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Echo a NT-proBNP — zaklad diagnézy HF

+ symptomy + fyzikalni nalez + dalsi (EKG, RTG ...)

Jaky je vztah meazi
NT-ptoBNP
a echokardiografii?



NT-proBNP versus EF
HF-rEF HF-mrEF HF-pEF
< 40% 41 - 49% > 50%
' NT-proBNP \ f niproenp

r2=0,33 |pP<0.001 -
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Ejekcni frakce LK End diastolické napeti
EF (%) ED wall stress (kdynes/cm?)

BNP / NT-proBNP — ,,blizsi* vztah k diastole nez systole

Iwanaga et al. J Am Coll Cardiol 2006;47:742— 8



BNP versus diastolicka dysfunkce LK

Vztah plnicich tlaku Stupen diastolické dysfunkce
a diastolické dysfunkce (asymptomaticka dysfunkce + HFpEF)
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Typ pInéni  Normalni Porucha Pseudo- Restriktivni Normalni Porucha Pseudo-  Restriktivni
relaxace normalizované relaxace normalizované

Adapted from Zile M, Brutsaert D: New concepts in diastolic Troughton RW and Richards AM. B-type natriuretic peptides and
dysfunction and diastolic heart failure: I. Diagnosis, prognosis, and echocardiographic measures of cardiac structure and function
measurements of diastolic function. Circulation 105:1387, 2002.) JACC Cardiovasc Imaging. 2009 Feb;2(2):216-25..




NT-proBNP versus diagnéza HF

NT-proBNP/BNP

Souhrn Doporucenych postupt

Evropské kardiologické spolecnosti pro diagnostiku
a lécbu srdecniho selhani z roku 2021

(Summary of 2021 ESC Guidelines for the diagnosis and treatment of heart failure)

& E{ Filip Maleks, Jifi Vesely®, Radek Pudils, Jindfich Spinar?,
F e §a Ivan Maleke, Lenka Spinarova?, Petr O3tadal?, Jan Bélohlavek’,
{1 Zdroj: Wikipe JiFi Vitovec, Jan Krejéi¢, Jaromir Hradec?
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vidiastole symptomy a fyzikalni nalez
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Polomér x strukturalni / funkéni

postizeni srdce
24 Tloustka stény

+
|srdecni vydej /

Asymptomaticka 1 intrakardialni tlaky

Dysfunkce i HF v klidu / zatezi




BNP versus diastolicka dysfunkce LK
- asymptomaticka x HF

Asymptomaticka dysfunkce
B Symptomatické HFpEF
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Porucha Pseudo- Restriktivni

relaxace normalizované

Troughton RW and Richards AM. B-type natriuretic peptides and echocardiographic measures of cardiac structure and function JACC
Cardiovasc Imaging. 2009 Feb;2(2):216-25..



Echo vs produkce NT-proBNP
Napeti steny — end diastola

Priamér /2 X Plnici tlaky - levo / pravostranné

24 Tloustka stény

Masa myokardu



ProC u HFrFE vyssi NT-proBNP?
HF-reF HF-mreF HF-pEF
< 40% 41 - 49% > 50%

Systolicka
s\[=l dysfunkee ~ Diastolicka IBNP

dysfunkce

Excentricka
hypertrofie

Koncentricka
hypertrofie

‘ 24 Tloustka stény f 2% Tloustka stény

Adaptovano z Ouzounian M. Nature Clin Pract Cardiovasc Med. 2008;(7):375-386



Zastoupeni hladin BNP dle EF

BNP/NT-pro-BNP u typu HF
dalsi prognosticka stratifikace

Az 20% HFpEF ma normalni NT-proBNP/BNP

,Hladina NP
nerozlisi typ HF*

B 0250 pg/mi
B 251-750 poy/nd
B > 750 pogy'nd
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DKMP ICHS Plicni hypertenze
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NTproBNP versus pohlavi, vek, CKD

Pohlavi + vék a BNP

BNP (pg/ml, log)

Korelace GFR a NT-proBNP

P=<0.001

NT-proBNP (pg/ml, log)

GFR (miimin/1,73m2)
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Efekt HF + GFR na NT-proBNP
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Anwaruddin S et al. Renal Function, Congestive Heart Failure, and Amino-Terminal Pro-Brain Natriuretic Peptide Measurement : Results From the ProBNP
Investigation of Dyspnea in the Emergency Department (PRIDE) Study. JACC Volume 47, Issue 1, 2006, 91-97




