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ESSQTAL CHF a AKI

= U pacientu s chronickym srdec¢nim selhanim (CHF) se

snizenou ejekcni frakci levé komory ma velky vliv na
progndzu pacientu jejich renalni funkce.*

= Stale roste incidence a prevalence akutniho renalniho
selhani (AKIl), spolecné s rostoucim poctem pacientu se
srdecnim selhanim. Proto ma predikce a detekce
zhorseneé funkce ledvin velky vyznam.

* Hillege HL, Girbes AR, de Kam PJ, Boomsma F, De ZD, Charlesworth A, Hampton JR, van Veldhuisen DJ. Renal function,
neurohormonal activation, and survival in patients with chronic heart failure. Circulation 2000;102:203-210.

Dries DL, Exner DV, Domanski MJ, Greenberg B, Stevenson LW. The prognostic implications of renal insufficiency in
asymptomatic and symptomatic patients with left ventricular systolic dysfunction. J Am Coll Cardiol 2000;35:681-689.
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= cyklicky amid vznika ve svalech z kreatinfosfatu

* hladina se nezvysi dokud neni snizena renalni funkce
na asi 50 %

= snizen typicky 48-72 hodin po akutnim selhani ledvin
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http://mww.wikiskripta.eu/w/Kreatinin



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

= zrodiny lipokalinG - malé sekrecni
se schopnosti vazat malé
hydrofobni molekuly, a které se
vazi na specifické receptory
bunécného povrchu a vytvareji

makromolekularni komplexy B ALASUBRAMANIAM [YER

https://lwww.slideshare.net/iyerbk/ngal-acute-kidney-injury-biomarker
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N =1 095;
platnych zaznamud ve FAR NHL registru

N =19;
pacientl bez dostupnych dat follow-upu

A 4

N =1076;
pacienti s dostupnymi daty
hospitalizaci a mortality

N = 529:

— pacienti bez dostupnych hodnot

! kreatininu, NGAL nebo NT-proBNP
N = 547,

pacienti s dostupnymi daty biomarkert,

hospitalizaci a mortality ze vSech pficin
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Parametr | | Celkem (N =547)' |
CEEVI Muzi 439 (80, 3%)
Zeny 108 (19,7%)
66 (43; 84)
Hmotnost  [(34) 88 (62; 122)
CIVI (kg/m2) 29 (22; 38)
(mmHg) 130 (100; 155)
(mmHg) 80 (64; 100)
TR (min?) 72 (56; 96)
Sil’]USOV&Il 356 (6511%) Continuous variables are described
_ Fibr. sini 80 (14’6%) by medi.an (5th percentile; 95th percentile);

. , categorical variables are characterized
_ Stimulova ny 111 (2013%) by absolute and relative frequencies.
E ICHS 293 (53’6%) AF, atrial fibrillation;
BMI, body mass index;
_ DKMP 218 (39,9%) DBP, diastolic blood pressure;
_ Jind 34 (6’2%) DCM, dilated cardiomyopathy;

IHD, ischaemic heart disease
o 7
1 70 (12184) LV EF, left ventricular ejection fraction;

_ 2 375 (68,6%) SBP, systolic blood pressure.
I 54 102 (18,6%)
(%) 30,0 (18,0; 45,0)
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Anamneéza, laborator

Celkem (N = 547)!
CITE  222(40,6 %)

180 (32,9 %)

Infarkt myokardu 249 (45,5 %)
Implantovan PM/ICD 148 (27,0 %)

Laboratof | celkem (N = 547)"

(mmol/I) 6,0 (3,5; 15,2)
(mmol/l) 141 (134; 146)
(mmol/I) 4,5 (3,8; 5,3)

Albumin 0 [&D 43 (36; 49)
(/) 144 (114; 167)
NTproBNP  [CHAD 631 (41; 5 545)
(T (ng/mi) 54 (27; 153)
Kreatinin = [E) 96 (66; 184)
TN (VL) I (m!/min/1.73 m?)  70(32; 107)

1Continuous variables are described by mean £ SD and median (5th percentile; 95th percentile); categorical variables are characterized by absolute and relative frequencies.
AF, atrial fibrillation; BMI, body mass index; CRT, cardiac resynchronization therapy; DBP, diastolic blood pressure; DCM, dilated cardiomyopathy;

ICD, implantable cardioverter defibrillator; IHD, ischaemic heart disease; LV EF, left ventricular ejection fraction; MI, myocardial infarction; PM, pace maker;

SBP, systolic blood pressure.
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Udalosti v prvnim roce sledovani Pocet pacientl (%)

Primarni endpoint

0,
(smrt/hospitalizace pro AHF/LVAD/OTS) 76 (13.9%)
Smrt (ze vSech pricin) 21 (3.8%)
OTS nebo LVAD 11 (2.0%)
Hospitalizace pro AHF 55 (10.1%)
Dalsi vyznamné endpointy
Hospitalizace pro kardiovaskularni pficCinu 117 (21.4%)

Hospitalizace pro kardiovaskularni pri¢inu nebo smrt 131 (23.9%)

Hospitali Sech prici louc di tické
osr.n a.lzace ze vSech pficin (vylouceny diagnostické 171 (31.3%)
hospitalizace) nebo smrt

Hospitalizace ze vSech pficin nebo smrt 181 (33.1%)

