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Kongesce u srdecniho selhani .
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Fenotypy klinické kongesce

Management

BN

Vasodilators DluretICS
Diuretics SGLT2i
Inotropes Vaptans

Saline hypertonic solution

<3,

Acute

Pulmonary
Intravascular

Systemic
Intravascular

Pulmonary Systemic
Tissular Tissular
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Zhodnoceni kongesce — klinika, katetrizace, echo

Parameter Sensitivity  Specificity  Comparator

Clinical evaluation

Right-sided

VP =8Becm 48% 8% RAP = 7 mmHg
Jugular venous reflux 50% 75% RAP =7 mmHg
Hepatomegaly 51% 62% RAP =7 mmHg
Bilateral leg oedema 94% 10% RAP =7 mmHg
Left-sided

Dyspnoea 50% 73% PCWP > 18 mmHg
Dyspnoea on exertion 66% 52% PCWP > 18 mmHg
Orthopnoea 66% 47% PCWP > 18 mmHg
53 73% 42% PCWP > 18 mmHg
Rales 13% 90% PCWP > 18 mmHg
Echocardiographic evaluation

Right-sided

Collapse (< 50%) IVC 12% 27% RAP = 7 mmHg
Inspiratory diameter IVC < 12 mm 67% 91% RAP =7 mmHg
Left-sided

Mitral inflow E-wave velocity = 50 {cm/s) 92% 28% PCWP > 18 mmHg
Lateral Efe’ > 12 66% 55% PCWP > 18 mmHg
Deceleration time < 130 ms 81% 80% PCWP > 18 mmHg
Pulmonary vein 5/D < 1 83% 72% PCWP > 18 mmHg

Diffuse B-lines on lung ultrasound?® B5.7% 405 PCWP > 18 mmHg : FAKULTNI I
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Biomarkery srdecniho selhani

Troponin
- Creatinine kinase Creatinine . . r  »
Uric acid H-type FABP Cystatin C * Fyziologicky vyznam
Myeloperoxidase / Electrolytes
NGAL * Prognodza
1 Myocardial Renal injury . .
Oxidative stress m;ury ¢ DlagnOStl ka
\ : / « Skrining
Fibrosis, ST2 ° i i lac
R j&mnm 3 Lo i, Monitorace a vedeni lécby
l Y oo MMP * Klinické hodnoceni
.. l e (inclusion/exclusion, safety, m
Copeptin Chamber dilatation/ inflammation s NSCRP onitorac, End-point)
Endothelin-1 myocardial stretch ISLTg I
! TNF-alpha * Cil lecby

S ' Procalcitonin
Natriuretic peptides

FABP = fatty acid binding protein; hsCRP = high sensitivity C-reactive protein; IL = interleukin;
MMP = matrix metalloproteinase; NGAL = neutrophil gelatinase associated lipocalin;
ST2 = suppression of tumourigenicity-2; TNF = tumour necrosis factor.

Cardiac Fail Rev 2019; 5:50-56 C? oo B eS|




Glykosylace a stépeni proBNP

CARDIAC STRESS

Q pre-proBNP

non-T71-glycosylated proBNP T71- glycosylated proBNP

. : Cytoplasm
furin/corin

Y,

m_ / circulating

S~S furin activity
NT-proBNP BNP

Nicolas Vodovar et al. Eur Heart J 2014: T Ichiki, Eur Heart J 2014

Glykosylovany proBNP
na pozici T71 neni stépen
furin/corin
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Akutni a chronické srdecni selhani
Normal ) Acute HF =) Chronic HF
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AHF - nizsi podil

P »rPreprosNP P g glykosylace a zvySena

l:;ggBNP Gwcosy.auf"f ” aktivita Furinu, ktery sStepi
Heart @ TN proBNP na biologicky
Circulation g )

aktivni BNP a NTproBNP

Gly proBNP T™"Non-Gly proBNP 1Gly proBNP Non-Gly proBNP

MFurin ----Furin E(—Furin
Corin ----Corin <«—Corin CHF — 50-70%
MBNP (BNP) (BNP) cirkulujiciho proBNP
BNP Active State BNP Deficient State glykosylovano na 171

