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Skorovaci systemy

CHA,DS,-VASc Score for Atrial Fibrillation
Stroke Risk i~

Calculates stroke risk for patients with atrial fibrillation, possibly better than the

When to Use Pearls/Pitfalls ~ Why Use
Age <65 0 z7h +2
Sex m Male 0
CHF history No 0 “
Hypertension history “ Yes +1
Stroke / TIA / Thromboembolism history No O m
Vascular disease history “ Yes +1
Diabetes history “ Yes +1

- Stratifikuji riziko pacienta k urcitému

end-pointu (CMP, umrti, srdecni selhani,

AKI, perioperacni umrti....)

- Vyznamu nabyvaji, pokud rozhoduiji o

lécbé pacienta = vedou ke zlepseni pece

- Vytvoreni skorovaciho systéemu na

derivacni (observacni) kohorté

- Validace na validacni kohorte

- Validace v klinické praxi

- Mezi parametry patri vek, pohlavi,
anamnestickeé udaje, TK, TF, zakladni
laboratorni parametry

Obijektivizace klinickych zkusenosti/dat

pomoci statistickych metod



Intermacs score Seattle Heart Faillure Model

1. Vek 11. Statin
17— Domg, sch’oper.l aktivity v byté i mimo, 2 EF LK 12. ACEI/ARB
ale vyrazna limitace 3 Systolicky TK 13. BB
6 - Doma, sch & aktivity i mimo byt N '
_()Tvsafﬁnzp@g?nadzgu VY TIME BY 4. Vaha 14. MRA (eplerenon)
5 — Doma, neschopen zadné aktivity mimo 5. Pohlavi 15. CRT_/ICD
byt 6. NYHA 16. Natrium
st CUSCIDORNESS 7. Etiologie 17. Cholesterol
4"_1‘}’;": o vnemooniol 8. Furosemid (mg) 18. Hemoglobin
Ay nersocni; _?no e anentni 9. Hydrochlorothiazid (mg) 19. Lymfocyty
L g , 10. Alopurinol 20. Kyselina mocCova
2 —V nemocnici — ino dependentni,
zhorsuijici se — ,,sliding on inotropes*
1 — V nemocnici — kardigenni ok Pravdepodobnost 1 a 5-letého preziti
— »Crush and burn® ROC AUC 0,729 — diskriminaéni/rozliovaci

schopnost modelu

Stewart et al. Circ Heart Failure 2016:e003032 The Seattle Heart Failure Model, Levy et al. Circulation 2006:113:1424-1433



1. Rizikova stratifikace pacientu s
fibrilaci sini

2. Riziko krvaceni pacientu lé€enych
DAPT po AKS

A moznost vyuziti biomarkeru



Fibrilace sini

Prediction of stroke and bleeding risk

Recommendations

The CHA,DS,-VASc score is recommended for stroke risk prediction in
patients with AF.

Bleeding risk scores should be considered in AF patients on oral
anticoagulation to identify modifiable risk factors for major bleeding.

Biomarkers such as high-sensitivity troponin and natriuretic peptide
may be considered to further refine stroke and bleeding risk in AF
patients.

www.escardio.org/guidelines European Heart Journal - doi:10.1093/eurheartj/ehw210

Cil lecby —
snizit riziko
ICMP,
nezvysit riziko
krvaceni




CHA,DS, Vasc x HAS BLED

Hypertenze Hypertenze (nekontrolovana)
Srdecni selhani Onemocnéni ledvin (kreat>200 umol/l)
Vaskuldrni onemocnéni Onemocnéni jater - Pri vysokém riziku
CMP/TIA/trombembolie CMP v anamnéze krvaceni - ovlivnit
Diabetes mellitus Pfedchozi krvaceni/predispozice modifikovatelné
Pohlavi Nestabilni INR faktory — hypertenze,
Vék (65;65-74;>75) Vék>65 let labilni INR, alkohol,
NSA/ASA/clopidogrel NSA
Alkohol (8 drinkl/tyden)
ROC AUC 0,606 ROC AUC 0,72..0,65..0,62

ROC AUC diskriminacni schopnost > 0,8 — velmi dobra
0,7-0,8 — slusna
0,5-0,7 - slaba

