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Kardiohepatalni syndrom - typy W \
e 1. typu (CHS typ 1) \

e Akutni kardiogenni poskozeni jater (hypoperfuze)
e 2.typu (CHS typ 2)
* Chronické kardiogenni poskozeni jater (kongestivni hepatopatie)
e 3. typu (CHS typ 3)
e Akutni jaterni selhani vyvolavajici kardiomyopatii
e 4. typu (CHS typ 4)
* Chronicka jaterni insuficience (cirhoza) vyvolavajici kardiomyopatii
* 5.typu (CHS typ 5)

* Kardialni i jaterni dysfunkce pri systémovych chorobach
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Kardiohepatalni syndrom

e 1. typu (CHS typ 1)
e 2. typu (CHS typ 2)
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Kardiohepatalni syndrom 1. a 2. typu
 Symptomy srdecniho selhani (HF)

* Nékdy napodobuji symptomy GIT Ci jaternich onemocnéni

* Nechutenstvi, Casna sytost, plnost bricha, bolesti v pravém
epigastriu, nauzea
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Kardiohepatalni syndrom 1. a 2. typu

e Akutni srdecni selhani (AHF)

X Rozdilny vliv na
jatra
* Chronické srdecni selhani (CHF)
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Kardiohepatalni syndrom 1. a 2. typu

* Pri progresi HF — ztrata schopnosti splnovat
metabolické potreby tkani a organu

e Vliv na jatra
* Primarné
1. Hypoperfuze jaterniho parenchymu (ischemizace)
2. Kongesce jaterniho parenchymu

* Sekundarné
* Postizeni vedenou terapii (hepatotoxicita ekt apod.)
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Charakteristika cévniho zasobeni jater

* Dvoji zasobeni jater
‘ krvi (navzajem
HepaticArtary nahraditelné)

90 mmHg

* Celkovy prutok jatry
* 800-1200ml/min (25%
—_— N\ b MVS pro splanchnik

RN - e JYaprimo jatrim pres a.
hepatica)

vessels

Pre-portal organs ® Porta'lnl’ tlak - 7_
10mmHg (jen lehce vyssi

AIIED PRERT ik jak TK v sinusoiddach)
\@) < FAKULTNI
*  Xanthopoulos A, Starling RC, Kitai T, Triposkiadis F. Heart Failure and Liver Disease: Cardiohepatic Interactions. TRAVSKA N E M OC N |CE
JACC Heart Fail. 2019 Feb;7(2):87-97. doi: 10.1016/j.jchf.2018.10.007. Epub 2018 Dec 12. PMID: 30553904. OSTRAVSK/A OSTRAVA
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Patofyziologie

* Levostranné CHF (hypoperfuze jater)

* Pravostranné CHF (kongesce jater)

e Jatra vcelku odolna k ischemii (samotny nizsi MSV Casto nevede k
poskozeni jater)

* - nutna pritomnost obou mechanismu

(@)

Levostranné CHF
- ischemizace

Pravostranné
CHF
- kongesce

Hepatic = ~ )\ “Microcirculation ST 1EUTG LTS

N  Inferior Caval Vein |

~2mmHg =3 mmHg =9mmHg =I10mmHg =30 mmHg
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Poskozeni jater pfi AHF vs. CHF - mechanismy

l

—

Decreasein
blood outflow

-

L/
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Acute decreasein

S—

blood inflow |

Liver

, Zavazna jaterni hypoxie ...
congestlon

Akutni v terénu kongesce

kardiogenni * zvysena extrakce kysliku z
2R R oblenéného krevniho
prutoku (neni rezerva pfri
nasledné hypoperfuzi)

Acute, severe
liver hypoxia
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Poskozeni jater pfi AHF vs. CHF - mechanismy

hronic decrease

B
C
in blood outflow

1

Chromc decrease

—

e——

in blood inflow |

Chronic liver

™ congestion Chronicka jaterni kongesce s

Kongestivni
—- hepatopatie

chronickou hypoperfuzi jater

e pokrocila chronicka srdecni
nedostatecnost s
pravostrannymi projevy

Chronic liver
hypoxia
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Elevace
ALP, GGT

