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* patofyziologie natriuretickych peptidu
e srovnani BNP a NT-pro BNP

 praktické vyuziti natriuretickych peptidu + priklady
z klinické praxe
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Natriuretické peptidy

* bilkoviny, které se bézné vyskytuji v téle

 zvysuji diurézu a natriurézu

e chrani srdce pred pretizenim a remodelaci
(ANP, BNP, CNP, urodilatin,...DNP....)

1
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Natriuretické peptidy - historie

* 1. 1981 — objev ANP (Bold et al., extrakt tkané ze srde¢nich
sini podany krysam zpUsobil masivni diurézu)

* 1. 1988 — objev BNP (mozek prasete)

BNP (1-32), human
Sequence: Ser-Pro-lys-Met-Val-GIn-Gly-Ser:
- Gly-Cys-Phe-Gly-Arg-lys-Met-Asp-Arg-lle-
Ser-Ser-Ser-Ser-Gly-Leu-Gly-Cys-Lys-Val-Leu-
* Arg-Arg-His




Produkce a déleni BNP

kardiomyocyty levé srdec¢ni komory produkuji
natriureticky peptid ve formé prohormonu pro-BNP
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prohormon pro-BNP
(108 aminokyselin)

fragment NT-proBNP
uvolnény do krve

(76 aminokyselin)

biologicky inertni molekula
delsi fetézec, vyssi stabilita,
3-4x delsi biologicky polocas nez BNP

neni Stépen neprilysinem
(neutralni endopeptidaza)
vyluCovan ledvinami

nasledna
fragmentace
na 2 molekuly

signalni peptid BNP
uvolnény do krve
(32 aminokyselin)

biologicky aktivni molekula
kratSi fetézec, niZsi stabilita,
biologicky polocas pouze 22 min

stépen neprilysinem
(neutrélni endopeptidaza)

ouc



receptory (ledviny, mozek, cévy)
aktivace pres cGMP

Zvyseni diurézy, natriurézy, inhibice RAAS, sympatiku,
snizeni fibroprodukce, vazodilatace, hypotenze

=> protektivni uloha v patofyziologii CHSS

Hodnoty NP koreluji s PCWP a LVEDP => odrazeji
aktualni hemodynamicky stav
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Rozdily mezi BNP a NT-proBNP

Vaha 3,5 kD 8,5 kD

Biologicka aktivita ano ne
Polocas 20 min 120 min
Odbouravani NP receptory renalni clear.
Zvysovani s vékem + ++++
Dokoncené studie 1370 39

Vstup na US trh 11/2000 12/2002

)




e za fyziologickych podminek hodnota BNP je obdobna
jako NT-proBNP

e v pokrocilych fazich CHSS — vyrazné (exponencialné)
narusta NT-proBNP (az 10x)

 NT-proBNP vice senzitivni v ramci detekce lehcich
forem levokomorové dysfukce
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Vyhody stanoveni NT-proBNP ve srovnani s BNP

* dvojnasobné delsi retézec aminokyselin, eliminace
Z organismu nezavisla na neprilysinu, delsi biologicky
polocas

 Vyssi stabilita molekuly NT-proBNP - odebrany vzorek
proto nemusi byt okamzité analyzovan nebo zamrazen
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BNP v.s. NT-proBNP

1. Podil faledné negativnich vysledki®

3. Stabilita molekuly ve vzorku pfi pokojové teplotés® 72 hod 4 hod

5. Biologicka individualni variabilita? 25 % 40 %

7. Predikce srdeéniho selhani u renalni dysfunkce' 0,86** LT

6. O’'Donoghue, M,. et al. (2005). J Card Fail 11, S9-14

7. Zaphiriou, A. et al. (2005). Eur J Heart Fail 7, 537-541

8. Yeo, K.T., et al. (2003). Clin Chim Acta 338, 107-115

9. Van de Merwe, D.E., et al. (2004). Clin Chem 50(4), 779-780
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* Vek, pohlavi, obezita
(AF, chlopenni vady, mitralni stendza, flash edémy...)

VvV /

obezita — tukova tkan, clearancové receptory => nizsi
hladiny NP (o 30-50%) => retence soli a vody u obéznich
pacientu => ¢asna manifestace CHSS

zeny — vyssi hladiny NP, souvislost s vyrazneéjsi fibrotizaci
myokardu?... (christ M, JACC 2006)
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BNP v.s. NT-proBNP v kontextu zavedeni ARNI

3D struktura sakubitril-valsartan




L , heart failure , , ,
natriuretic peptide system 4 Je renin-angiotensin system

angiotensinogen
(liver secretion)

angiotensin |

NT-pro-BNP l
: angiotensin ||
neprilysin

inactive « e
ragments Foe AT, receptor

(]

[ vasodilation AHU377 Valsartan
| blood pressure |
| sympathetic tone LBQ657
| aldosterone level
| fibrosis

| hypertrophy
natriuresis / diuresis

vasoconstriction

1 blood pressure
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1 aldosterone level
1 fibrosis
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BNP v.s. NT-proBNP v kontextu zavedeni ARNI

* Hladina BNP s zvysuje — efekt inhibice neprilysinu

e Aktivitu onemocnéni odrazi pouze hodnota NT-pBNP
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1,400

1,200

1,000 M
: -»
800+ o
3-6 week
600 ol
both both anms
et *n <0.0001 vs. Enalapeil
400 | I | 1 |
V2/V2a V3 V5 V7 V10
Baseline Randomization 1Month 8 Months
~Post-Randomization
-®- Sacubitril/Valsartan

BNP (pg/ml)

250
2001 °</Q
150
3.6 weelt
2-4 week
Enalapril Valsartan
botharms  botharms
*p <0.0001 vs. Enalapeil
100 : : : ,
v2V2a V3 V5 Vi ViD
Baseline Randomization 1 Month 8 Months
“Post-Randomization
- Enalapril

)

?



