Humoralni aktivace u srde¢niho
selhani, aneb jsou natriuretické
peptidy jediné?
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Struktura tri natriuretickych peptidu

Anuno acid structure of the three peptides
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© ESC guidelines ,,Srdeé¢ni selhani“ 2016 ™

NATRIURETICKE PEPTIDY:
Diskriminaéni hodnoty pro VYLOUCENI srdeéniho selhani

CHSS
NT-proBNP = 125 pg/ml
BNP > 35 pg/ml

ASS

NT-proBNP = 300 pg/ml
BNP = 100 pg/ml




@ ESC guidelines ,,Srdecni selhani“ 2016 ™

Diskriminacni hodnoty NT-proBNP u chronického srdecniho selhani

Studie vyhleddvajici optimalni diskriminacni hodnotu pro vylouceni srdec¢niho selhani
v neakutni situaci

Pacienti Prevalence SS | Optimalni cut-off | NPH PPH
(n) nebo LVSD (%) (%)

Zaphiriu et al. 306 34 125 97 44
Nielsen et al. 345 24 93 (muzi 97 57

144 (zeny) 97 48
Gustafsson et al. 367 9 125 99 15

Fuat et al. 279 38 150 92 48



Priciny zvysené koncentrace
natriuretickych peptidu - kardialni

= srdecni selhani

= akutni koronarni syndromy

= plicni embolie

= myokarditida

= hypertrofie levé komory

m hypertroficka nebo restriktivni kardiomyopatie
m chlopenni ¢i vrozené srdecni vady
= sinové a komorové tachyarytmie
s pohmozdéni srdce

= kardioverze, vyboj ICD

m chirurgické vykony na srdci

= plicni hypertenze



Priciny zvysené koncentrace

natriuretickych peptidu - nekardialni

pokrocily vék

ischemicka cévni mozkova prihoda
subarachnoidalni krvaceni

renalni dysfunkce

dysfunkce jater (hlavné cirhoza jater s ascitem)
paraneoplasticky syndrom

chronicka obstrukéni plicni nemoc

tézkeé infekce (vcetné pneumonie a sepse)
tézké popaleniny

anémie

tézké metabolické a hormonalni poruchy (napt.
diabeticka ketoacid6za, tyreotoxikoza)



Dalsi humoralni pusobky
s Pro- ANP ( pro-atrialni natriureticky peptid)
s Copeptin

s MR-proadrenomedullin

= Endotelin, big endotelin

m Galectin

m ST2
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FARmakoterapie a NeuroHumoralni aktivace
u nemocnych s chronickym srdec¢nim selhanim
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Basic characteristics

Gender (%)

19,2 ] Men

HE OO

I - (No limitation of physical
activity = normal status)

Il - (Marked limitation of
ordinary physical activity)

IV - (Symptoms at rest or
60,3 minimal activity)

Patients (%)

Il - (Slight limitation of ordinary
physical activity)

40
35
30
25
20
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10
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6 FAR NHL

N = 1100
Age
36,4
31,3
] 26,1
0
21.3 229
20,8 —
13,3
53
0,10,5

= 30 31-40 41-50 51-60 61-70 71-80 81-90 > 90

Age (years)

Age N

Median
(5th-95th
percentile)

Mean * SD

P*

Men 889

Women 211

65.0
(39.0; 81.0)
68.0
(41.0; 86.0)

63.4+12.0

66.7 +12.3

0.001

Total 1100

65.0
(39.5; 82.0)

64.0+12.1

*P-value of Mann-Whitney U test



Proportion of patients
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NT-proBNP In patients with chronic heart failure N = 1100
119,2% 18,9%
10.4% 11,0%
8,2% 8.0%
6.4% 6.1%
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BNP study

BNP

675

P<0,001

4

Maisel: NEJM 2002,347(3):161-7



BNP study

pg/ml BNP 817

900-
640 AV P<0,001
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Maisel: NEJM 2002,347(3):161-7



PROTECT
Pocet kardiovaskularnich prihod u CHSS
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Januzzzi JACC 2011



Biomarkery ledvinné funkce- klasické

Biomarker Vyhody Nevyhody
Kre atl N | N Bé7né na GF Dieta,sval.hmota, malo
cithivy v ¢asnych
stadiich,necitlivy na
poskozeni tubult
Urea BéZné Nutrice,
hydratace
CyStatl nC Presné méteni GF, vysoka | Ovlivnéni:malignity,st.z14
prognost.hodnota, ¢asny | za,steroidy, horsi
vzestup dostupnost
Albuminurie B&Znég, prognoza | OVivoeni: DM, HT