S Llp et al. Chest 2010:137;263-272
CHA,DS,-VASc score Pisters et al. Chest 2010:138:1093-1100
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ABC (age, biomarkers, clinical history)
stroke risk score

ARISTOTLE (18201 pacientu; warfarin vs apixaban)
hs-Troponin + NT-proBNP

0 1 2 3 4 5 6 7 8 9 10
Points L 1 1 1 | 1 L 1 1 1 1
Prior stroke/TIA . Stroke/TIA
Prior stroke/TIA T :
NT-proBNP . NO
Troponin | .
Age e S
Age .
44 60 75 90
Congestive Heart Failure .
Prior Periferal Arterial Disease . Troponin T r T — T T 1
3 10 20 30 45 66
Gender .
Diabetes . NT-proBNP r . T T T T . T 1
Prior vascular disease L] 25 50 100 200 400 800 1500 3000 5900
Hypertension L
Current smoker | @ 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Prior MI .
T ¢ AF 1-year risk
eo - I 1 T I 1
P | | : : | | | | of stroke/SE 0.01 002 003 005 008
0 10 20 30 40 50 60 70 3 .
-year risk
I I I I 1 I 1
%2 - df of stroke/SE 0.01 002 003 005 0.1 0.2 03

Hijazy et al. Eur Heart J 2016;37:1582-1590

Parametry CHA,DS, Vasc



ABC stroke risk score

APIXABAN WARFARIN

00 05 10 15 20 25

| 1 1 | | | | | | | | | | | | | | |
<1% 1-2 % >2 %

0.08 ~ -

0.06 -

ROC-analyza
ABC-stroke AUC 0,67
CHA2DS2-Vasc AUC 0,62

0.04 -

0.02 -

Cumulative event rate

0.00 — =
W:2159 2088 2049 1625 972 505 |W:34B4 3314 3215 2527 1427 733 |W:1694 1561 1475 1125 580 270
A: 2165 2109 2079 1657 1016 505 |A: 3498 3362 3270 2573 1396 691 [A- 1701 1589 1505 1141 604 273

1 T T T I I T T T T T I ! 1 T T T I

00 05 10 15 20 25 : 00 05 10 15 20 25
Time (years)

ABC-stroke score (vek, hs-Tn+NT-proBNP, CMP) ve srovnani s CHA,DS,-Vasc
lépe stratifikovalo riziko CMP/systémove embolie.
Riziko bylo nezavislé na leCbé pacienta (apixaban vs warfarin).

Hijazy et al. Eur Heart J 2016;37:1582-1590



ABC (age, biomarkers, clinical history)
stroke risk score

75 let Points feeben ey
Bez predchozi CMP/TIA o srokerTIA —

Hs-TnT 20 pg/ml o
NT-proBNP 220 hoe T

Troponin T

T T T T T 1
3 10 20 30 45 |66

Pocet bodu 8
. . , NT-proBNP r . i ; i . i i ,
RlZlkO CMP embO“Cke 25 50 100 200 400 800 1500 3000 5900
= ROénl’ 1% Total Points O L B e L B L B L B B L B B e |
0 2 4 6 10 12 14 16 18 20 22 24 26 28
A o)
= 3'Iete 2 /0 1-year risk
of stroke/SE 0.01 002 005 005 008
3-year risk
of stroke/SE 0.01 002 003 005 04 02 03

Hijazy et al. Eur Heart J 2016;37:1582-1590



ABC (age, biomarkers, clinical history)

bleeding risk score

GDF-15
TroponinT
Age

Haemoglobin

Previous bleeding

T —
Congestive heart failure

Cystatin C

I
Haematocrit
Previous stroke or TIA

Hzgertension

Sex

Previous myocardial infarction

Alcohol

Persistent or permanent atrial fibrillation
Previous peripheral arterial disease
Diabetes

Current smoker

1 | 1 1 1 1 1 1 1 1 1 1 1

Previous vascular disease

NT-proBNP

I
10
X -df

T
15

1
20

Parametry HAS BLED

ARISTOTLE (14537 pacientu;
warfarin vs apixaban)