<— Major Pathway
<— Minor Pathway
— Inactive Pathway
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Syntéza de-novo cca

proANP 1-126 proBNP 1-108
NTproANP 1-98 | &-ANP 99-126 NTproBNP 1-76 | BNP 77-108
' active t/2 2.5 min ||t/2 60-120 min active t/2 20 min

1-30 31-67 79-98 | Vysledny efekt ¢pre|oad afterload, 4 diurézy, natriuézy
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Degradace BNP/NTproBNP

i % ; 1 i 1
E Cardiomyocytes /Endothellal cells ANP

Degradace BNP —
ANP and BNP Exi Inactive 25% ledvinami

CNP cleavage

NPR-B NPR-C

(NPR-C) a neprilysin
Degradace NTproBNP —
pasivni ledvinami

GTP

l""""--.. Receptor
cGMP cGMP

recycling

Endocytosis -

Vasodilation'2

° ® Vasodilation'?

= Antihypertrophy*? ® Antihypertrophy®2

= Antiproliferation? o Antiproliferation? Inactivation of

= Vascularregeneration?® ® Vascularregeneration?! NPs?

« Myocardial relaxation*? ® Venodilation®

» Diuresis, natriuresis2 * Antifibrosis* 1 I
= Antiapoptosis® Natriuretilc peptide

» Anti-aldosterone!? degradation and clearance
» Renin secretion inhibition”

» Reduced sympathetic tone®

]

| Lipolysis’

Natriuretic peptide Isignaling and effects

Eur Heart J 2013;34:886-93; Hypertension 2007;49:419-26; PNAS 2003; 100:3404-09; AJP 1997; 273: H2406-14;  \p Jn— L FAKLLTNI cE
Clin Science 1995; 88:159-64; Eur Heart J 2008; 29:1485-94; Clin Sci 2016; 130:57-77; N Engl J Med 1998;339:321-28. *7 wlinia S0 BRNO
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Nepriméreneé vysoké hodnoty NPs

w
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Kardialni priciny Nekardialni priciny
Srdecni selhani Pokrocily vek
Akutni koronarni syndrom Ischemicka CMP
Plicni embolie Subarachnoidalni krvaceni
Myokarditida Porucha funkce ledvin
Hypertrofie levé komory Porucha funkce jater (zejména cirhdza s ascitem)
Hypertroficka/restriktivni KMP Paraneoplasticky syndrom
Chlopenni srdecni vady CHOPN
Vrozené srdecni vady Zavazné infekce (napfr. BPN, sepse)
Sinové a komorové tachyarytmie Tézké popaleniny
Kontuze myokardu Anémie
Kardioverze, vyboj ICD Zavazné metabolické a homonalni abnormality
Kardiochirurgické vykony (napf. tyreotoxikdza, diabeticka ketoacidoza)
Plicni hypertenze Spankova apnoe
Malek F et al. Doporuceni ESC. Cor et Vasa 2022, 64(2):121-162. . : :AHEII‘,,‘I‘"T’EI;“"E II\U/: lEJ :\]I !