Biomarkery poskozeni funkce tubulu

Biomarker Vyhody Nevyhody
gelatinase sepsi nebo ca
associated lipocalin

NGAL
Kidney injury Prognoza RI M¢éteni pouze z
molecule 1 moce
KIM-1
N-acetyl-beta-d- Prognoéza RI, SS | Méteni pouze z
glucosamidase moce
NAG




® Neutrophil gelatinase-associated
lipocalin (NGAL)

ST. ANNE'S
UNIVERSITY
HOSPITAL
BRNO

= 25 kDa epitelialni protein
kovalentné se vazajici ke
gelatinaze (siderofor, ktery je
exprimovan neutrofilnimi
granulocyty a nékterymi dalsimi
epitelialnimi bunkami)

BALASUBRAMANIAM IYER,
https://lwww.slideshare.net/iyerbk/ngal-acute-kidney-injury-biomarker



® Rozlozeni NGAL  $wea
and NTproBNP values

Primarni end-point (smrt, hospitalizace pro akutni srde¢ni selhani, LVAD, OHT)

ST. ANNE'S
UNIVERSITY
HOSPITAL
BRNO

200 - 250 A
T 95th percentile
75th percentile
Median
150 A T T 200 1 25th percentile
— — _|_ 5th percentile
& &
S D 150 -
£ 2
100
< >
> % 100 A
a
50 | = . [ I I
[ I |
0 0
Total Enpoint —no Endpoint —yes Total Enpoint —no Endpoint —yes
(N = 547) (N = 471) (N = 76) (N = 547) (N =471) (N=76)

Total Endpoint — no Endpoint — yes
Biomarker
WEELY)) (N=471) (N =76)

BT 54 (27; 153) 53 (27; 150) 57 (28; 173) 0.191
NTproBNP (pg/mL) 631 (41; 5 545) 482 (35; 4 202) 1964 (224; 15 211) < 0.001
Creatinine (pmol/L) 96 (66; 184) 95 (65; 175) 101 (66; 229) 0.051

Creatinine clearance
70 (32; 107 71 (33; 106 68 (23; 110 0.228
(mL/min/1.73 m2) ( ) ( ) ( )

Biomarker values are described by median (5th percentile; 95th percentile). 'P-value of Mann-Whitney U test.




FAR NHL

® ROC analyza biomarkeru e

ST. ANNE'S
UNIVERSITY
HOSPITAL . . 74 ’ .
BRNO predikce primarniho endpointu
Primarni end-point (smrt, hospitalizace pro akutni srde¢ni selhani, LVAD, OHT)
1,0 1,0
0,9 - 0,9 -
0,8 - 0,8 d
0,7 1 0,7 A
é‘ 0,6 1 é\ 0,6 _ '/ ’
> =
@ 0,5 1 2 0,5 - ,
[ [}
04 - " 04 |
0.3 | NGAL: AUC = 0.547 0.3 | i
’ NTproBNP: AUC = 0.765 ’ NGAL: AUC = 0.547
0,2 - Creatinine: AUC = 0.570 0,2 - NTproBNP: AUC =0.765
Creatinine clearance: AUC = 0.543 NGAL + NTproBNP: AUC =0.758
011 Ars 0,1 ] o
0,0 1 T T T T T T T T T 0,0 T T T T T T T T T
00 01020304 0506 07 08 09 1,0 00 010203040506 07 08 09 1,0
1 — Specificity 1 — Specificity
1 AUC(95%IS) | P | cCutoff | Sensitivity | Specificity |
NGAL (ng/mL) 0.547 (0.475; 0.618) 0.191 > 81 32.9% 77.9%
NTproBNP (pg/mL) 0.765(0.709; 0.822) <0.001 21122 71.1% 70.3%
Creatinine (umol/L) 0.570 (0.496; 0.644) 0.051 >109 44.7% 71.8%
Creatinine clearance (mL/min/1.73 m2) 0.543 (0.469; 0.617) 0.228 <43 22.4% 89.2%
NGAL (ng/mL) + NTproBNP (pg/mL)? 0.758 (0.698; 0.818) <0.001 - 69.7% 72.4%

Multivariate logistic regression was performed to combine influence of both biomarkers.