Validace RE-LY (8468 pacientu;
warfarin vs dabigatran)

hs-Troponin + NT-proBNP + GDF-15

GDF-15

Troponin T

Vék

Hemoglobin
Predchozi krvaceni

Hijazy et al. Lancet 2016;387:2302-2311



ABC bleeding risk score

0 1 2

- 5 6 7 8 9 10

[ N T N 1 1 T S [ [ N A |

E%dy

Previous bleeding

Previous{bleeding
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Krvaceni
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GDF-15 *

T T
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Body celkem”

1-year risk of
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major bleedm

1-ro€ni riziko krvacenl
3-year risk of

| I
002 003 | 005 01 02 03

major bleeding 0.02

0-05
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3=letériziko krvaceni

ROC analyza
ABC-bleeding
HAS-BLED
ORBIT

Hijazy et al. Lancet 2016;387:2302-2311

AUC 0,68
AUC 0,61
AUC 0,65



ABC score — webova aplikace

Select ABC risk to calculate

ABC-5Stroke risk | ABC-Bleeding risk | ABC-5troke and ABC-Bleeding risk

ABC-Stroke and ABC-Bleeding risk calculation:

Prior stroke: ®Yes UNo

Prior Bleeding: Yes ®Ng

Age (years): |T5 | Accepted range 22 - 95 (years)
hs-troponin T [ngr‘L]l:|22 |Accepted range 3.0 - 200 (ng/L)
NT-proBNP (ng/L): |450 | Accepted range 5 - 21000 (ng/L)
GDF-15 (ng/L):  |1800 | Accepted range 400 - 20000 (ng/L)
Hemoglobin (g/dL): 12 | Accepted range 9.0 - 20 (g/dL)

| Calculate estimated risk |

Result

You entered:

Variables for ABC-5Stroke score: Prior stroke = Yes, age = 75, cTnT = 22, NT-proBNP = 450
Variables for ABC-Bleeding score: Prior bleeding = No, age =75, cInT = 22, GDF-15 =
1800, HB =12

The ABC-stroke risk score?: Predicted one year stroke/SE risk = 2.31%

Without oral anticoagulation the estimated stroke risk is approximately 3 times higher;
based on estimated OAC vs no treatment risk?

The ABC-bleeding risk score?: Predicted one year bleeding risk = 3.14%



Growth Differentiation Factor-15
(GDF-15)

Cytokinin (protein) s pleiotropnim ucinkem, produkovany v
nizkych koncentracich v fadé organu (jatra, srdce, ledviny, plice),
tkani (tukova) a bunek (makrofagy, endotel, fibroblasty a dalsi).
Fyziologicka funkce souvisi s regulaci stresové odpovéedi na
poskozeni bunek (mechanické, hypoxii, oxidacnim stresem nebo
prozanetlivymi cytokiny).

Finalni efekt — potlaceni exprese TNF alfa, IL-6 (protizanetlivy
efekt). Prevazneé protektivni, anti-apopticky efekt, ale muze
potencovat | pro-apopticke faktory.

Hladina GDF-15 = systemovy zanet a oxidacni stress. Vyjadreni
Kumulativnino efektu tize a trvani rady onemocneni.




Growth Differentiation Factor-15
(GDF-15)

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

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

Rizikov¢ faktory
Vék
Muzské pohlavi
Koufeni
Fyzicka inaktivita : »
Endothelialni Exprese je zvySena

oxidaCnim stresem
Ischémii

Geneticka
regulace

dysfunkce
Zvysena CV morbidita a mortalita . .
Zvysena nadorova morbidita a prozanétlivymi faktory
mortalita

Zvysené riziko krvaceni pf1

antitrombotické /antikoagulacnilécba




GDF-15 a KV onemochneéni

Healthy

Community

Stable CAD

ACS

Atrial fibrillation

HF with reduced EF

HF with preserved EF

Acute HF

0 1.000 2 000 3.000 4.000

GDF-15 (pg/mL)

5000

6.000



GDF-15 a KV onemochneéni

GDF-15 zabranuje aktivaci integrinu 0 Q VysSi hladiny GDF-15 jsou spojeny
a tim aktivaci agregace trombocytu s prodlouzenym ¢asem krvaceni