Nepriméreneé nizké hodnoty NPs

Obezita

|zolované selhani prave komory
Akutni (flash) plicni edém
HFpEF

Mirné srdecni selhani

Lecene srdecni selhani
Konstriktivni perikarditida
Srdecni tamponada

Malek F et al. Doporuceni ESC. Cor et Vasa 2022, 64(2):121-162.
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Korelace BNP s LVEDP, PCWP, DPAP, RAP Q%)
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Korelace biomarkert s RAP, mPAP, PCWP N

) 9 ¢
T E—— (kOfEl acni NT-BNP CA125 sST2 hsTn MRpro
£ Modere comviation . (r) (r) (r) (r) ADM
e koeficient) (r)
RAP mPAP PAWP RAP 0,23 069 0,72 0,29 0,66
" > 220 >15 mmH
Definition £ g s s mPAP 0,38 0,58 0,34 0,65
Regional distribution Systemic Pulmonary Pulmonary PCW P O, 3 2 O, 66 O, 3 7 O, 39 O, 62
Biomarkers
cA12s t44 t t4
NTproBNP/BNP . 4 t/t¢
sST2 14 - t
hs-Tn 4 4 4
biocADM ?f f ’
MR-proADM 144 $44 444
JACC 2003;41:1805-11; JACC 2005;45:1667-71; Crit Care 2012;16:R135; JACC 2008;52:2166-74; W . : F‘},‘E‘,{A—E’é{““ MUNI
Clin Chim Acta 2011:412:1582-8; Eur J Heart Fail 2022:24:1751-1766 o7 il S BRNG WEeD




Korelace zmény NT-proBNP s echo parametry

Obrizek nejde zobrazit,

Correlations between baseline and 12-month concentrations of log,-transformed
NT-proBNP and change in LVEF, LVEDVI, LVESVI, LAVI and E/e’

—0.381

LVEF r= LVEDVI

r=10.320

Change from baseline
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Change from baseline in log-transformed
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Change from baseline in log-transformed
MNT-proBNP (pg/mL)

Januzzi JL Jr, et al. JAMA. 2019: 1-11

Change from baseline in log-transformed
MNT-proBMP {(pg/mL)

Change from baseline in log-transformed
MNT-proBNP {(pg/mL)
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Korelace NP s kongesci dle Rtg plic

Congestion score index

Semikvantitativni zhodnoceni méstnani

1 Kvartily CSI (N=1333)

Kvartil CSI | [l 1] IV
1 cs <0,84 08414 1,42 >2
BNP (pg/ml) 65 155 280 480
0 (37-183)  (83-262) (154-592) (286-837)
1 2 3
Superior Cephalization Alveolar pulmonary edema
Peribronchial cuffing Interstitial
Middle Perivascular cuffing pulmonary Localired Confluent Confluent
Kerley A line edema ZZZ:: mild intense
Kerley B line edema*™ edema®
Inferior
Kerley Cline

Mo congestive sign; Vanishing tumor / Costophrenic angle

: . 17. ) FAKULTNI M
Kobayashi et al, PLoS Med 2020; 17:¢1003419, L\ Je— E e |l
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Melenovsky et al Eur J Heart Fail 2015; 17: 1161-1171 @ KUINIKA o



NT-proBNP — akutni srdecni selhani

”

Eur J Heart Fail 2022; 24:1787-1777

A
. The Best Cutpoint =
20000 - 10 Vek NTproBNP
P < 0.001 <50 > 450
0.8 -
o 190007 50-75 > 950
E
(=)}
g T >75 > 1800
Z 10000 - s
o =
3 2
= o
= Y 0.4 -
2e029 Nepravdépodobné AHF
_|_ 02+ NTproBNP < 300
O L I ]
Acute HF (N = 277) No Acute HF (N = 1184)
0.0 - AUC = 0.9148; 95% CI: 0.8978-0.9317
Diagnostic Category Median NT-proBNP Inter-Quartile Range ' ' : ' ' :
Patients without Acute HF 98 pg/mL 35-369 pg/mL 0.0 0.2 0.4 0.6 0.8 1.0
Patients with Acute HF 2844 pg/mL 1247-5976 pg/mL P
1- Specificity
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NT-proBNP pri propusténi a zmena NT-proBNP behem hospitalizace
predikuje progndzu

”