Survival without primary endpoint

Primarni endpoint ¥ s
vzhledem k NGAL a NT-proBNP

Primarni end-point (smrt, hospitalizace pro akutni srdecni selhani, LVAD, OHT)

®

ST. ANNE'S
UNIVERSITY
HOSPITAL
BRNO

100% - 100% -
88,4 %
80% 81,8 % £80% -
g
67,8 % S
60% >60% A 60,4 %
©
£
(o
40% NGAL 340% 1 NTproBNP
< 80 ng/mL (N = 416) g <1,121 pg/mL (N = 353)
20% - >80 ng/mL (N = 131) g 20% - > 1,121 pg/mL (N = 194)
log-rank test: p = 0.004 0% log-rank test: p < 0.001
0% 1 1 1 1 1 1 1 1 0% 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24

Time (months) Time (months)



ST. ANNE’'S ®

Primarni endpoint  ren

UNIVERSITY

HOSPITAL

3N vzhledem k NGAL a NT-proBNP
CHRONICKE SRDECNIi SELHANiI AKUTNI SRDECNI SELHANI

(FAR NHL) (GALLANT)
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NGAL + NTproBNP:

NGAL = 80 ng/mL + NTproBNP < 1,121 pg/mL (N = 286) Maisel AS, Mueller C, Fitzgerald R, Brikhan R, Hiestand BC, Igbal N,

Clopton P, van Veldhuisen DJ. Prognostic utility of plasma neutrophil

NGAL >80 ng/mL + NTproBNP < 1,121 pg/mL (N = 67) gelatinase-associated lipocalin in patients with acute heart failure: the
NGAL = 80 ng/mL + NTproBNP > 1,121 pg/mL (N = 130) NGAL Evaluation Along with B-type NaTriuretic Peptide in acutely
~ NGAL >80 ng/mL + NTproBNP > 1,121 pg/mL (N = 64) decompensated heart failure (GALLANT) trial. Eur J Heart Fail

2011;13:846-851.
log-rank test: p < 0.001



i} NGAL — marker akutniho ledvinného poskozeni
Casny prediktor umrti na kardiogenni sok béhem prvnich 24 hodin

ng/ml 600

500

400

Alive
m Death

300

200

100

0

Admission 12 hours 24 hours
C-statistics (AUC) 0.80* 0.79* 0.82*

*statisticky vyznamné



4 LETA MORTALITA - BNP a NGAL

1.0 -
BNP >505 /NGAL >110
BNP >505 /NGAL <110
08 - BNP <505 /NGAL >110
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P a, b, c — homogeneous groups according
= to Long-Rank test
S
o 0.6 a
S I_|
]
=
3
S 0.4
£
S
o
b
0.2 b
______ e ===+ —C
0.0 -~~~ "77°
T T T T T T

I I
0 6 12 18 24 30 36 42 48
Time(months)



AHEAD REGISTR

m Hladiny NGAL byly signifikantné vyssi u zemfelych
(72 vs 114 pg/ml.; p<0.001).

m Optimal cutoff hodnota byla 111 pg/ml. pro NGAL
a 505 pg/ml. pro BNP.

m Kombinace NGAL, BNP and GRACE vedla k
vytvoreni prognostického modelu s AUC 0.882,
sensitivitou 86.8%, a speciticitou 74.8%b.



6 FAR NHL

Copeptin

FAKULTNI ®
NEMOCNICE

U SV. ANNY

V BRNE

= peptidovy hormon z 39 aminokyselin

= C-terminalni fragment prohormonu vasopresinu

= sekrece v hypotalamu, ucastni se transportu
vazopresinu do neurohypofyzy.

= koncentrace copeptinu odrazi produkci vasopresinu

= referenéni hodnoty copeptinu nepresahuji 14 pmol/I
(97,5 percentil 13,8 pmol/l), median je 4,2 pmol/Il ve
veku 18-80 let (bez vekové zavislosti) s nizsSimi
hodnotami u zen

Balling L., Gustafsson F.: Copeptin as a biomarker in heart failure. Biomarkers Med 2014:8(6): 841-54



6 FAR NHL
N =522

Copeptin

FAKULTNI ®
NEMOCNICE

U SV. ANNY

V BRNE

pmol/L
p <0.001
25
20
15
10
5
0
Total Group A Group B

Biomarker Total Group A Group B
(N = 547) (N = 469) (N = 53)