L " o

1. Hepatokongesce

* Nepritomnost chlopni v jaternich zilach — prenos tlaku z VCI —
centrolobularni kongesce — prenos tlaku na zlucovody

(cholestaza)
. - . . o . \@) < FAKULTN]
* Maria Nikolaou, John Parissis, et al Liver function abnormalities, clinical profile, and outcome in acute decompensated heart NEMOCNICE
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Patofyziolog

%

Elevace

2. Ischemickeé postizeni (ischemic reperfusion injury) v terénu
kongesce

e Hlavni poskozeni v zoné 3 (krev s nejmensim obsahem 02) —
centrilobularni nekréza — postupné depozice vaziva - az rozvoj

cirhoz ' (’
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* Maria Nikolaou, John Parissis, et al Liver function abnormalities, clinical profile, and outcome in acute decompensated heart NEMOCNICE
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Vliv CHS 1. a 2. typu na jaterni parametry

Srdecni Cholestatické Aminotransferazy
onemochéni enzymy
CHF Elevace Norma Ci mirna elevace Mirna elevace
Zavazna Tri reg. Elevace Norma Mirna elevace

Constriktivni peri
Zavazna PH Elevace Norma Mirna elevace

AHF Norma Ci mirna elevace / Elevace yrazna elevace

Kardiogenni Sok Norma Ci mirna elevace \ Elevace Vyrazna elevace

Correale M, Tarantino N, Petrucci R, Tricarico L, Laonigro |, Di Biase M, Brunetti ND. Liver disease and heart failure: Back @ : FAKU LTN I
NEMOCNICE

and forth. Eur J Intern Med. 2018 Feb;48:25-34. doi: 10.1016/j.ejim.2017.10.016. PMID: 29100896.
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Diagndza CHS 1. typu

1. Dg. kardialniho selhani (ale i respiracni Ci cirkulacni)

Hemodynamicka Hypoxicka/ischemicka Casto spojeni s

alterace hepatitida, Sokové jatra kardiogennim Sokem

e + preexistujici stav (portalni hypertenze, s chronickou
kongesci) =2 staci jen mirnd zména cirkula¢nich parametr(!
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Zannad F, Mebazaa A, Juilliere Y, et al. Clinical profile, contemporary mana%ement and one-year mortality in patients with severe acute heart failure s%ndromes: the EFICA study. Eur J Heart Fail. 2006;8(7):697-705 FA KU LT N I
Nikolaou M, Parissis J, Yilmaz MB, et al. Liver function abnormalities, clinical profile, and outcome in acute decompensated heart failure. Eur Heart J. 2013;34(10):742-9 N E M O C N | C E
Ambrosy AP, Vaduganathan M, Huffman MD, et al. Clinical course and predictive value of liver function tests in patients hospitalized for worsening heart failure with reduced ejection fraction: an analysis of the EVEREST trial. Eur J Heart Fail. 2012;14(3):302-1
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Diagndza CHS 1. typu

2. Elevace aminotransferaz (vétsinou >20x ULN ale nékdy i
méneé)
* 1-3dny po hemodynamické alteraci, + elevace LDH (marker
ischemického postizeni — ALT/LDH ratio < 1,5)

NI e

3. Vylouceni ostatnich pricin jaterniho selhani

Projevy — slabost, apatie, nékdy zmatenost, tremor, jaterni koma,
ikterus, obcas i krvacivé komplikace

\@/ -

I. Clinical profile, contemporary mana%ement and one-year mortality in patients with severe acute heart failure syndromes: the EFICA study. Eur J Heart Fail. 2006;8(7):697-705 FAKU LT N I

i ion abnormalities, clinical profile, and outcome in acute decompensated heart failure. Eur Heart J. 2013;34(10):742-9 N E M N | E
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Diagndza CHS 1. typu

