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Akutni selhanl jater a mdlkace k urgentni transplantau ‘
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16-leta divka, doposud zdrava, 78 kg, 168 cm

bolesti v epigastriu a pravém hypochondriu
kasel Tyma, subfebrilie terické skléry =>

Hospitalizace na infekéni klinice (suspekce na hepatitidu A)

Bili celk.

ALT/AST | INR

urea/kreat

KO

84

28/21 1,6

norm

norm

Béhem hospitalizace: vylouceny VH, CMV, EBV, adenoviry s pozit. IgM, AUTO, Wilson
hepatopatie, bez encefalopatie, proto preklad na Détskou gastroenterologickou klini

I(“:iny, postupné progrese

Bili celk.

ALT/AST

INR

urea/krea

KO

amoniak

laktat

293

32/34

2,1

norm

Leu 5.9, Tromb 230, Hb 125

36

1,8

TOX: metabolity kratomu - 5.9. kratom + alkohol

>

etiologie? progndza?

19.9. transjugularni biopsie jater k vylouceni chronického procesu, maligni infiltrace, granulomatozni hepatitidy,
pred vykonem la¢néni - hypoglykémie (2,7 mmol/l) -

Postupné dalsi progrese jaterni dysfunkce, koagulopatie, encefalopatie l.stupné, na EEG difuzni primés pomalych
vin, preklad ad KARIP IKEM k intenzivni terapii jaterniho selhani, event. zarazeni na WL k OLTx.

Bili celk.

ALT/AST

INR

urea/krea

KO

amoniak

laktat

458

20/17

3,2

norm

Leu 4.4, Tromb 151, Hb 113

76

1,2




Prijem na KARIP IKEM 22.9.2025

Pacientka obéhove i ventilacné stabilni, pri védomi, spavéjsi, zpomalené psychomotorické tempo, porucha subtrakce, ale
komunikuje a je orientovana = encefalopatie I.st. dle West Haven.

Bili celk. | ALT INR urea/krea | KO amoniak | laktat

546 17,7 4,39 norm Leu 4,2, Tromb 170, Hb 110 | 131,5 1,8

stav hodnocen jako akutni selhani jater (koagulopatie a rozvoj encefalopatie)
interval ikterus — encefalopatie cca 2 tydny, nejasna etiologie, v.s. polékové/toxické poskozeni

morfologie akutni lobularni hepatitidy

prokrvacené plosné/pifemostujici nekrézy (cca 30 %)
znamky regenerace vitalnich hepatocytu

bez chronickych zmén - vs Iékové/toxické poskozeni

Po prekladu dostupny vysledek biopsie s nalezem:

Sonografie jater s nalezem difuzni hepatopatie, prosaknutnim stény Zlu¢niku, splenomegalii.



King's College kritéria = preziti < 20% pri konzervativni terapii

vSichni pacienti s ASJ = potencidlni kandidati urgentni transplantace jater

intoxikace paracetamolem ostatni priciny
arterialni pH < 7,30 po tekutinové resuscitacia nad 24 | |NR > 6,5 (protrombinovy &as >100 s)

laktat > 3 mmol/I nebo 3 z 5 nasleduijicich:

nejasna etiologie, Iékové poskozeni

nebo 3 kritéria

interval ikterus - encefalopatie > 7 dni

INR > 6,5 (protrombinovy Cas >100 s)

vék < 10 nebo > 40 let

sérovy kreatinin > 300 umol/I

INR > 3,5 (protrombinovy ¢as > 50 s)

encefalopatie 3. nebo 4. stupné

sérovy bilirubin > 300 umol/I

King’s College kritéria jsou prognosticka kritéria z roku 1989 pouzivana u akutniho jaterni selhani
k identifikaci pacientl s vysokym rizikem mortality, u nichZ je indikovdna urgentni transplantace jater.

Nanestésti nezahrnuji dynamiku vyvoje onemocnéni, jiné uzitecné parametry jako napr. hladinu laktatu,
amoniaku a vibec nezohlednuji moznosti doasné nahrady funkce jater, které slouzi jako bridge-to-transplant/recovery.



ZARAZENI NA WL K TRANSPLANTACI?

