kritéria, tzn. trpi nezvratnym
selhavanim funkce organu, které nereaguje na lécbu a tento stav
nelze resit jinym zplsobem.



V'Seobecna indikacni kritéria pro Tx
Probiha na zakladé shody:

* krevni skupiné
* vahového a velikostniho poméru mezi darcem a prijemcem

* u srdce a jater je zasadnim kritériem také naléhavost a pfislusny spadovy
region

* u ledvin + imunologicka shoda a doba ¢ekani




Cekaci listina na Tx Jater
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Cekaci listina na Tx srdce
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Typy darcu

* Darce po smrti mozku a s bijicim srdcem (DBD
donation after brain death)

* Darce po nevratneé zastave obehu (DCD -
donation after circulatory death)

@ One person can donate up to 8
i lifesaving organs.
8
m

Heart 2 Lungs Liver Pancreas 2 Kidneys Intestines

e Zijicf darce orgédnd (LL




PocCet darcu na 1mil v roce 2019
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Marginalni darci (ECD — expanded criteria
.\ donors)

*\yssi veék (> 60 roku)
*Steatdza (> 30%)

* Hypernatremie

*\/ysoka podpora obéhu

* Pozitivita HCV,HBV

* Domino transplantace

* DCD darci (po zastavé obéhu)




Prumerny vek darcu
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Indikace k Tx Jater

" transplantace jater je zZivot zachranujici metoda

=  zakladni indikaci k transplantaci jater je nezvratné selhani jater pri
akutnim nebo chronickém jaternim onemocnéni

"  transplantace jater je indikovana, kdyz konzervativni [éCba prinasi
pacientovi vétsi rizika nez transplantace

=  vlastni indikace je odpovédnosti TC (preziti 1 roku po OTJ 90 %,
10% mortalita jaterniho onemocnéni je indikaci k OTJ)




Indikace k Tx Jater

1. FULMINANTNI SELHANI JATER (otravy, metabolické, venostaza)
2. CHRONICKE JATERNI CHOROBY:

cholestatické — (PBC,PSC, SBC, bili atrézie, AlagaillGv sy, cysticka fibrdza)

necholestatické — (VHB, VHC, AIH, ASH, krytpogenni)

metabolické onemocnéni (A1AT, HH, MW, NASH,
tyrozinémie, glykogendza IV. typu, amyloiddza,
hyperoxalurie, hyperlipoproteinemie)

nadory - (HCC, hepatoblastom, hemangioendoteliom)

ostatni dg. - Budd-Chiary sy, polycystéza,

retransplantace

Table 21.5 Cardiovascular profile in acute and chronic liver disease.
(Reprinted from Journal of Hepatology, 42, 1, R. Jalan, *Acute liver failure:
current management and future prospects’, pp. 115-123, Copyright
2005, with permission from Elsevier and the European Association for
the Study of the Liver (EASL))

Acute liver failure Chronic liver disease
Systemic vascular L 17 Lol
resistance
Cardiac output 44 Ll
Mean arterial pressure Y +
Muscle blood flow ¥ ™ L
Renal blood flow ¥ L RS
Splanchnic blood flow L Ll
Critical hypotension and ++

vascular collapse




Indikace k Tx Jater 1983-1993

Cholestaticka
M Toxo-
nutritivni
M Kryptogenni 2017
M Virové
Metablicka
Narory
Jiné




Table 21.2 Selection criteria for super-urgent liver transplantation.
(Adapted with kind permission from Liver Advisory Group, NHS Blood
and Transplant Liver Selection Policy, Copyright 2014, httpo//fwww.odt.
nhs.uk/pdffliver_selection_policy.pdf)

Acetaminophen hepatotoxicity

Zarazenina urgentni WL — “S&ssss oo

2. Serum lactate > 2.5 mmaol/L =24 hours after overdose on admission or
>3.0 mmol/L after fluid resuscitation

3. PT = 100 s (INR = &6.5) + creatinine >300 pmol/L anuria, + grade 3—4
encephalopathy

[ J Ki ngls CO I | ege Crite r‘ia 4. Two criteria from above plus evidence of clinical detericration

(increased ICP. FiO; > 50%, increasing inotrope requirements) in the
absence of clinical sepsis

Other aetiologies

1. Sercnegative hepatitis, hepatitis A, hepartitis B, drug-induced liver
failure: INR > 6.5 or PT > 100 s

¢ N |,Z ka, §a nce n a Sponté n n II l:' p raVU 2. Seronegative hepatitis, hepatitis A, hepatitis B, drug-induced liver failure.