Copeptin (pmoI/L 16 5(3,8;55,9) 15.9(3.4;50.9)  23.7(4.8;89.4)  <0.001




, 6 FAR NHL
FAKULTNI ®

NEMOCNICE

U SV. ANNY

V BRNE

= peptid, prekurzor proadrenomedullin je syntetizovan v

Arenomedullin (ADM)

srdci, ve tkani nadledvin, v plicich a ledvinach

" silné vazodilatacni, inotropni a natriuretické vlastnosti

= produkce je stimulovana pri tlakovém a objemovém
srdecnim pretizeni

= biologicky nestabilini, velmi kratky biologicky polocas
(22 minut)

Yamaha B, Nagaya N Adrenomedullin: molecular mechanisms and its role in cardiac disease. Amino
Acids 2007,32:157-164



6 FAR NHL

\. Proadrenomedullinu (proADM)

FAKULTNI
NEMOCNICE
U SV. ANNY
V BRNE

= Biologicky stabilni midregionalni fragment
proadrenomedullinu (MR-proADM)

= koncentrace ADM a MR-proADM zjistény v séru
pacientu s akutnim infarktem myokardu a akutnim
srdecnim selhanim

= kombinace s NT-proBNP

Pousset F, Mason F, Chavirovskaia O, et al. Plasma adrenomedullin, a new independent predictor of
prognosis in patiens with chronic heart failure. Eur Heart J 2000,21:1009-1014



% FAR NHL
N =522

FAKULTNI ®
NEMOCNICE
U SV. ANNY M R-prOADI\/I
V BRNE
nmol/L
p <0.001

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0
Total Group A Group B

Biomarker Total Group A Group B
(N = 547) (N = 469) YEEE)

MR-proADM
pro 0,639 (0.32;1.49) 0.63(0.33; 1.37) 0.76 (0.34; 1.94) <0.001

(nmoI/L)



Nové biomarkery

m Inflamace: 11.12p70, IFN-gama, IL1B,I1.2, 1.4, I1.5, 11.6, I1.8,

1110, TNFalfa, TNFbeta, VCAM, L-selektin, P-selektin, E-
selektin, Neopterin, Procalcitonine, CRP, Pentraxin-3, C5a, C3a

® Endotelialni aktivace: ADMA, NO2-/NO3-, sSICAM-1,
Endoglin




Oxidativni stres

Oxidativni stres reprezentuje nepomér mezi produkci volnych kyslikovych
radikala a schopnosti detoxikace téchto produkta.

Toxické efekty oxidativniho stresu, zptusobené produkci peroxidu a
volnych radikali, vedou k poskozeni bunécnych komponent, véetné

proteinu, lipidi a DNA.

Oxidativni stres: Superoxid dismutaza, 8-hydroxy-2-deoxyguanosin (8-
OHJdG) je produkt oxidace DNA a biomarker oxidativniho stresu a
poskozeni DNA, Vit A, Vit E, FRAP (reprezentuje celkovou antioxidacni
kapacitu plasmy ferric-reducing ability of plasma), malondialdehyde,
cystein, homocystein, glutathion, Cys-gly, gluthathione peroxidaza-3




Pentraxin-3 — marker zanétu
Prediktor umrti na kardiogenni Sok po 24 hodinach

ng/ml 600

500

400

Alive
m Death

300

200

100

0
Admission 12 hours 24 hours

C-statistics (AUC) 0.51 (NS) 0.65 (NS) 0.83*

*statisticky vyznamné



Superoxid dismutaza — marker oxidativniho stresu
Podobné vysledky byly nalezeny pro dalSi markery oxidativniho stresu —
8-hydroxy-2-deoxyguanosine (8-OHdG), the ferric-reducing ability of plasma (FRAP)

200
180
160
140
120
100
80
60
40
20 —
0

Alive
m Death

Admission 12 hours 24 hours
C-statistics (AUC) 0.79* 0.66 (NS) 0.81*

*statisticky vyzznamné



Zavery

m BNP a NT-proBNP jsou i1 nadale vyznamnymi
diagnostickymi a prognostickymi markery SS

® NGAL je vyznamny marker ledvinného
poskozeni, spojeni s NP upfestiuje prognozu

B nove pusobky jsou aditivni

m markery oxidativnfho stresu maji vyznam u
Sokovych stavi ' ‘
ARVER