AHF, akutni srdecni selhani; LVAD, left ventricular assist device; OTS ortotopicka transplantace srdce
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ROC analyza biomarkeru e
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Primarni end-point (smrt, hospitalizace pro akutni srdecni selhani, LVAD, OHT)
1,0 1,0 =
09 | 09 - T
0,8 - 0,8 - '
0,7 A 0,7 A
S 06 1 £ 0,6 A
= =
3 0,5 - %051
(¢} (] /
D 0,4 A P 0,4 1 r
0.3 1 034 [
NGAL: AUC =0.547 ] NGAL: AUC =0.547
0,2 - NTproBNP: AUC = 0.765 0,2 NTproBNP: AUC =0.765
Kreatinin: AUC = 0.570 NGAL + NTproBNP: AUC = 0.758
0,1 - 0,1
0,0 T T T T T T T T T 0,0 T T T T T T T T T
0,0 0,1 0,2 0,3 04 05 0,6 0,7 08 0,9 1,0 0,0 0,1 0,2 0,3 04 05 0,6 0,7 08 0,9 1,0
1 — Specificita 1 — Specificita
1 AuC(95%Is) | P | Cut-off | Sensitivita | Specificita |

NGAL (ng/ml) 0,547 (0,475;0,618) 0,191 >81 32,9% 77,9%
NT-proBNP (pg/ml) 0,765 (0,709;0,822)  <0,001  >1122 71,1% 70,3%
Kreatinin (umol/1) 0,570 (0,496; 0,644) 0,051 >109 44,7% 71,8%
Kreatininova 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.
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Primarni endpoint vzhledefe:
ke cut-off NGAL a NT-proBNP

Primarni end-point (smrt, hospitalizace pro akutni srdecni selhani, LVAD, OHT)
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Preziti bez primarniho endpointu

0%

NGAL
—— <80 ng/ml (N = 416)
— >80ng/ml (N =131)

log-rank test: p = 0.004
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Preziti bez primarniho endpointu

0%

NTproBNP
<1,121 pg/ml (N = 353)
— >1,121 pg/ml (N = 194)

log-rank test: p < 0.001

9 12 15 18 21 24
Cas (mésice)

88,4 %

60,4 %
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Primarni endpoint ¥ e
vzhledem k NGAL a NT-proBNP

Prezivani bez primarnimu endpoitnu vzhledem k NGAL a NT-proBNP

CHRONICKE SRDECNIi SELHANI AKUTNIi SRDECNI SELHANI
(FAR NHL) (GALLANT)
1.00 I ‘_‘ L
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Time (months)
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

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

(GALLANT) trial. Eur J Heart Fail 2011;13:846-851.
log-rank test: p < 0.001
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A A= atrial fibrilation
H H= haemoglobin (< 120g/l Z, < 130g/l M)

E E = elderly (> 70 let)

A A = abnorm. renal func. eatnin > 130 ymon)

D D = diabetes mellitus
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350 1~
95. percentil
300 - 75. percentil
Medidn
—~ 250 | 25. percentil
§ 5. percentil
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50 | + * p =0.001
0 . . . . .
AHEAD 0 1 2 3 4-5

score: (n=141) (n=179) (n=120) (n=70) (n=37)
NGAL (ng/ml)

AHEAD score

N Median (5. perc.; 95. perc.) Pramér (+ SD)
141 43 (24; 90) 48 (+ 21)
179 47 (27; 100) 54 (+ 26)
120 59 (29; 159) 71 (£ 38)
70 81 (43; 180) 91 (+ 48)

37 128 (46; 299) 142 (+ 72)
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® ROC analyza v zavislosti na AHEAD ¢ N
predikce primarniho endpointu

Primarni end-point (smrt, hospitalizace pro akutni srdecni selhani, LVAD, OHT)
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| AUC (95% IS) | p | Cut-off | Senzitivita | Specificita

AHEAD skore 0-1
NGAL [ng/ml] 0,456 (0,366; 0,546) 0,373 > 40,7 64,1 % 39,6 %
EELIL NI FAIN 0,546 (0,476; 0,617) 0,192 >108,5 25,0 % 86,5 %
AHEAD skére 2-3
NGAL [ng/ml] 0,624 (0,514; 0,733) 0,032 >61,3 73,3 % 50,6 %
(CEEWLILR T eIPAN N 0,588 (0,505; 0,671) 0,035 >119,5 52,6 % 65,3 %
AHEAD skore 4-5
NGAL [ng/ml] 0,562 (0,303; 0,821) 0,611 >234,8 28,6 % 93,5 %
(GEEVL I IPANR 0,565 (0,385; 0,745) 0,505 >138,5 90,9 % 34,0 %
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= Kreatinin i NGAL maji samostatné Spatnou schopnost predikovat

jednolety primarni endpoint (Umrti, hospitalizace pro AHF, LVAD/
OTS).

= NGAL ve spojeni s NT-proBNP je vyznamny pro stratifikaci
primarniho endpointu

= U chronického srdecniho selhani je prognosticky vyznamnéjsi
hodnota NT-proBNP,
u akutniho srdecniho selhani je vyznamnéjsi NGAL.
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= U pacientu s vysSim poctem komorbidit dosahuje NGAL vyssich
hodnot.
= Ledvinné funkce vyjadrené kreatininem a NGAL maji nejlepsi

schopnost predikovat vyskyt eventl u pacientu se strednim
poctem komorbidit (AHEAD 2-3).
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Dékuji za pozornost!

Kontakt:
karel.labr@fnusa.cz

l. interni kardioangiologicka klinika
Fakultni nemocnice u sv. Anny v Brnée
Pekarska 53, Brno, 656 91

Lékarska fakulta, Masarykova univerzita
Brno

Tel.: (+420) 54318 2217
www.fnusa.cz
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A First Warning

« The use of Biomarkers for diagnosis and guiding
therapy is always secondary to clinical judgment

Alan MAISEL

o _3

USING WHILE
STUPID CAN
CAUSE
SERIOUS
INJURY
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