Potrebujeme dalsi biomarkery?
GDF-15 a akutni kardiologie
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74 Akutni stavy v kardiologii/na koronarni
jednotce

« Akutni koronarni syndrom

* Akutni srdecni selhani

* Plicni embolie

* Arytmie Pozd&jsi mortalita:

e Perikarditida od dimise z hospitalizace
» Takotsubo KMP
- Sokové stavy




Duvody/mechanismy pozdéjSi mortality

« SrdecCni selhani

* Arytmie

* Nesouvisejici priciny

« Krvaceni

« Systémova zanétliva odpoved’



NejCasteji pouzivané biomarkery

* NT-proBNP: srdecni selhani a jeho kompenzace

Ns-CRP: aktivita subklinického zanetu
ns-troponin: troponin leak jako marker postizeni myokardu

_ipidogram: kauzalni ve vztahu k aterogenezi



GDF-15 (growth differentiation factor)

Dalsi nazvy:

 Macrophage inhibitory cytokine (MIC)-1, non-steroidal anti-
Inflammatory drug-inducible gene (NAG)-1, placental
transforming growth factor-beta (pTGFB), prostate-derived
factor (PDF), and placental bone morphogenetic protein (PLAB)

Wischhusen J. Front. Immunol.
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- GDF-15
» Cytokin ze skupiny TGF( superfamily
« Bazalni produkce v fadé tkani a organu, parakrinni pusobeni

» Akutni zvySeni produkce pfi zanétu, ischemii, nadorech a
dalsich stavech v plicich, srdci, ledvinach a jatrech

* Nespecificky marker

Vék (roky) N Primér SD Median 95. percentil
(pg/mi) (pg/mi) (pg/ml) (pg/mi)
20 at <30 127 514 273 429 &n
30 az <40 120 564 223 500 852
40 ai <50 125 GED 266 614 1229
50 a% <60 119 807 285 757 1 466
60 ak <70 122 937 306 BE6 1 476
270 126 1187 547 1 060 2189

Tab. 1: Hodnoty GDF-15 u zdravych dobrovolniku podle véku (prevzato ze souhrnnych informaci
k laboratornimu stanoveni Elecsys GDF- i’f d,l



GDF15 v patogenezi aterosklerotickeho platu

IL-1B, TNF-q, IL-2

\v Macrophage

VSMC  oxLDL

GDF-15
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, IL6IL8,
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F— inhibition

B  expressed GDF-15 Created in BioRender.com bio

Liuize A. Int J Mol Sci 2024
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GDF15 v srdci a tepnach

 Soucast lokalni stressové reakce: ischemie, radiace

* Béhem akutni ischemie je GDF15 produkovan ve vSech
bunkach: kardiomyocytech, adipocytech, makrofazich,
endotelialnich bunkach i v bunkach hladkeé svaloviny tepen.
Podobne je produkovan v pricne pruhovanych svalech pri
treninku a zotavovani

« Zvysené hladiny — endotelialni dysfunkce, mikrovaskularni
dysfunkce

*) Wollert KC Clin Chem 2017
**) Mazagova M, Am J Physiol 2013



Akutni koronarni syndrom

Prediktory spatné prognadzy:

* Pozdni lécba, rozsah postizeni koronarnich tepen
* Ireverzibilni systolicka dysfunkce

e Sekundarni mitralni regurgitace

* Rozvoj srdecniho selhani

* ek

* Diabetes mellitus

* Nemodifikovatelné rizikové faktory
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Sia CH, Front Cardiovasc Med
2002




Trend mortality na infarkt myokardu osob
veku <65 let v USA v letech 1999 az 2019
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Sourbha S. Dani. Journal of the American Heart Association. Trends
in Premature Mortality From Acute Myocardial Infarction in the United

States, 1999 to 2019, Volume: 11, Issue: 1, DOL: Copyright © 2022 The Authors. Published on behalf of the
(10.1161/JAHA.121.021682) American Heart Association, Inc., by Wiley Blackwell



Arteriosclerosis, Thrombosis, and Vascular Biology d
Volume 31, Issue 1, January 2011; Pages 203-210 American
hitp=:/idoi.org/10. T181/ATVEAHA 110213512 Haart

Assaciotion.