Transplantace jater

PRO X CON

e podpurna terapie
e pohovor s pacientkou
* pohovor s rodici

VYCKAVAT?

pricina DILI (drug-induced liver injury)

stabilni

subakutni prabéh

encefalopatie max 1. st

splnéni kritérii nepriznivé progndzy bez transplantace

po 3 dnech podplirné terapie bez presvédcivého zlepseni

riziko z prodleni

biopsie: 30 % nekrdz, znamky regenerace

lab bez vyznamné progrese (pristrojova podpora)

komplikovany vykon u 16leté divky s dozivotnimi nasledky

pri zhorseni nebude mozna transplantace od Zijiciho darce
(potencialné matka)

zbytecna transplantace?




Akutni selhani jater: definice, klasifikace

rozpoznani ASJ

identifikace pfi¢iny a odhad prognézy >

v€asna podplirna terapie véetné pristrojové podpory

zarazeni na WL k urgentni transplantaci jater
kontinualni sledovani a priibézné hodnoceni
transplantace jater

Diagnosticka kritéria ASJ

koagulopatie: INR nad 1.5

encefalopatie: West Haven criteria

absence chronického onemocnéni jater

VyVoj onemocnéni

"

SUBCLASSIFICATION

v

JAUNDICETO
ENCEPHALOPATHY
TIME

-

AETIOLOGY

\

CLINICAL
PRESENTATION

HYPERACUTE

* Acetaminophen / * HLH

ecstasy * Non-acetaminophen
* Vfiral = HAV,HBV, HEV drugs

ACUTE

* Pregnancy related * Viral - HBV
* Hypoxic hepatitis + Autoimmune hepatitis
* Heat stroke * Budd-Chiari
Severity of coagulopathy +++ ++
Severity of HE +++ ++
Severity of jaundice + ++
Survival without
transplant Best

8-28 DAYS

10 MAVE TO 12 WEEKS
29 DAYS TO 12 WEEKS
I

* Drugs e.g. antibiotics,
immunotherapy etc

* “Seronegative” hepatitis
* Infiltrative

~N

)

+
+
+++

Worst

Cur Opin Anesth 2025;38:503 Anaesthesia 2023;78:884

Crit Care 2022;26:289




Terapeuticky pristup ASJ

Specificka terapie: cilena podle priciny ASJ

Podptrna terapie

Pristrojova podpora

Urgentni transplantace jater

pacienti s ASJ s vysSim nez 1. stupném encefalopatie - JIP

progrese onemocnéni = kontakt transplantacniho centra IKEM Praha / CKTCH Brno
encefalopatie + INR > 1.5, markery Spatné prognodzy: koagulopatie, hypoglykémie, MAC

World J Gastroenterol. 2016 Sep 7,22(33).7595-603. doi: 10.3748/wjg.v22.i33.7555.

Clinical management of acute liver failure: Results of an international multi-center survey.

The complex therapy should be performed in selected highly specialized centers.

World J Gastroenterol 2016;22:7595, J Hepatol 2017;66:1047, Aliment Pharmacol Ther 2017;45:883



Kratom Muze kratom zpulisobit akutni selhani jater?

tropicky strom (Mitragyna speciosa): destné pralesy, tropy, subtropy, Thajsko
prasek ze susSenych listli kratomu = psychoaktivni alkaloidy (mitragynin: 66 % obsahu alkaloid(, 7-hydroxymitragynin)
vazba na opioidni receptory - smiSeni agonisté-antagonisté opioidnich receptoru

parcialni agonisté na u opioidnich receptorech
ucinky zavislé na davce — nizsi davky maji stimulacni a euforicky efekt kompetitivni antagonisté na & receptorech
vy$si davky opioidni plsobeni zanedbatelné ucinky na k opioidnich receptorech

Drugs 2020,80:263, World J Clin Cases. 2021,9:5490
-> tlumi stres, zmirnuje nespavost, analgetikum, anxiolytikum, tlumi drazdivy kasel
Jdglykémie, & TK, harmonizace traveni, imunostimulacni, antioxidacni ucinky

plisobeni kratomu: davka, vlastnosti rostliny, obsah ucinnych latek, individualni tolerance, genom

:
AV
kazuistiky, databaze U¥adu pro kontrolu potravin a Ié¢iv (USA FDA) Liveriox

toxicita kratomu: hepatotoxicita, kombinace s alkoholem a jinymi drogami

zavazné poskozeni jater vzacné, vysoka davka, kombinace s alkoholem, enzymaticky defekt