Any three from:

i. unfavourable aetiology

ii. age > 40 years; ]-E > 7 days

ii. bilirubin > 300 mmol/L

* Fulminantni pribéh " INR> 35

3. Acuce presentation of Wilson's disease or Budd—Chiari syndrome:
a combination of coagulopathy and any grade of encephalopathy

4. Hepatic artery thrombosis on days 0—21 after liver transplantation

5. Early graft dysfunction on days 0—7 after liver transplantation, with at least
two of the following:

i. AST = 10,000

ii. INR > 3.0

iii. serum lactate > 3 mmol/L

iv. absence of bile production

&. The total absence of liver function (e.g. after total hepatectomy)

7. Any patient who has been a live liver donor who dewvelops severe liver
failure within 4 weeks of the donor operation




Vyrazeni z WL

* VVysoka mortalita 40-50%
* Perioperacné
* Postoperacné

* ,plytvani“ organy

* Etické otazky

+ Severe ischaemic heart disease with a recent acute coronary
event or low ejection fraction (< 40%)

+ Uncontrolled pulmonary hypertension (mean PA pressure >
40 mm Hg) with elevated pulmonary vascular resistance.

+ Circulatory collapse with high-dose vasopressors (norepineph-
rine infusion > 1 pg/kg/min), especially when associated with
patchy peripheral cyanosis

+ Respiratory failure requiring intubation (in ESLD), or FiO, >
0.60, PEEP > 12 cm H,O (in ALF)

+ Persistent stage III-IV encephalopathy (in ESLD); sustained
intracranial hypertension with fixed pupillary dilatation or CPP
< 40 mm Hg lasting more than 2 hours; new-onset stroke

+ Necrotizing pancreatitis
+ Systemic sepsis associated with fungi or resistant bacteria

+ Hepatocellular cancer outside criteria, or new diagnosis of
malignancy

+ Adverse psychosocial conditions: failed abstinence, pretrans-
plant non-compliance, loss of social support



ACLD / ESLD

Encefalopatie

Malnutrice

Sarkopenie

Frailty syndrom

Ascites

Imunodeficit

Jicnoveé varixy

Hepatorenalni syndrom

(white proximally 1 .
+ distal 30% red due \ ‘ I I'n f |
’ to telangiectasias) y Enlarge d ,u

Koagulopatie / trombocytopenie

Cirrhosis leading to Chronic Liver Failure

|
Encephalopathy
Leuconychia y - Confusion
(white nails with lunulae
undemarcated, due to _Coma
hypoalbuminaemia) - Liver Flap

Terry’s nails j (AStenxns)

i | Finger parotid 7
L lands i
Clubbing 9 Asterixis
Spider
_ "af"' Oesophageal
L~ ) g & varices
G e L“. | Gynaecomastia
5 \ f \ Breast
Dore's % B .
PLFTs \ /o :
Palmar — ;231;n

erythema Hepatomegaly

thyperdynamic  (or small liver Hypertension

- Splenomegaly

circulation) can oceur in
late disease) (' Clapu';medu;a_el
. enlargea superncial
TRisk of periumbilical veins)
Hepat9cel|ular - Oesophageal
Carcinoma varices
N - Ascites
Coagulopathy
(4 production of
clotting factors
= tendency to i h
bleed) \ \l Testicular
| atroph
‘ phy o
Hypoglycaemia -albuminaemia

(low sugar levels)

3 0 ®®



Hyper- hypo

* Hyperamonie

* Hyperbilirubinemie - ikterus
* Hyperlactatemie

* Hyperkalémie

* Hyperfibrinolyza

* Hypertenze intrakranialni

* Hypotenze

* Hypoperfuze - Cirhoticka KMP

* Hypovolémie (intravasalné)

* Hypoglykémie

* Hypoalbuminemie
* Hypokoagulace

* Hypotermie

* Hyponatremie

* Trombocytopenie
* Imunodeficit

oy



Infekce pred OTJ

* Dysfunkce imunity
* Humoralni
* Bunécné
* Spontanni bakteridlni peritonitidy (ascites)

Hepatocellular
carcinoma
(with cirrhosis)

* Pheumonie hapatits

* Infekce klze

* Frailty syndrom




Nahrady funkce jater

= Albuminova dialyza

= Polymerovy absorbér
= Uéinnost?

= Co vSe odstranuiji?

