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Growth Differantiation Factor-15
(GDF-15)

Cytokinin (protein) s pleiotropnim ucinkem,
produkovany v nizkych koncentracich v radé organu
(jatra, srdce, ledviny, plice), tkani (tukova) a bunek
(makrofagy, endotel, fibroblasty a dalsi).
Fyziologicka funkce souvisi s regulaci stresové
odpovédi na poskozeni bunék (mechanicke, hypoxii,
oxidacnim stresem nebo prozanetlivymi cytokiny).
Finalni efekt — potlaceni exprese TNF alfa, IL-6.
Prevazné protektivni, anti-apopticky efekt, ale muze
potencovat | pro-apopticke faktory.
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Zvysena hladina GDF-15

KV onemocnéni
Ateroskleréza

Cévni mozkova prihoda
Plicni hypertenze
Diabetes mellitus 2. typu
Infekce

Jaterni cirhoza
Nadorova onemochneéni
Renalni selhani
Revmaticka onemocnéni
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GDF-15 a KV onemocneni

Kardiovaskularni onemocnéni Daldi onemocnéni
- ICHS, ICHDKK, CMP Diabetes mellitus
- akutni IM, Ao sten6za Renalni insuficience

- Srdecni selhani, FiSi, EFLK Anémie, krvaceni
Nadorova onemocnéni

Rizikové faktory
Vék
Muzské pohlavi

Koufeni
Fyzicka inaktivita
Endothelialni Pxprese je zvySena
dysfunkce - oxida¢nim stresem
Zvysena CV morb1d1ta a mortalita - Ischémii . :
Zvysena nadorova morbidita a 3 Prozancdivymuialtory
mortalita
Zvysené riziko krvaceni pf1
antittombotické/antikoagulacni 1écba
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GDF-15 a KV onemocneni
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Prediktivni hodnota GDF-15

Studie . Populace | Follow-up | Riziko spojené s elevaci GDF-15
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Health!
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and twin
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876 men
324 twins

Rancho
Bernardo?®

Dallas Heart! | 3219
Framingham® | 3428
ULSAMS . 940 men
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GDF-15: fyziologicka role v krvaceni

GDF-15 zabranuje aktivaci integrinu Q Vyssi hladiny GDF-15 jsou spojeny
a tim aktivaci agregace trombocytt s prodlouzenym ¢asem krvaceni

WT mice pre-treated with recombinant GDF-15
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1. Rizikova stratifikace pacientu se
srdecnim selhanim
2. Riziko krvaceni pacientu po AKS
s DAPT a jejich prognoza
3. Rizikova stratifikace pacientu s
FiSi
4. Riziko krvaceni pacientu s FiSi na
antikoagulacni lecbe
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Rizikova stratifikace pacientu se srdec¢nim selhanim

GDF-15 odrazi vsechny nepriznivé patofyziologické aspekty
srdeCniho selhani: zanét, oxidacni stres, periferni hypoperfluze,
ischémie, poskozeni organu, CHRI....

GDF-15 nezavisly prediktor
mortality/hospitalizace pro srdec¢ni
selhani po adjustaci klinické parametry i

e dalsi biomarkery (NTproBNP a hsTnT)
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Rizikova stratifikace pacientu se srde¢nim selhanim
(HFrEF, HFmrEF a HFpEF)

Jedno-roc¢ni mortalita/IM podle NYHA, EFLK, NT-proBNP
a hladiny GDF-15
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Vstupni hodnota GDF-15 a jeji zména po 8M u
pacienti s HFrEF (PARADIGM-HF) predikoval
vyskyt KV-umrti/hospitalizace pro ASS i po
adjustaci na NTproBNP, hs-TnT a klinické
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Figure 1 : Relationship between baseline GDF 15 (leff) and chanze im GDF-15 and outcomes (adjusted for baselme covaniases
(exchuding race), NT-proBNP, hs-TnT. and andomezed eatment. and for 1 month change (right), also adjusted for baseline GDF-
15 values.
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Rizikova stratifikace pacientu se
srdecnim selhanim