L 4
NTproBNP pri propusteni Pokles NTproBNP za hospitalizace
80 80—
=1 NT-proBNP at discharge <1500pg/ml
™1 NT-proBNP at discharge 1500-5000pg/ml = ¥ NT-proBNP reduction during hospitalization <30%
70| = ¥ NT-proBNP at discharge 5001-15000pg/ml 70 =1 NT-proBNP reduction during hospitalization >30%
I ¥ NT-proBNP at discharge >15000pg/ml >15 tiS

&= £ 30%
< . - <
2 5-15tis ¢ = QY70
< 507 = 507
- 5
> 1,5-5 tis >
° 40— -g 407 > 30%
5 ki
g 30- _ g 307
3 <1,5tis 3

20 207

10 107]

T T T T T T T T T T
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Follow-up (days) Follow-up (days)

Meta-analyza (N=1301) pacientu hospitalizovanych pro akutni dekompenzaci srdecniho selhani
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Sacubitril inhibuje deaktivaci BNP neprilysinem NP

r
Natriuretic peptide system Heart failure —b_

Pro-BNP Angiotensinogen

1 1 Angiotensin |

Angiotensin Il —

Neprilysin 1 Nepr;ysin
\/
=3 j—ﬁ ﬁ— mrecepor | L
J

\.

Zile MR. J Am Coll Cardiol 2016;682425-2436 s A !
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Prechodny vzestup BNP pri Ié¢bé sacub/valsartan

”

2
250 —
—fll— Enalapril
/ Sacubitril/valsartan
o 200 bt
E
2
o =
E A
150 —
2—4 weeks
Enalapril
both arms
" - .
p<0.0001 vs enalapril
100 [ | | [ | |
V2/\V2a V3 V5 V7 V10
Baseline Randomization 1 Month 8 Month

Post-randomization

Zile MR. J Am Coll Cardiol 2016;682425-2436 _ : FAKULTNL ||
Jhund P. Heart 2016;102:1342-7 xiARDIOLOGCKA BRNO M




Pokles NT-proBNP pri [é¢bé sacub/valsartan

1400

1200

1000

800

NT-proBNP median (pg/mL)

600

400

Zile MR. J Am Coll Cardiol 2016;682425-2436

—— Enalapril
Sacubitril/valsartan
E
*p<0.0001 vs enalapril
—
2—4 weeks o .
Enalapril Randomization to either
both arms sac/val or enalapril
: ! ! I I |
V2/N2a V3 V5 V7 V10

After enalapril Randomization 1 Month 8 Month
run-in/prior to
sac/val run-in
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Cil IéCby HFrEF — dosazeni NT-proBNP <1000 €%

4

NT-proBNP levels
Subanalyza pacientu Paradimg HF s baselin NT-proBNP>1000 pg/ml

0.54

HR=0.41 (0.29,0.58)
N - _
0.3+

9 Dosazeno
0.1+ NT-proBNP<1000 pg/ml

N 1 2 3
P .
< Analysis time (years)

NT-proBNP > 3-5000 pg/ml uptitrace leCby/dosetreni
Zména NT-proBNP>30% predikuje zhorSeni/zvyseni plnicich tlaku

Zile MR. J Am Coll Cardiol 2016;682425-2436 - : FAKULTNE
Eur J Heart Fail 2022; 24:1751-1766 BRNG .




Limitace hodnoceni kongesce/dekongesce NP

w
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- Rada faktort zvysuje hodnotu NP, napr fibrilace sini, vek, CHRI
- Wall stress levé komory je hlavnim triggerem syntézy NP, proto

NP mohou podhodnocovat pravostrannou a extravaskularni
kongesci

; FAKULTNI MUNTI
Eur J Heart Fail 2022;1751-1766 Q? | ! lEJ .



CA125 — marker plicni a systémoveé kongesce

w
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- Carbohydratovy antigen 125 (mucin 16), exprimovany na povrchu
mezotelialnich bunek (pleura, peritoneum, perikard) jako
membranovy protein a uvolnovany do obehu.