" Cena




MARS Prometheus

* Extracorporeal albumin dialysis with the * Fractionated plasma separation and adsorption
molecular adsorbent recirculating system in (FPSA) The Prometheus liver support system was
acute-on-chronic liver failure: The RELIEF trial used to provide 8 to 11 rounds of FPSA
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1.0 1.0 dn L + Censored
' Logrank P=.3872
0.8 %\h 081 A\_':::':"_—\%t:ll N ik
0.6 0.61 2 i
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0.2
Figure 2 Open in figure viewer | #PowerPoint [ FPSA + SMT
Cumulative probability of 28-day transplant-free survival. Left panel: 004 SMT
Intention to treat survival. Right panel: Per-protocol survival. Green ’ ) - 42 39 a5 - -
line: MARS therapy plus SMT. Blue line: SMT alone. MARS: 2l 77 L a4 =8 s 31
extracorporeal albumin dialysis. SMT: standard medical therapy. 0 20 40 60 80

Survival until day 90 (days)




Cytosorb

* ,Jednoduché” pouziti
* CVVH, CVVHD,
* ECC
* VAD

* Heparin / citrat
* Redukce
* Katecholamind
* cytokinU
* Bili, lac, myoglobin, volny Hb

* Vice dikazu / studii




Perioperacni monitoring

* A. riadialis / femoralis

* CVK prioritné v. jug — ne v. femoralis (svorka na DDZ)
* VySSi kardialni riziko — TEE (cave jicnové varixy), SG katétr
* Astrup (K+, dalsi ionty, glykémie, Hb...)

* Koagulace — ROTEM, TEG, vizualné, dat na chirurga?
* PMK —diuréza

* RSI - NGS




Perioperacne OT]

*i.v. volume...

* Cellsaver

* Krevni nahrady

* Prokoagulancia

* Hypotermie

* Proplach jater po obnoveni krevniho pritoku — custodiol
* Hyperkalémie




Specifika OTJ

* Hyperkalémie — hyper K+ zastava (reperfuze jater)

V4 Vé
Serum
® S I e d Ova n I Ast ru p potassium {mmel/L) Serum potassium levels during liver transplantation
. 10—
* Agresivni [éCba | oo ] s | st
o —o— Group 2 (glucosefinsulin)
® Ca C I 2 8- * p<0.05 compared with GI-5'
7 . . 1 # p<0.05 compared with Group 1
* Glukoza + inzulin ]

| Glucosefinsulin (G/m)

* CVVHD |z
* Hyponatremie i %--__,{__m%___ %_}:i_

.
#

* Transfuze a klasické roztoky jsou , hypernatremické” I B

* U Na+jako prediktor outcomu???
* Anémie

* Krvaceni, hypersplenizmus, malnutrice...




Specifika OTJ

* Hypotermie — hlavné anhepatalni faze
* Ohfrivat pacienta
* Ohfrivat infuze / transfuze

* Koagulace
* Cell saver
* Nespoléhat na klasické testy

Anticoagulant
in saline

From surgical site

Cell salvage machine
("Cell saver”)

(A)

Normal

Nermal situation

(8)

E""@dr}%.

Normal

Situation in patient with liver disease

%

%
1

Haemostatic changes
promoting bleeding

ic changes

‘Rebalance’

~ 1

« Thrombocytopaenia
platelet function defects

- Enhanced production of
nitric oxide and prostacyclin

- Low levels of coagulation
factors II, V, VI, IX, X, and X1
- Vitamin K defidiency

- Dysfibrinogenaemia

» Low levels of a12-
antiplasmin, factor X1, and
TAFI

» Elevated tPA levels

Primary haemostasis

Secondary haemostasis

A A

Fibrinolysis

promaoting thrombosis

« Elevated levels of VWF
+ Decreased levels of
ADAMTS-13

« Elevated levels of Fvill
+ Decreased levels of protein

C, protein §, antithrombin,
a2-macroglobulin, and
heparin cofactor Il

« Low levels of plasminogen




Specifika OTJ

* Diuréza
* Stav perfuze?
* Volemie? (Albumin s vyhodou)
* CO?
* Pokles CO
* Hypovolémie?
* TEE
* IM? — porucha kinetiky
* Ventilacni potize
* Chronické
* Hepatalni fluidothorax

a
MILORD™

Q\gs AND [%P

\=




Chirugicke techniky

* Piggyback Side-to-side Bicaval

L emm=—a - - . \
-~ 7 —— g
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/ 3 // 4
¢
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Fig.22.4 Lateral view of ‘piggyback’ caval preservation technique, with end-to- Fi-22.5 Lateral view of cava-cavaplasty, an alternative caval preservation Fig. 22.3 Lateral view of classical (caval replacement) technique of hepatic

side caval anastomosis technique using side-to-side caval anastormosis venous drainage