WT mice pre-treated with recombinant GDF-15

ADP U46619 Bleeding 210 -
l l time (s) 180 — ) P<0.05
GDF-15 20ng mL"* GDF-15 20ng mL-"

Ry . S 150 -

a § 120 -

2 \ GDF-15 10ng mL-" % -
= ! 90

5 \\ . g’ GDF-15 10ng mL-" -

g \’\\;‘ 8 x\ 60 -

< WY Control < \\‘-m Control 30 -
v T . v T 0

WT GDF-157"- WT
+GDF-15



Validace ABC-stroke risk score a
ABC-bleeding risk score

ENGAGE AF-TIMI 48 (edoxaban vs warfarin) — biomarkerova podstudie 8705 pacientu

ABC-stroke score (vek, troponin, NTproBNP, predchozi CMP)
ABC-bleeding score (vek, troponin, GDF-15, hemoglobin, krvaceni)

Predikce CMP/systémoveé embolizace

ABC-stroke score AUC 0,67
CHA,DS,-Vasc score AUC 0,59
Predikce zavazného krvaceni

ABC-bleeding score AUC 0,69
HAS-BLEAD score AUC 0,62

Berg, Ruff, Jarolim, Giugliano, Nordio, Lanze, Mercuri,
Antman, Braunwald, Morrow, Circulation 2019;139:760-771



NDw B O

Annualized Rate of Stroke or Systemic Embolism Annualized Rate of Major Bleeding

4.26

_ 6.27
(=169 (N=1085)

3.19 3.05
(N=1729) (N=505)

0.67 >2% >2%
(N=1399) 1-2% 1-2%
- <1%  ABC-Stroke <T% ABC-Bleeding
>t A <3 Score >1 3 ) 0-1 Score
CHA,DS,-VASc Score HAS-BLED Score

Pacienti s vysokym ABC-bleeding score (>2%/rok) a vysokym ABC-stroke score
(>2%/rok) profitovaly z vySSi davky edoxabanu, naopak ti s nizkym ABC-stroke score
(<1%/rok) profitovaly z nizké davky edoxabanu

Berg, Ruff, Jarolim, Giugliano, Nordio, Lanze, Mercuri,
Antman, Branwald, Morrow, Circulation 2019;139:760-771



Limitace

CHA,DS,-Vasc score bylo vytvoreno na populaci bez
antikoagulace, pozdeji validovano na populaci antikoagulovane.
ABC score byly vytvoreny a validovany na populacich
antikoagulovanych.

Nebyly validovany na nizkorizikove populaci CHA,DS,-Vasc 0-1.
Validace byla provedena na populaci z klinického hodnoceni.
Vetsinou se tato populace lisi od populace realne. V budoucnu
by bylo vyhodné validovat ABC systemy na rozsahlé populaci z
Klinické praxe.



Zaver |
Evropska doporuceni (2016) doporucuiji stratifikaci pacientu stran
embolizacni prihody (la, level A) a krvacive prihody (lla, level B).
Preferovany jsou v soucasnosti CHA2DS2 Vasc a HAS-BLED,
ale zmineny jsou nové markery k blizsi specifikaci rizika (llb,
level B) a ABC (age, biomarker, clinic) skorovaci systemy.
NT-proBNP, troponin a GDF-15 mohou individualizovat
embolizaéni a krvaciveé riziko pacientu s fibrilaci sini.
Zejmena mohou reklasifikovat nizkorizikove pacienty a naopak

pomoci rozhodnout o vhodné antikoagulaci u pacientu vysoce
rizikovych.



Riziko krvaceni pacientu lIé¢enych
DAPT po AKS

A moznost vyuziti biomarkeru



Riziko MACE versus riziko velkého

krva | (PLATO
rvaceni (PLATO) .
90+ Ticagrelor
Y 804 10 Clopidogrel
<
100+ 12— _ é e 70+
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9 g\o, o4 8- Ticagrelor .3.. ‘f
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Lo P<0-001 Months
0 No. at Risk
0 é "1 é é 1‘0 1'2 Ticagrelor 9235 7246 6826 6545 5129 3783 3433
Clopidogrel 9186 7305 6930 6670 5209 3841 3479
Months
No. at Risk
Ticagrelor 9333 8628 8460 8219 6743 5161 4147
Clopidogrel 9291 8521 8362 8124 6650 5096 4047

mrti 0 , Zavazne krvaceni 11,6%/11,2%
KV amrti/IM/CMP 9,8%/11,7%  zayazné krvaceni resouvissiic!