- Hydrostaticky tlak, mechanicky stres, zanet aktivuji mezotelialni

DUNKy

- Polo¢as 5-12 dnu, nezavisi na véku, EF, renalnich funkcich

_ FAKULTNI
Eur J Heart Fail 2022;1751-1766 C? s B MRS !



CA125 u 286 pacientu s CHSS, korelace s tizi selhani, hemodynamikou a echem

Mitral regurgitation score

Tricuspid regurgitation score

E/A ratio

DT (ms)

RAP (mm Hg)

PASP (mm Hg)

PAWP (mm Hg)

CA 125 (U/mL)

JACC 2003; 41: 1805-1811

2108 2.7 +0.8*% 29+x07%
1308 2.25+0.8* 26+0.8%8§
1.26£0.5 1.9+0.9% 2.3+0.51%
169 £ 45 131 +28* 107 £ 271
T7t3 13 £ 4* 16 + 511
3510 51 +11* 551114
1355 21 £ 5* 25+x6%%
p < 0.005
250 rTTTTT T Tt T TIIIIIIIIIIIIIII
i : p < 0.005 i
200 - | ; |
| |
! i
150 - :_ _______________________________ _|
i p < 0.005 :
i i
! .
100 - @ 3
|
! 57 + 18
4 i
S0 15+9
| .
0 - T T
NYHA class I-II NYHA class III NYHA class IV

L

= 0.005

= 0.005

= 0.005

= 0.005

= 0.005

= 0.005

= 0.005
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CA125 — marker plicni a systémoveé kongesce

4

380 pacientu propusténych po AHF, randomizovanych ke SOC a
CA125-guided therapy — cilem bylo snizit CA125 <35 U/ml
- Castégji adjustovana davka furosemidu a MRA, ale na konci se nelisily

A

0.57
0.4
0.3
0.2

0.17

Cumulative rates of events

Time to first event C
All-cause death/AHF readmission
2.5
SOC
————— CA125-strategy 2.0

1.5

1.0

0.5

Mean number of recurrences

J) Peto-Peto test: p=0.036
=
“RMST difference: 0.08 years; 95% C1:0.02-0.15; p=0.017 0

0 0.25 0.50 0.75 1
Years since randomization

Longitudinal events
Repeated AHF readmission

SOC
_____ CA125-strategy

T | T T T
0.2 0.4 0.6 0.8 1

Years since randomization

B FAKULTNI
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Adrenomedulin (bio-ADM a MR-proADM)

FYZ'OIS’Q'?ke fce ADM | Biosynthesis of Adrenomedullin ¢
- Udrzeni vaskularni integrity
a permeabilni bariery proav | e
o ’ (22-185)
- Pusobi na endotel, hladkou / | \
SvaIOVInu Cev . . Intermediate form | PAMP [~ GlY G'V termediate form. |
- Protizanéetlivy a antioxidacni MR proAM ,
efe kt Amidation Enzyme 1 (45-92) 1 Amidation Enzyme Total AM
- Kardioprotektivni efekt Matuse form S B o vewean
- Produkovany zejmeéna
nadledvinami, prava
sin, plicni arterie
Eur J Heart Fail 2022;1751-1766, Br J Clinic Pharm 2021;87:916-924, Eu J Heart Fail 2022; 24:353-61; Eur J Heart : :‘H'E‘iﬂ'é'h.cg m lEJ gl