v d

4. Zobrazovaci vysetréni

* USG — podporuje dg

* Dilatace suprahepatickych Zil, VCI a jaternich zil v dusledku
kongesce

G50/0.96kHz/F1/FAS . PW G50/3.38kHz/F1/2.0mm:-32°/@8.24

JATERNI ZILY

[1]vi 20.50cm/s
Time 0 ms

D1 8.0 mm
D2 7.3 mm
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1. Zannad F, Mebazaa A, Juilliere Y, et al. Clinical profile, contemporary management and one-year mortality in patients with severe acute heart failure syndromes: the EFICA study. Eur J Heart Fail. 2006;8(7):697-705
2. Nikolaou M, Parissis J, Yilmaz MB, et al. Liver function abnormalities, clinical profile, and outcome in acute decompensated heart failure. Eur Heart J. 2013;34(10):742-9 OSTRAVSKA
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Prevalence CHS 1. typu

 jaterni dysfunkce u akutniho srdecniho selhani — cca 20-
30%

Studie EFICA ADHF — jaterni dysfunkce 81% u kardiogenniho soku
vs 51% bez Sokovych symptomu!

SURVIVE - abnormalni JT u 46%?2

EVEREST3 ADHF elevace AST 21 %, ALT 21 %, ALP 23 %, GGT 62 %,
bilirubin 26 %, redukce albuminu 17 %

\@/ -

I. Clinical profile, contemporary mana%ement and one-year mortality in patients with severe acute heart failure syndromes: the EFICA study. Eur J Heart Fail. 2006;8(7):697-705 FAKU LT N I

i i bnormalities, clinical profile, and outcome in acute decompensated heart failure. Eur Heart J. 2013;34(10):742-9 N E M N | E
I. Clinical rse and predictive value of liver function tests in patients hospitalized for worsening heart failure with reduced ejection fraction: an analysis of the EVEREST trial. Eur J Heart Fail. 2012;14(3):302-1
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Diagndza CHS 2. typu

1. Zn. chronického srdecniho selhani (predevsim
pravostranné)

Otoky DKK ¢i ascites (ale
nemusi byt pritomné)

Zvysena napln
krcnich zil

hepatomegalie

* Hlavneé konstriktivni perikarditida Ci restriktivhi KMP,
vyznamne Tri reg

e Cetnéjsi u pacientll s vysokym CVP + nizkym Cl
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Diagndza CHS 2. typu

2. Spise cholestaticky obraz hepatopatie, muze byt i
hypoalbuminemie (25%)

Projevy — ObcCasné bolesti pr. podzebrim, nauzea, casna
sytost, anorexie, ascites
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Diagndza CHS 2. typu

3. Zobrazovaci modality

* USG — dilatace VCI a jaternich zil, ztrata
trifazického obrazu dopleru jaternich zil

* CT - retrogradni opacifikace jaternich zil
Ci periferni heterogenni obraz syceni
jater (stagnaci toku kl)

* Katetrizace - zvyseny TK v pravostr.
oddilech preneseny do hepatickych zil i
do portalniho systému + normalni HVPG

Radiopaedia.org
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Diagndza CHS 2. typu

e Uziti UZ doppleru k hodnoceni venozni kongesce pfri
algoritmu POCUS

- A Y/,
Increasing RAP | /‘
e

y

X
X X
~/\>5//\/\/\r\/\(/\
PE————-- x _—
N

Portal vein isatiity < 30% Pulsatility 30%-50% Pulsatility > 50%

Flow reversal
Arterial
D

R G/
—
Intra-renal Venous
| ' | 55 Po" issing pi @ ( FAKULTNI
Galindo b, Gasca €, Argaiz ER, Koratala A. Point of care venous Doppler ultrasaund; Exploring the missing piece of NEMOCNICE
bedside hemodynamic assessment. World J Crit Care Med. 2021 Nov 9;10(6):310-322, OSTRAVSKA
https://pubmed.ncbi.nim.nih.gov/34888157/ ORIV ER2ITA OSTRAVA



Prevalence a vyvoj CHS 2. typu
* V 15-65% u pokrocilého CHF

* Muze byt chronicka fibrotizace (pri dlouhodobém
trvani — dilatace sinusoid a centrilobularni a
periportalni fibroza)
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Progndza a terapie u CHS 1. a 2. typu