Natriureticke peptidy a fibrilace sini

AF Bez AF

PermanentParoxysmal Mo History of
Atrial Fibrillation E Atrial Fibrillation
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Final Diagnosis of Acute Heart Failure

Knudsen et al. Impact of Atrial Fibrillation on the Diagnostic Performance of B-Type Natriuretic Peptide Concentration in Dyspneic
Patients : An Analysis From the Breathing Not Properly Multinational Study. JACC, Volume 46, Issue 5, 2005, 838-844




BNP a NT-proBNP u obezity + HF
Inverzni vztah BMI x BNP a NT-proBNP

Akutni

P<0.001 P<0.001
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BMIs25  BMI 25-29.9 BMI230 BMIs25  BMI25-29.9 BMI230
Weight Categories Weight Categories

Neakutni® Podobny inverzni vztah jako u akutniho HF

| Produkce BNP?
: 1Clearance receptoru na adipocytech?
Casneéjsi diagnéza HF o obéznich diky symptomim?

Krauser DG et al. Effect of body mass index on natriuretic peptide levels in patients with acute congestive heart failure: A ProBNP Investigation of Dyspnea in the
EmergencyDepartment (PRIDE) substudy. Am Heart J 2005;149:744-50.



Konstriktivni vs. restriktivni KMP

U konstrikce relativné nizsi hladiny
BNP a NT-proBNP
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pa/ml cm/s
® @ Ildiopathic CP

0 O Secondary CP
® RCMP

oe

aw

231+ 104
pa/mi

BNP (pg/ml)

cce @0

>
£

o

£

=]

=

QO

2
L
0
|_
O
T
O
I

Kons. Restr.

Sengupta PP, Krishnamoorthy VK, Abhayaratna W, Korinek J et al. Comparison of Usefulness of Tissue Doppler Imaging Versus Brain Natriuretic Peptide for Differentiation of
Constrictive Pericardial Disease from Restrictive Cardiomyopathy Am J Cardiol 200; 102:357-362



NT-proBNP (+ BNP) a ESC doporuceni

Diagnostic algorithm for heart failure

Chronické HF | Chronické HF

Suspected heart failure

°
« Riskfactors - F | S
- S R + Symptoms and/or signs

»  Abnormal ECG

] 3 >
NT-proBNP 2 125 R NIproBilp = 95
BNP >35 i i -

or if HF strongly suspected
;7 orif NT-proBNP/BNF unavailable

Echocardiography

]

Abnormal findings
1

Akutni HF :

Heart failure confirmed
Define heart failure phenotype
based on LVEF measurement

NT-proBNP < 300
BNP < 100 — 11—

40%  41-49%  =50%
(HFrEF)  (HFeEF)  (HFpEF)

T._ { J
ine aeti a

Heart failure unlikely

!

Consider other diagnoses

ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012/16/21



Echo a NT-proBNP poskytuji
doplnujici se informace — zasadni v dg. HF

NR-proBNP produkovano v reakci
na zvysené napeti sten myokardu v diastole

NT-proBNP 111 u HFrEF vs THFpEF
- dano vetsim polomerem a tenci stenou u HFrEF

NT-proBNP neni produkovan jen LK
- Nerozlisi systolickou a diastolickou dysfunkci

NT-proBNP nadale
nejlepsi biomarker v diagnostice HF (125/300/365)




DKMP ICHS (EF LK 30%) Tézka PH
+ porucha relaxace + pseudonormalizace + TR a dilatace PS

5.

—
Ad

Aortalni sten6za Mitralni regurgitace 4+ Mitralni stenéza
+ koncentricka hypertrofie + dilatace levé siné + PH + dilatace LS a PS



Napeti steny x BNP
u HFpEF a HFrEF

r=0,70

Y =-283.247 + 13.593 *

20 40 60 80 100 120 140 160

End diastolické napéti End diastolické napéti
ED wall stress (kdynes/cm?) ED wall stress (kdynes/cm?)

Iwanaga et al. J Am Coll Cardiol 2006;47:742— 8



Receptory NPs a jejich fyziologicke ucinky

/

Kardioyocyty Endotelialni bunky
¥
l— ANP 1
BNP | CNP
NPR-B v

CTP emP GTP

NPR-A

7 NPR-C

cGMP : Recyklace
Internalizace

receptoru

* Diuréza + natriuréza - \/azodilatace Degradace NP
* Vazodilatace

« Antihypertrofie

* Antifibroza

* Antiproliferace

* Antiproliferace
 Antihypertrofie

* Antiapoptdza

* Dalsi uéinky ...