CLINICAL AND POPULATION STUDIES

Growth Differentiation Factor-15 and Risk of Recurrent
Events in Patients Stabilized After Acute Coronary
Syndrome

Observations From PROVE IT-TIMI 22

Marc P. Bonaca, David A. Morrow, Eugene Braunwald Christopher P. Cannon, Songtao Jiang,
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Circulation

Volume 115, Issue 8, 27 February 2007, Pages 962-971
https:/idoi.org/10. 1161/CIRCULATIONAHA, 106650346

CORONARY HEART DISEASE

Prognostic Value of Grov
Patients With Non-ST-El¢

Syndrome

Kai C. Wollert, MD, Tibor Kempf, MD,
James, MD, Nina Johnston, MD, Berti
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GDF15 a riziko krvaceni u ACS

» Akutni koronarni syndrom: dualni protidestiCkova leCba
(clopidogrel vs. ticagrelor)

« Zvysené hladiny GDF15 jsou spojeny se zvysenym rizikem
krvaceni
@ European Heart Journal (2016) 37, 1325-1333 CLINICAL RESEARCH

PEAN doiz10.10%3/eurheartj/ab491 Acute corondry syndrumes
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Growth differentiation factor-15 level predicts
major bleeding and cardiovascular events in
patients with acute coronary syndromes: results

from the PLATO study

Emil Hagstrom'?*, Stefan K. James'?2, Maria Bertilsson?, Richard C. Becker?,
Anders Himmelmann?, Steen Husted5, Hugo A. Katus®, Philippe Gabriel Steg”.8.%10,
Robert F. Storey'!l, Agneta Siegbahn?1% and Lars Wallentin'.Z, for the PLATO

Investigators
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Kardiogenni sok

« Systémova hypoperfuze tkani v dusledku nedostatecného
srdecniho vydeje (hypotenze) bez zjevné dehydratace

* Priciny: akutni koronarni syndrom, myokarditida, akutni
chlopenni regurgitace...

* Vysoka mortalita




Kardiogenni sok — prediktory Spatné
prognozy

e Sepse

* Malnutrice

» Potreba vysokych davek inotropik
 Postizeni plic

« Selhani ledvin

* Nerevaskularizovatelné koronarni postizeni



GDF15 u kardiogenniho soku

1,07
0.8 GDF-15 € median
OR (95% Cl)
T 06
- =&=0h In GDF-15 - 1.9(1.2-3.1)
:z) —8—12h In GDF-15 —i— 3.4(1.8-6.4)
D g4
GDF-1! —=—24hIn GDF-15 —— 3.9(2.1-7.5)
—=—36h In GDF-15 % 42(2.2-7.9)
0,2
—=-48h In GDF-15 —— 2.8(1.5-4.9)
Log Rank p < 0.001 -®-12h GDF-15>7000ngl. |  ===-- M- mmm e 5.0(1.9-13.8)
0,04
: . . : -®-24h GDF-15 > 7000 ng/L e 6.3(2.2-17.7)
0 20 40 60
: ~#-36h GDF-15 > 7000 ng/L e 10.9(3.6- 33.6)
Time (days)

-15,00 -10,00 5,00 0,00 .00 10,00 15,00 20,00



Akutni srdecni selhani

* Pokles hladin GDF-15 behem hospitalizace s postupnou
kompenzaci

* VVyraznejsi pokles = nizsi riziko potreby rehospitalizace

* VVlysoké GDF-15 pri prijeti = vySsSi riziko umrti behem 30 az 90
dnu

* Hladiny nejsou zavislé na BNP/NTproBNP

Kosum P, BMC Cardiovascular Disorders 2024
Binder MS, JAHA 2023



Takotsubo kardiomyopatie

* Reverzibilni poruch kontraktility LK, obvykle apikalnée
« Stressova etiologie, feochromocytom, drogy (kokain, amfetaminy)...
 Lokalni zanet




Growth differentiation factor 15 res
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l Plicni embolie:
stratifikace prezivani
podle biomarkeru
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Fibrilace sini




- Co ztoho vyplyva?
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7/\ Hladiny GDF15 souviseji s osudem
nemocnych s velmi ruznymi chorobami

PROC? Co maji tato onemocnéni spoleéné?
* Tendence ke krvaceni
 DalSi mechanismy???

- Jde o ,sedimentaci erytrocytu” 21.stoleti? Nebyla v3ak
prokazana souvislost s jinymi markery

* Miizeme néco udélat pro kardiologické nemocné s vysokymi
hladinami GDF-157
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Lécba s vyuzitim GDF15 nebo naopak ??7?

» Parenteralni podavani rekombinantniho GDF15 v IéCbe obezity:
zvySeni bazalniho metabolismu na urovni biomodelu?*)

* Protilatka proti GDF15: studie faze 1: redukce masy tumoru,
antikachekticky efekt**)

*)Wang D, Nature 2023
**) J Clin Oncol 2021
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