GDF-15:

1. Pridava prognostickou informaci navic k NT-
proBNP, EFLK, NYHA a klinickym parametrum.
2. Stratifikuje pacienty bez ohledu na EFLK

3. Vyhodnocuje rizikovost mortality (celkové i KV) i
hospitalizace pro srdecni selhani.
4. Neni vhodny k diagnostice srdecniho selhani,
vyuziti v klinickeé praxi se zatim hleda
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2. Riziko krvaceni pacientu s DAPT
(sub-analyza studie Plato)
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GDF-15>1800ng/l — zvySuje se riziko krvaceni, nezavisle
na veku, anémii, CHRI, anamnéza GIT krvaceni a pohlavi
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Riziko krvaceni pacientu s DAPT
(sub-analyza studie PEGASUS-TIMI 54)

Adj HR (95% CI)
For each
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Quartiles of GDF-15 at Baseline

Q1 Q2 Q3 Q4
<913 pg/mL >913- 21241 pg/mL >1241- 21775 pg/mL >1775 pg/mL
N=2156 N=2155 N=2157 N=2152

Korelace mezi vstupni GDF-15 a 3-letym riziko velkého
kKrvaceni. Potencialni pfinos v rizikové stratifikaci krvaceni
pri dlouhodobé lecba DAPT
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PRECIZE-DAPT score
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Rizikova stratifikace pacientu s AKS

04 - GDF-15 predikuje
25 750 - Mortalitu
' ' - Reinfarkt
- Srdecéni selhani, CMP

i Prediktivni hodnota

0.3

0.2

MI or stroke

nezavisla na dalSich

0.1

Probability of CV death, spontaneous

Event rate prediktorech vCetne
i 95% Cl NT-proBNP a hsTnT
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Pravdépodobnost KV mortalita/ reinfarktu/CMP
béhem 12M (16 tis pacientu ze studie Plato)
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Rizikova stratifikace pacientu s AKS

Death or MI (%)
o

1,200-1,800 >1,800
GDF-15 (pg/mL)

Zvysena hodnota GDF-15 identifikovala rizikove pacienty
s NSTEMI ze studie FRISC-2, ktera randomizovala
pacienty k casné invazivni a neinvazivni lécbé
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GDF-15 je nezavislym prediktorem
KV prihod u stabilni ICHS

14,5 tis pacientu studie STABILITY (daraplabid u stabilni ICHS)
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0
0
No. at risk Months
Q1 3640 3521 3437 3320 283
Q2 3633 3491 3391 3276 292
Q3 3646 3470 3305 3134 265
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2. Rizikova stratifikace pacientu s

AKS

Zvysena hodnota GDF-15 .

1. Identifikuje pacienty se zvysSenym rizikem
krvaceni pri DAPT navic k tradiCnim rizikovym
faktorum krvaceni. V budoucnu muze
individualizovat riziko krvaceni a muze pomoci
rozhodnout o délce DAPT u pacientu po AKS.

2. Je prediktorem kardiovaskularni mortality,
reinfarktu, srdeéniho selhani. Muze identifikovat
pacienty ve zvyseném riziku KV prihody, kteri
nejvice profituji z casné intervencni lechy.
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3. Léecba fibrilace sini — snizit riziko
ICMP, nezvysit riziko krvaceni

CHA,DS,-Vasc —
riziko CMP

Vék, zena, HF, HT, CMP/TIA, :
Cévni onemocnéni, DM Y ==

HAS-BLED,ORBIT —
Riziko

riziko krvaceni e
HT, CHRI, Hepar, CMP, krvaceni,
labilni INR, vék, NSAIDs, alkohol

Riziko
krvaceni
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Fibrilace sini — riziko krvaceni