Case no Drescription DHagnostics

15346316 A M-year-old make used kratom 15 capsubes on back-io-back Mo diagnostics listed
days. | week apart (total of 4 days). The patient had an
urknown pre-existing liver disease. He went to & hospital for
routine liver biopsy, diagnosed with unknown staphy lococ-
cus infection, determined he would need & liver transplant
FAERS report by the patint’s mother, who sxid bis liver
failume was thought o be from kratom
14367521 A T5-year-old mak used kratom twio times on different days,  Imitial bilinabin total 4.2, ALP 141, ALT 684, AST 449
and presented with hepatotoxicity 8 days afer the imtial use.
Mo past madical kistory
14130410 A Ie-year-old mak used kratom kea for 2 weeks, and had Imitizl bilirabin total 5.8, ALP 297, ALT 466, AST 214
jaundice and lethargy. Mo past medical history. Treated with
N-acetyloy seine
14345738 A 35year-old mak used kratom for 3 weeks, and had ALT 4al, AST 189
jaundice, dark wrine, and pruritis. Mo other drugs or berbs,
“drinks socially . Mo past medical history. The patient was
admitied and treated by discontinming kratom
15680525 A 35-year-old make ussd kratom two to three times over ‘Elevated 1FTs" with no further lshoratory resaits. Radio-
| month. The patient had severz shdominal pain. He was eraphic indings of cholecy stitis
treratedd with N-acetylcysteine and transaminases normalized;
surgery for pokential cholecy stitis was deferned
15346315 A 35year-old mak developed yellow sk
from 2 years gf sien:

15561348

roanter cold and fu products. FAER S report by
the patient’s sibling

14347370 A 48-year-old malke used kratom for 2 “few weeks’, and Imitizl balinabin total 1228, ALT 2426, AST 2604
presenied with 1 week of jaundice, lethargy, and confusion. Last laboratory tests were bilirubin iotal 24.6, ALT 1162, AST
He had a history of presumed alcobalic carrhosis withow B2, IMR 54
decompensated events. Per family, no heavy ethanol intake
for 1.5 years, Prior laboratory tests showed normal bilirubin,
ALT, and A ST. Madications were citalopram, lisinopril,
metoprodol. Liver failune progressed to death

15373440 A S&-year-old female used an unknown amount of kratom Initizl ALP 114, ALT 2747, AST 362, CT showed normal Liver
powder. Two days later, the patient presented for unstaied sima/morphology. A mmonia reached 110 pmolL

reasons. She nsad kratom once several months prior with-
ot efiect. She had a history of hepatitis C, tobacco use,
myocantial infanct, dilzed candiomyopathy, hyperiension,
dyslipidemia, and methadone dependence. Medications were
aTipipranode, escitalopram, mirtazapine, lorame pam, meths-
dome, aspirin, aiorvastatin, losarian, and metoprolol
15744502 A madz of unknown age usad kratom tea for an unknown INR 12, Unremarkable mixing stadies and nbrinogen, and fac-
peried. He presanted for hematuria and bleading with tor X, 1L and V' levels. Mo other diagnostics
shaving. The patient was not receiving anticoagualants, ges
regular testosterone imections, and the only new medication
was melmicam for 1 month

ALP slkakine phosphatase, ALT alanine aminotransferass, AST aspartate aminotransferase, CT computed tomography, FAERS US FDA Adverse
Event Reporting Sysem, LFTs liver funcion ests, INK inernstional normalized ratio
Umits are bilirubin, mgfdl.; aminoransierases and alkatine phosphatase, unitsier

Muze kratom zpuUsobit akutni selhani jater?

drug-induced liver injury (DILI) + herb-induced liver injury (HILI)

mitochondrialni dysfunkce

oxidacni stres

zmeénéna homeostaza zluCovych kyselin

primé poskozeni kanalkovych membran nebo cho

+ zimnice, svétla stolice

laboratorni parametry

heterogenni nebo smisené poskozeni jater

jaterni biopsie

prevazné cholestatické poskozeni, cholestaza s nekrdzou
fokalni steatdza, zanét

management?

* vysazeni kratomu

« NAC(7)

Drugs 2020; 80:263 * kyselina ursodeoxycholova (3)

Clin Toxicol 2019;57:847 * kortikoidy (2)
* LT (1) kratom? salmonela?