Failure 2020; vol 23:489-491



Myocyte Myocyte Neurohormonal

injury stretch activation
ADM a kongesce
<& &
PCWP
PA mean
ADM a srdecni selhani RAP
- Koreluje s tizi kongesce pri prijeti a PVR
pri propusteni z hospitalizace co
- Zvyseny pri otocich, dusnosti,
plicnich chriipcich, hepatomegali, r coefficient L

r v /4 - q-’ bt G D
zvysené JVP, ascites P
& 1 A ta ©
- Silna korelace s PCWP o
, y = , C BMI 2 35 kg/m? D
- Neni zavisly na BMI 07 Pl =05 12056, p=0.02 0 P =05 i 35 kgums
r=0.72, p=0.001
- Prediktor prognozy 220 : £ o
£ £ o
3 10- BMI < 35 kg/m? 2o e BMI < 35 kg/m?
a r=0.51, p=0.0008 = r=0.48, p=0.002
Eur J Heart Fail 2022;1751-1766, Br J Clinic Pharm 2021;87:916-924, 0 , : : : , 0 : : ] : :
Eur J Heart Fail 2022; 24:353-61; -1.5 -1.0 -0.5 0.0 0.5 1.0 -1.5 -1.0 0.5 0.0 0.5 1.0

1 s RAD sawe= AT™RA 1 s RO s A ISAA



Solubilni ST2 (sST2) )

4

- ST2 (interleukin-1 receptor-like 1) je v transmembranove formeé (ST2
ligand) receptor pro IL-33 a ma anti-hypertroficky/fibroticky efekt

- Solubilni forma vaze IL-33 a tim snizuje jeho dostupnost a pozitiv. efekt

- Produkce ST2 u akutni dekompenzace je stimulovana prozanéetlivymi
cytokiny produkovanymi endotelialnimi bunkami cev a plicni tkani v
reakci na hemodynamickou kongesci a zanet

- Neni ovlivhén renalni dysfunkci

- Vysoka hodnota je spojena s dysfunkci levé a zejmeéna pravé komory,
diastolickou dysfunkci, zvysenym plnicim tlakem LK

. _ FAKULTNI MUNTIT
Eur J Heart Fail 2022;1751-1766 Q? | ! lEJ .



Solubilni ST2 (sST2) u AHF <

30 pacientu s AHF |éCenych plicnim katetrem vedenou |éCbou (inclusion
CVP>8 mmHg/PCWP>16mmHg/SVR>1200 dyn-sec/cm>/Cl<2l/min)

Cil — dosahnout CVP<8, PCWP<16, SVR<1200

Denne stanoven NTproBNP, sST2, MPO, hsTn, cys-C

Median hodnot: EF 21%, vék

A 57, CVP 10, PCWP 24, SVR 1366

] Korelace sST2 a CVP r=0,73

- —— —' Korelace sST2 a SVR r=-0,436
I T Nebyla korelace s

NTproBNP, Tn, PCWP a CI

Prediktor non-respondence sST2

Days from Admission to Cardiac Intensive Care Unit CVP (AUC O 82) PCWP (AUC O 68)

W TNI
Crit Care 2012; 16:R135 X Kﬂﬁiﬁfhmcm : BHE{‘,"‘ °°°°°° m lEJ H !

Cumulative survival
iLv)
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Solubilni ST2 (sST2) u CHSS )

uuuuuuuuuuuu

- Enalapril

Change from baseline to month 8

PARADIGM-HF: Sacubitril/valsartan
signifikantné snizil hladinu sST2 po 1 a 8
mesich ve srovnani s enelaprilem

- Korelace s NTproBNP r=0,22

- Nezavisly prediktor progndzy

aaaaaaaaaaaaaaaaaaaaaaaaa

7% (-9%, -4']*;}; p<0.001

Geometric mean change
in 5572

e
—_— —
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Solubilni CD146 Q?