Korinek J et al. Insights into natriuretic peptides in heart failure: an update. Curr Heart Fail Rep. 2008 Jun;5(2):97-104.
Mangiafico et al. Eur Heart J 2013;34:886—93;




Patofyziologie natrluretlckych peptidu

| aktivita
sympatiku

| chuti k soli
| zizné

j

! flbroza
! hypertrofle

)

Vasodllatace } - —

1 natriureza + dlureza ( tepny i zily)

| reninu

T GFR




Neurohumoralni aktivace u HF

Renin — Angiotensin
/ N \
Natriuretické Sympatikus
peptidy /

Aldosteron

Enadotelin

\/ASOPresIn




Srdecni selhani a hladina NPs
Relativni deficit NPs

111 Rezistence
na BNP

The New England Journal of Medicine

INTRAVENOUS NESIRITIDE, A NATRIURETIC PEPTIDE, IN THE TREATMENT
OF DECOMPENSATED CONGESTIVE HEART FAILURE

WiLson S. Coruccl, M.D., Url ELkavam, M.D., DarLenE P. Horton, M.D., WiLLiam T. Asradam, M.D.,
RogerT C. Bource, M.D., ALLEn D. Jonnson, M.D., Lynne E. Waconer, M.D., MicHaeL M. Givertz, M.D.,
CHANG-sENG Liang, M.D., Pu.D., MaTtTHEW NEIBAUR, M.D., W. HERBERT HAUGHT, M.D.,

AND THIERRY H. LEJeEmTEL, M.D., FOR THE NESIRITIDE STUDY GROUP*

Cedric Moro, Max Lafontan. Natriuretic peptides and cGMP signaling control of energy homeostasis. American Journal
of Physiology - Heart and Circulatory Physiology Published 1 February 2013 Vol. 304 no. 3, H358-H368



Viiv onemocneni na hladiny NPs

,2veétsina nekardialnich - zpusobena kardialni komplikaci*

Kardialni

* Srdecni selhani (HFpEF + HFrEF)
 Plicni hypertenze (embolie...)
* ICHS, onemocneéni perikardu, fibrilace sini ...

Nekardialni

* Plicni (embolie, plicni hypertenze, OSA, CHOPN)
* Neurologickeé (ischemické a hemoragické CMP)
 Kriticke stavy (sepse, popaleniny...)

« Renalni insuficience

 Anémie, cirh6za, hypertenze




NT-proBNP v predikci hospitalizace
pro HF u DM po AKS

Studie ELIXA (lixisenatide vs placebo)
6068/5450 pt s DM a AKS pro tuto analyzu, sledovani 26 mésicu, 4x Nt-proBNP
~ 20% HHF pfed randomizaci ; ~ 3% HHF v prubéhu studie

S anamnézou
hospitalizace pro HF

Bez predchozi
hospitalizace pro HF

Hospitalizovani pro HF : Hospitalizovani pro HF
(v prabéhu 720 dni po AKS) (v prubéhu 720 dni po AKS)
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Wolsk E. et al. Increases in Natriuretic Peptides Precede Heart Failure Hospitalization in Patients With a Recent Coronary Event and Type 2 Diabetes Mellitus. Circulation.
2017;136:1560-1562



EF, EDP, systolické a diastolické napeti x BNP

r=0,33 |P<0.001
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End systolické napéti ! i End diastolické napéti
ES wall stress (kdynes/cm?) ED wall stress (kdynes/cm?)

Iwanaga et al. J Am Coll Cardiol 2006;47:742— 8



Napéti stény x BNP u HFpEF a HFrEF

1 Y=-181.271 +37.48 * X; r2=0.47 1 Y=-184974+12.135* X; r?=(.881
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End diastolicky tlak End diastolické napéeti
ED pressure (mmHg) ED wall stress (kdynes/cm?)

g

Y =-8.244 +9.301 * X; 2 =0.143 1 Y=-283.247+13.593 * X; ¥’ =0.704
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End diastolicky tlak End diastolické napéti
ED pressure (mmHQ) ED wall stress (kdynes/cm?)

Iwanaga et al. J Am Coll Cardiol 2006;47:742— 8