Am J Gastroenterol 2019;114:51344




ASJ: urgentni transplantace jater

velky chirurgicky vykon, SIRS, MOF, akutni PH, HD nestabilita, koagulopatie, riziko edému mozku

zemrely darce/Zijici darce
ABO inkompatibilni LT
auxiliarni LT

dostupnost stépu
specificka perioperacni péce

vysoka kratkodoba morbidita, mortalita

Clichy | KCC
veék + +
etiologie - +
encefalopatie | + +
bilirubin - +
koagulopatie |+ +

ALF due to paracetamol
e Arterial pH <7.3 after resuscitation and >24 h since ingestion
e Lactate >3 mmol/L or
e The 3 following criteria:
0 Hepatic encephalopathy >grade 3
0 Serum creatinine =300 pmol/L
0 INR >6.5
ALF not due to paracetamol
e INR >6.5 ar
e 3 ouf of 5 following criteria:
0 Aeticlogy: indeterminate aetiology hepatitis, drug-induced hepatitis
Age <10 years or >40 years
Interval jaundice-encephalopathy >7 days
Bilirubin >300 pmeol/L
INR >3.5

o o0 o

Am J Gastroenterol 2023;118:1128
J Hepatol, 2024;81:1040
J Hepatol 2018; 68:798



TU 1: Plasmapheresis

s

Plasma
® Bloodcell

TU 2: Plasma fractionation

o8o Very high permeatily i
Large molecules
(proteins...)

. TU 3: Hemofiltration

Small/medium
substances

ASJ: pristrojova podpora

Medium permeability

TU 5: Albumin dialysis

TU 6: Aided transfer

. y °§ Medium permeability oy Albumin-coated
membrane membrane membrane
. o °

o ” Dt o' P

.:‘n):{ :3:2::,:::, Protein-bound | | Protein-bound

substances substances
o7 .0 . 0.0
° Qo
0d (€34
L [ © Albumin °é> © Albamin

Activated

TU 7: Adsorption

Insoluble 3

‘ substances e

substances

| (or neutral resin) Exchangers

TU 8: Biotransformation
lzlntl synthesis

Primary colls
(human or porcine)

Cell lines
(HepG2, C3A)

+ substrate/matrix

Bioreactor

O
12

oxygenation

L=
TU 9: Oxygen supply

Membrane
oxygenator
Plasma or blood

High-flux
membrane
50 kDa

Anion

exchange

column

High-flux membrane
SPAD: 30 kDa cutoff
SEPET: 100 kDa cutoff

2-5% albumin in dialysate
(in SEPET fresh frozen

plasma in dialysate)

Albumin-permeable

Discarded plasma
Anion
axchange
colmn Replacement plasma

Plasma

odstranéni toxinti a zanétlivych mediatorl + podpora syntetické a metabolické funkce jater do LT nebo reparace jater

J Clin Transl Hepatol 2023;11:517-520 Contribut Nephrol 2023;200:201, J Med Virol 2023;95(3):e28650, J Clin Apher. 2019;34:392

markery aktualniho stavu a progndzy
e kritéria k zarazeni na WL k LT
* hladiny Iék

Contrib Nephrol 2023;200:210



Pristup k pacienttim s ASJ?

identifikace pacienta s ASJ, etiologie ASJ

prtibéh ASJ je velmi nepredvidatelny

i mirna encefalopatie v souvislosti s ASJ mizZe u nékterych etiologii naznacovat kriticky stav

pribézné hodnoceni klinického stavu pacienta a laboratornich parametru

pribézné hodnoceni indikace k LT

(<] v v v d ré ege |
prubézne hodnoceni transplantability Kratom je od listopadu 2025 zafazen mezi tzv. psychomodulaéni

latky Cili kategorii produktl s psychoaktivnim tGc¢inkem
uvadénych na trh k lidské konzumaci v noveé vytvoreném
zakonném/regulacnim ramci, ktery zacCal na zacatku roku 2026
fungovat vedle existujicich regulacnich ramct pro potraviny
nebo léky. Tim dochazi k preklopeni prodeje kratomu z Sedé zony
neregulace (tj. ,sbératelsky predmét“ dostupny vSude a bez
omezeni véetné prodejnich automatdl) do rezimu prisné regulace
jeho nabidky (tj. vyroba a prodej jen ,licencovanymi“ subjekty

ve specializovanych prodejnach za prisnych, presné
definovanych podminek).