s CABG 4,5%/3,8%

Walentin et al NEJM 2009;361:1045-1057



Rizikoveé skore predikce krvaceni po PCI

14963 pacientu IéCenych PCI (elektivhé, akutné)
Hodnoceno krvaceni od 7. dne po PCI

TIMI major+minor bleeding 1,25%/rok

TIMI major bleeding — 0,69%/rok

Hazard ratio (95% Cl) p value

Age (for each increase of 10 years) 1-34 (1-11-1-48) 0-005
Previous bleeding 4-14 (1-22-14-02) 0-023
White-blood-cell count (for each 1-06 (0-99-1-13) 0-078
increase of 10° cells per pL)

Haemoglobin at baseline (for each 0-67 (0-53-0-84) 0-001
increase of 1 g/dL)

Creatinine clearance (for each increase  0-90 (0-82-0-99) 0-004
of 10 mL/min)

Lancet 2017;389:1025-34



PRECISE-DAPT skore

Bleeding score

Points
J00
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Lancet 2017;389:1025-34
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Probability of no TIMI major or minor bleeding

PRECISE-DAPT skore

Derivancni kohorta Validaéni kohorta
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Lancet 2017;389:1025-34



DAPT léCba po AKS je
doporucena 12M.

Vysoke riziko krvaceni pouze
6 M (PRECIZE-DAPT = 25)

>12 mo. in pts

with prior Ml

@ = Aspirin = Clopidagrel . = Prasugrel .= Ticagrelor 5
: Eur Heart J 2018;39:213-260




GDF-15 a riziko krvaceni

Probability of Non—-CABG-related major bleeding

o
o
N

GDF-15 = 1800 ng/|

Hodnota GDF-15 > 1800 ng/l
(baseline i 1 meésic po AKS)

= byla spojena s vyssim
rizikem krvaceni
(biomarkerova sub-analyza
studie Plato).

= baseline

600 1200 2400 4800
GDF-15 (ng/L)

J Am Heart Assoc 2017;6:e005580



Riziko krvaceni dle hodnoty GDF-15

5% 1

N W »
S & *

Non-CABG-related major bleeding (%)

'y
(]

o~
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0% 4

0

>1800 1120

0-1800 2835

100

200

Days from 1-month follow up

987

2659

Number at risk

915

2557

300

864

2461

Hodnota GDF-15 v dobe 1
mesic po AKS > 1800 ng/I
byla spojena s 3x vetsim

rizikem krvaceni (HR 3,38).

J Am Heart Assoc 2017;6:e005580



Prediktory krvaceni u pacientu s AKS

Baseline GDF-15 ]

Age °

Diabetes o

Baseline eGFR (CG) °

T— Predikce krvaceni
Baseline Hemoglobin | ¢ Klinicky model AUC 0,63
Randomizedtre(:ter::: : KIInICky mOde|+GDF-15
AUC 0,67

PAD | e
Hypertension .
Management strategy |

Smoking status |

History of Gl bleeding °
[ T [ |

0 500 1000 1500
Parametry PRECIZE-DAPT v - df J Am Heart Assoc 2017;6:e005580




Shrnuti i

Doporuceni ESC pro lecbu STEMI preferuji pouziti
rizikoveho skorovaciho systemu PRECISE-DAPT k
posouzeni rizika krvaceni a podle toho rozhodnuti o délce
léCby (6 vs. 12 mésicu)

PRECISE-DAPT = 25 pri lecbe DAPT nad 6M predstavuje
vysSSi riziko krvaceni nez prinos v prevenci ischemické
prinody

Hodnota GDF-15 > 1800 ng/l odpovida zvysenemu riziku
krvaciveé prihody. Nicmene je spojena i se zvysenou KV
mortalitou a morbiditou.



Dekuji za pozornost.

doc. MUDr.Mgr. Jifi Pafenica, Ph.D.