OTJ a ICU

* Snaha o brzkou extubaci
* PCV - ovliviiuje vendzni navrat, zvysuje kongesci

* USG jaterniho stépu
* Edém
* Problémy s anastomdzami (cévni, biliarni)
* Nehomogenity parenchymu (poranéni, ischemie/nekrdza)

* ATB / antivirotika / antimykotika
* Délka ATB profylaxe (cave clostridia)
* Val/Ganciklovir CMV pozitivni darce/negativni prijemce
* Candidové infekce
* Biseptol - prevence Pneumocystis carinii



OTJ a ICU

* Casna enteralni nutrice
* Stimulace flow v. portea, d. choledochus,
* Prevence atrofie mukdzy stfeva / imunita stfeva

* Pokud jde vSe dobre...
* I AST, ALT, bili, U, kreat
* /1 Trombocyty
* A Diuréza
* A kognitivnich funkci




Dysfunkce po OTJ

* Cévni potize: * Potize s biliarni drenazi:
* Trombdza a. hepatica * Biliarni fistula
* Trombdza v. portae * Biliarni leak
* Slaba drendaz suprahepatickych vén * Bilidrni obstrukce (stendza anastomozy)

* Intrahepatalni stendza a choledocholitidaza

* Potize s graftem:
* Primarni dysfunkce/malfunkce
* Rejekce

* Jiné:
* Lékova toxicita (cyclosporin, meropenem)
* Infekce (CMV, bakteridlni, kandida)
* Renalni selhani (hepatorenalni sy....)




Kvalita zivota po TJ

* Nardstajici dalezitost v hodnoceni kvality péce
* Kvalita zivota (fyzickd, mentalni)

* ZlepSuje se béhem prvniho roku po TJ

* Nedosahuje urovné bézné populace

* Omezeni (imunosuprese, ....)







. Agglutination:
Donor's Serum Not Compatiable
[~ =]

—

v &
ash
V4 /
* Darce
.
No Agglutination:

* Katecholaminova boure
* Mozné ischemické postizeni z pretizeni
* Ztrata sympatického tonu - vasodilatace (¢asto na NA)

—

hr
s

* Cross match
* komplement-dependentni mikrolymfocytotoxicky test (CDC)
* pritomnosti protilatek proti neshodnym antigeniim darce orgdnu
* Pritomnost IgG protilatek proti neshodnym (vétSinou HLA)




Indikacni kritéria

funkéni tfida NYHA 111-1V

EF LK < 20%

nemoznost alternativni |éCby

spotreba kysliku pfi zatézi < 12
ml/kg/min

nepritomnost kontraindikaci

Kontraindikace
« vysoka, fixovana plicni artridlni hypertenze
(PVR > 3,5 WJ, TP6 > 15 mmHg)

« chronicka infekce bez moznosti eradikace
» psychiatrické choroby a drogové zavislosti
« BMI>40

« Relativni kontraindikace

o Vék
DM s komplikacemi
Vyrazné poskozeni jater, ledvin...
(multiorganové transplantace?)
Tézké COPD
Spatné psychosocialni zazemi



Typicky pacient

* KMP - dilatacni, ICHS /St.p. IM /, hypertroficka
* Hospitalizovany na koronarni JIP / ARO

* Inotropika

* Diuretika / CRRT

*ICD/ PM

* |IABC / ECMO / VAD

* LVAD

* Antikoagulace
* (warfarin, NOAC, anopyrin, heparin)




LVAD

* Reoperace nejdrive za 3 més, idealné >6 m
* Antikoagulace (warfarine, NOAC)

trium

Right

y Left Right
Ventricle |} Ventricle Vegntricle »




Na OP sale

* |dealné soubézné s darcem na druhém sale
* Vztah mezi studenou ischémii a ¢asnou funkci Stépu (kontraktilita)

* Kanylace a.rad, v. jug s SGK, PMK

* V\yhnout se bradykardii
« (+¢ SV =1 CO)
* Deaktivace ICD

* Down regulace B receptort
vysoké (excesivni) davky inotropik

* Denervace darcovského srdce
* Atropin bez efektu, Efedrin omezené




Kritické momenty

* Uvod do anestezie

* Odpojovani od MTO
* Mozna predikce dalSiho pribéhu
* Prezervace
Délka studené ischémie (funkce LK, RK)
Reperfuze
PAH prijemce
Chirurgicka technika
* Pomérna velikost (pohlavi, vaha, vyska)

e Zastava krvaceni



Na OP sale

* TEE
* Vzduch
* Kontraktilita
* Chlopenni vady
* Tromby

* Krvaceni
* Predesla medikace (W, NOAC, ANP, Heparin)
* Hemodiluce
* MTO
* Hypotermie
* Docasna stimulace
* Trvala pak vzacné (bicavalni technika)