CD146 — glykoprotein exprimovany na povrchu endotelii, hladke svaloviny cév a
pericytech cev, solubilni forma vznika odstépenim extracelularni casti CD146
CD146 — podili se na integrité cév (permeabilita, angiogenese, hojeni)

sCD146 — zvysSeny pfi zanéetu, vaskularnim poskozeni a endotelialni dysfunkci
Zvysené hodnoty u pacientt s otoky nebo dilataci VCI (kongesce v zilnim recisti)
Hodnoty sCD146 koreluji s plicni kongesci dle Rtg |épe nez NTproBNP

BBNP (pg/mL) [sCD146 (ng/mL)
D 1000- -
1000 - Admission °
: 900 '. ® Discharge P=0.002

= % ,' = 800 <m0l NS
“‘uE“a : *E«,, | ° 25500 |
B 600 g o
w w -
it | < 600 2,000
© 1 ! © 500 | 1,500
£ ! ! &
° : . s .
Q. | o . 1,000

: S N 400 | . o

| L] =]

200 - 1
1 Pearson correlation coefficient [95% C1) 500
S ' 300 © . _ 0.76 [o.u_- 0.94]
No peripheral Peripheral 5 10 20 30 0F
edema edema Vena cava diameter (mm) . P=0.042 - IOEIJEJI P=0047 |
<U.

EJHF 2022; 24:1751-1766, E. Gayat, Mebazza A et al, 1JC 2015; 199:241-247;

No or mild congestion Interstitial edema Alveolar edema

Kubena, et al Ann Lab Med 2016; 36:300-305

Pulmonary congestion
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Dalsi biomarkery v hodnoceni kongesce/dekongesce Y

C-terminal pro-endothelin-1: ET-1 — silny vasokonstriktor, CTproET-1 stabilni
prekursor, koreluje s mPAP (r=0,73) a PCWP (r=0,67)

Hemokoncentrace — hodnocena odhadem plazmatického volumu (ePVS) pomoci
Duartovy rovnice nebo zména plazmatického volumu pomoci Strausovy rovnice
(ze znalosti hgb a hct)

Markery jaterni kongesce — spojeno se zvysenym CVP, v dusledku zejména
dilatace sinusoidu, elevace bilirubinu, GGT, ALP
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Zhodnoceni euvolémie

Eur J Heart Fail 2019; 21:137-155

CONGESTED

Variable
EUVOLEMIA
= | Orthopnea None Mild Moderate Severe/worst
-E JVP (em) <8 and no HIR <8 8-10 or HIR+ 11-15 =16
E.u. Hepatomegaly Abzent Liver edge Moderate Massive
9 pulsatile enlargement
i enlargemeant and tender
£ Edema Mone +1 42 344
- BMWT =400m 200-400m 200-300m 100-200m <100m
MNP (one of
both): <100 100-299 300-500 >500
-BNP <400* 400-1500 150:0-3000 >3000
-NT-proBNP
- pulmanary - Interstitial or
_E clear clear cardiomegaly venm:ls alveolar edema
@ | Chest X-ray congestion™
] - small pleural
o effusions*
.LE none of two: One of two: Both:
ﬁ Vena Ca'nﬁ - Max diameter >2.2 cm - Max diameter »2.2 cm - Max diameter
= imaging - collapsibility <50% - collapsibility <50% =2.2¢cm
- collapsibility
<50%
Lung =15 B-lines when scanning 15-30 B-lines when scanning >30 B-Iine;
Ultrasound * 28-sites 28-sites il scanning
28-sites

L

INTERNI
> : KARDIOLOGICK,

KLINIKA rrizimoecr

A
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Zhodnoceni a cile (de)kongesce - biomarkery Q?

g AHF — pokles NTproBNP < 1500 pg/ml nebo BNP < 250 pg/ml A
Nebo ANP >30%

L (Hemokoncetrace — AHgb > 10 g/l) )
g CHSS~ cil NTproBNP < 1000 pg/mi A
NT-proBNP > 3000-5000 pg/ml uptitrace |é¢by/dosetfeni
L ANP > 30% predikuje zhorseni/zvyseni plnicich tlak )

N
J

CHSS - cil CA125 <35 U/ml

Dalsi slibné biomarkery — MR-proADM, CD146, sST2, CTproET-1

\ J

) : FAKULTNI M
i NEMOCNICE
BRNO 1




Dékuji za pozornost

INIKA iz 1 BRN
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