Skoérovaci systemy HAS-BLED, ORBIT, ATRIA
nebo HEMORR2HAGES prokazaly relativne
nizkou diskriminacni schopnost (AUC 0,62-0,66)
Rada biomarkerut (troponin, cystatin C, GDF-15,
CRP, IL-6, D-dimery, hemoglobin a dalsi) ma
schopnost predikovat krvacivé komplikace
Rozsahlé randomizované studie prinesly
moznost systematického vyzkumu biomarkeru u
fibrilace sini

XXVI. vyroéni sjezd CKS GDF-15
Brno 9/2018



Fibrilace sini — riziko krvaceni

GDF-15
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Krvaceni

Vek

hsTroponin T

GDF-15

Hemoglobin

ABC — bleeding score
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Soucasna doporuceni
HASBLED |

Hypertenze +1 Full cohort No prior bleed Warfarin NOAC
CHRI (kreat>200) + 1 Derivation cohort (n=1,537) - - A
ABC-bleeding 0.68 [0.66, 0.70] 0.68 [0.65, 0.70] 0.68[0.65, 0.70] 0.681[0.65, 0.71]
Abnormalnl JT/blh +1 HAS-BLED 0.61[0.59, 0.63] 0.60 [0.58, 0.63] 0.611[0.58, 0.63] 0.61[0.57, 0.64]
CMP v anamnéze +1 ORBIT 0.65[0.62, 0.67] 0.65[0.62, 0.67] 0.65[0.62, 0.68] 0.64[0.61, 0.68]
Krvécem’ prdChOZf +1 External validation (n=8,468)
Labﬂni INR +1 ABC-bleeding 0.71[0.68, 0.73] 0.68 [0.66, 0.71] 0.65[0.61, 0.70] 0.741[0.71, 0.76]
HAS-BLED 0.62[0.59, 0.64] 0.57 [0.55, 0.60] 0.60 [0.56, 0.64] 0.62[0.59, 0.65]
V€k>65 +1 ORBIT 0.68[0.65, 0.70] 0.64[0.61, 0.67] 0.63[0.58, 0.67] 0.70[0.67, 0.73]
ASA/NSAIDs +1
Alkohol (8 drinku) +1

Vysoke riziko krvaceni: kontrola HT, lepsi kontrola INR
(NOAC), vylouceni ASANNSAIDs/alkoholu.
Redukovana davka NOAC? Uzavér ouska? Resekce ouska?
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Prognosticky vyznam GDF-15 u FiSI

CMP/systémova embolie umrti
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ABC (age, biomarkers, clinical history)

death risk score

NT-proBNP
hs-cTnT
GDF-15

Age

Heart failure

Haemoglobin

Current smoker

Prior MI

Prior peripheral arterial disease
Gender

Prior vascular disease
eGFR

Prior stroke/TIA

Type of AF

Alcohol

Hypertension

Prior bleeding

Diabetes
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- 14611 pacientu
- Validace 8548 pacientu

Hijazi, Eur Heart J 2018;39:477-485



ABC-death risk score
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ABC-death risk score

Predicted one-year risk of death

Derivation — — - <2% - 2-5% 5-10% - = >10%
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Patofyziologie asociace GDF-15 s
rizikem kardiovaskularnich prihod a

krvacenim

Riziko kardiovaskularnich prihod: ZvySena hodnota
GDF-15 je asociovana se zanetlivou reakci, oxidacnim
stresem, ischemii, endotelialni a myokardialni
dysfunkci, aterosklerézou, vyssim vekem, glykémii,
kourenim a komplexné odrazi zvyseneé KV riziko.
Riziko krvaceni: spojeno s vysSim vekem a krehkosti
(frailty) organismu/bunék. ZvySena hladina GDF15 se
muze podilet na inhibici agregace desticek.
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GDF-15 = individualizace rizikovosti
pacienta

- Predikce rizika krvaceni/ischemi u
DAPT=doba lecby DAPT

- Predikce rizika umrti/krvaceni u
pacientu s fisi = antikoagulacni
lecba/alternativy
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