PULMONARY HYPERTENSION

ELEVATED MEAM ARTERIAL
PRESSURE > 25 mmHg AT REST
ASSESSED BY RIGHT HEART
CATHETERIZATION

Na OP sale- komplikace ==

INTO FIVE GROUPS
BY THE WORLD HEALTH
ORGANIZATION (WHO)

GROUP T
PULMONART ARTERIAL
HYPERTENSION (PAH)

= ,@ IDIOPATHIC, INHERITED,

| DRUG AND TOXIN INDUCED,
ﬁ S | CAUSED BY CONNECTIVE TISSUE
i

HERRT ONLY GROUP 1 15 CALLED

CAT(H) PULMONART "ARTERIAL" HYPERTENSION,

BUT ALL 5 GROUPS MAT BE REFERRED TO
AS PULMONART HYPERTENSION (PH)

amy
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Na ICU po OTS

* Akutni rejekce do 12 hod
* Pravostranni selhavani

* Krvaceni s tamponadou
* SIRS

* M

* Anurie




Rejekce

Table 33.6 Classification of allograft rejection (Reproduced from Libby
P et al., “Macrophages and atherosclerotic plague stability’, Current
Opinion in Lipidology, 7, 5, pp. 330-335, copyright 1996 with permission
from Wolters Kluwer Health, Inc.)

Classification Mechanism

Hyperacute Typically secondary to preformed, donor-specific Ab, eg.
ABQ incompatibility

Acure cellular ThE'pE,r-cell mediated

Acute humoral  Acguired or pre-existing anti-HLA Ab, eg. expressed Ag
on cell membranes of T-cells and B-cells

Chronic Multfactonal insult and endothelial injury from both
immune and nonammune mediators, e.g. oversxpression
of endothehial adhesion molecules (Libby et al, 1996)

Ab, Antibody; Ag. antigen; HLA, human keucocyte antigen.
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Indikace Tx ledviny

Pacienti s terminalnim selhanim ledvin, kteri jsou
léCeni hemodialyzou nebo peritonealni dialyzou:

Glomerulonefritida
Intersticialni nefritida
Diabeticka nefropatie
Hypertenzni nefroskleréza
Cysticka onemocnéni ledvin

VV V VYV V




Donor

Incision




Kombinované transplantace

"= Nejsou obecna indikacni kritéria

= Omezeny pocet center

= Spis sporadické

= Omezené zkuSenosti

= Jedina moznost pri multiorganovém selhani

= VySSi naroky
(logistické, personalni, financni)




Liver transplants in All ET, by year, by donor type, by organ combination

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
liver | 1516 | 1606 | 1622 | 1553 | 1420 | 1492 | 1523 | 1479 | 1413 | 1535
split liver 121 18| e8| o | 9| 16| 70| 8| 93| o3

liver + heart 1 3 1 1 2 3

liver + heart + lungs 1
liver + lungs 3 3 2 1 2 9 3 3 L]
liver + pancreas 4 i 6 4 & 4 4 3 4 7
liver + pancreas + Kidney 2 1 2 1
liver + kidney 45| 52| 43| 38| 30| 3| 3| 41| 45| 50
liver + Kidney en bloc 1

split liver + kidney 1 5 3 4 4 3 2 2 1 2
Total | 1692 | 1793 | 1770 | 1689 | 1562 | 1646 | 1638 | 1610 | 1562 | 1602
2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
liver oo | 138 | 135 | 20| 33| 12| e1| 22| 12| 110
Total 99 | 138 | 135| 120 | 133 112 e | 12| 12| 110

Total all transplants | 1791 | 1931 | 1905 | 1aurn| 1695 | 1758 | 1729 | 1732 | 1E?4| 1802

statistics_eurotransplant.org : 2052P_AN ET_liver - 22.01.2019 : counting recipient transplants




Imunosuprese

" Indukce (mono-, poly-klonalni protilatky)
= CNI (tacrolimus, cyclosporin)

= Mykofenolat mofetyl

= Steroidy

" mTOR inhibitory (sirolimus, everolimus)




Budoucnost

* Studend / tepla perfuse 5
* DalSi marginalni organy?
* NizSi riziko pro pacienta
* Dalsi ,smysl“ pro chirurga
* Ziskani Casu...
* Na diagnostiku funkci
* Na vylouceni malignit

* Kmenové bunky




Pregnancy left me with ORGAN
FAILURE: Dentist whose liver and
kidneys failed after childbirth spent
the first two weeks of her baby's life in
intensive care

o .
Wieatures | Louise Double



Dékuji za pozornost!
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