* Elevace JT Casto jako prediktory horsi progndzy a
celkové mortality jak u AHF tak i CHF

Terapie

* Jak u AHF tak i CHF — terapie predevsim srdecniho
selhani (02, farmakologie s diuretiky, LVAD, inotropika
ev. Tx srdce)

1. E MM S b CM acher S, et al. aGlutamyltr f ather than total bilirubin d h c heart failur JC dF|2011177 57784 L J < i
2. V n K, H II ege HL IgBmkmAP V Idh isen. DJ V rs AA. Ab rma II ? on in recl’arl.n o he m dy m c pro fI n heart failur ( ) s. ) @ FAKU I-TNl

C dF I201016(1)84 90 NEMOCN|CE
OSTRAVSKA O ST RAVA

lEK.ﬂr\ KKKKKKKKKKK



Kardiohepatalni syndrom

* 3. typu (CHS typ 3)
* 4, typu (CHS typ 4)
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CHS 3. typu

1. Dg. akutniho jaterniho selhani (ALF)/akutniho nasedajici na
chronické (ACLF)

* Vedouci k akutni kardialni dysfunkci (HF, arytmie, ischemie)

Snizeni systémoveé
vaskularni rezistence a
vyssi MVS

Alterace hemodynamiky
(hyperkineticka cirkulace)

ALF/ACLF

e + Casta adrenalni insuficience + SIRS

* Progndza — ACLF + AHF - kratkodoba mortalita 50-90%!
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I. Clinical profile, contemporary mana%ement and one-year mortality in patients with severe acute heart failure s%ndromes: the EFICA study. Eur J Heart Fail. 2006;8(7):697-705 F KU LT N I
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CHS 4. typu

1. Dg. chronického jaterniho selhani (hl. cirhozy)
* Vedouci k cirhotické kardiomyopatii

Hyperkineticka cirkulace Diastolicka dysfunkce,
(splanchnicka vasodilatace — elektrofyziologické abnormality,

snizeni systémové vaskularni horsi systolicka kardialni odezva
rezistence) na fyzikalni zatéz
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Zannad F, Mebazaa A, Juilliere Y, et al. Clinical profile, contemporary mana%ement and one-year mortality in patients with severe acute heart failure s%ndromes: the EFICA study. Eur J Heart Fail. 2006;8(7):697-705 FA KU LT N I
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Kardiohepatalni syndrom

41

* 5. typu (CHS typ 5)
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CHS 5. typu

e Akutni ¢i chronické systémové onemocneéni
* Vedouci ke kardialni + jaterni dysfunkci

* Chronické — amyloidoza, M. Wilson, hemochromatoza, SLE,
sarkoidoza, abusus alkoholu

* Akutni - sepse

- -
1. nad F, Mebaz A J illiere Y, t al. Clinical prof fI ontempor: ymana%ementand e-yea rmort Ity patients W|th e heart failure synd the EFICA study. Eur J Heart Fail. 2006;8(7):697-705 6 F‘ \KU I—I N |
2. Nk I u'M, Par Ima MB al. Liver func b ormalt linical profile, and outcome in e dec omp dh tf I e. Eur H tJ 2013 34(10) 742 9 v N E M N | E
3. Ambro: yAP Va d g nathan M, Hu ffma MD et I CI cal ¢ e and predictive value of liver fun t t sts in patiel t h spitaliz df rworsenm rt failur reduced ejection fractio i i

nalysis of the EVEREST trial. Eur J Heart Fail. 2012;14(3):302-1
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Kongestivni hepatopatie, akutni

Jatré - Srdce kardiogenni poskozeni jater

Systémové
onemocnéni
(alkohol, drogy,
zanétlive ci
autoimunitni
onemocneéni,
infekce)

JATERNI DYSFUNKCE

Cirhoticka kardiomyopatie,

KARDIALNI DYSFUNKCE

NAFLD, st.p. Tx jater

Alterovana LXR (liver X recept.)
signalni draha

| Aterosklerdza, HTN, IR, DM,
gg)lné dle Xanthopoulos A et al, ] Am Coll Cardiol HF, 2019;7(2):87- nefrOpatie
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