BNP, NT-proBNP - vyuiiti v klinické praxi

srdecni selhani - diagnostika
- odhad progndzy
- (vedeni terapie)

Pravostranné srdecni selhani (EAP, IMPK, cor pulmonale)

Plicni hypertenze
* AKS
FS, chlopenni vady (vyjma MiS)

(Sepse, renalni insuficience)




ESC Guidelines 2016

PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

| ASSESSMENT OF HF PROBABILITY

I. Clinical history:

Histary of CAD (M, revascularization)
Histary of arterfal hypertension
Expasition to cardiotaxic drug/radiation
Use of diuretics

Orthog { paraxysmal nocturnal dysp

NATRIURETIC PEPTIDES
No HF unlikely:

+ NT-proBNP =125 pg/mL - consider ather
+ BNP =35 pg/ml diagnosis

All al
z| present [

peptides not routinely
done in clinical
practice

* NT-proBNP 2125 pgiml.
- BNP 235 pgimL

" NATRIURETIC PEPTIDES

o TP ——

A

ECHOCARDIOGRAPHY | ] Neormal®

ECHOCARDIOGRAPHY

|

If HF confirmed (based on all available data):

determine aetielegy and start apprepriate treatment




Cut - off hodnoty pro akutni srdeéni selhani

e Laboratory tests:

— Natriuretic peptides.

— Upon presentation to the ED or CCU/ICU, a plasma NP level
(BNP, NT-proBNP or MR-proANP) should be measured in all
patients with acute dyspnoea and suspected AHF to help in
the differentiation of AHF from non-cardiac causes of acute
dyspnoea. NPs have high sensitivity, and normal levels in pa-

<100 pg/mL, NT-proBNP <300 pg/mL,

WA ad o areu

levels of NPs do not automatically confirm the diagnosis of
AHF, as they may also be associated with a wide variety of car-
diac and non-cardiac causes (Table 12.3). Unexpectedly low
levels of NPs can be detected in some patients with decom-
pensated end-stage HF, flash pulmonary oedema or right sided

AHF.




Poznamka 2z praxe

e cut — off hodnoty pro NT-proBNP v aktualnich Guidelines jsou
validovany pro metodu Elecsys NT-proBNP

e pri pouziti jinych metod stanoveni NT-proBNP mohou byt
vysledky u téhoz pacienta odlisné

Non-HF population — Age Groups
45-54 55-64 65-74

Information from Assays
package inserts

Roche Elecsys NT-proBNP? b 493
Mean NT-proBNP (pg/mi) Siemens Advia Centaur NT-proBMNP= 619
Alere NT-proBNP for Architect? 921
Roche Elecsys NT-proBNP? 204 anz
Median NT-proBNP (pg/ml)  Siemens Advia Centaur NT-proBNP? na 350
Alere NT-proBNP for Architect® 437 579

Alere NT-proBNP for Architect. Version, August 2017. Available

in CE-mark region only(Check CMP WebPage) Lékaiska fakulta 5

Advia Centaur Package Inserts (XP, XPT, CP). Version, August ” Univerzity Palackého [. INTERNI KLINIKA

2017. Available in CE-mark region only KOMPLEXN & @l KARDIOLOGICKA
FARDIOVASKULARII CENTROM FAKULTNT NEMOCNICE OLOMOUC

Elecsys proBNP Il package inserts (e411, e601,e602,e801)



* stanoveni natriuretickych peptidd nyni mozné 12 x ro¢né

e pacient se znamym srdec¢nim selhanim s nastavenou
farmakoterapii muze mit hodnoty natriuretickych
peptidi normalni
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Muz, rocnik 1973
DKMP, v.s. postmyokarditicka, LBBB chron, dg v r. 2003
EF LK 20% vstupné, zlepseni na 35%

Dlouhodobé sledovan, stabilni, NYHA |, bez potizi,
opakované odmitl CRT-D

Nastavena farmakoterapie:

Eplerenon 50mg/den, Betaloc 100mg/den (vice
netoleruje, TF 65/min), Prestarium 10mg/den

Lékarska fakulta 5
Univerzity Palackého I. INTERNI KLINI [<A
v Olomouci KARDIOLOGICKA
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2/2017 dekompenzace, LCO sy, etiol.
bronchopneumonie (dobutamin, furosemid i.v., ATB...)

Postupna stabilizace
Implantace CRT-D
NYHA I, EF LK 25%

Znovunastaveni farmakoterapie, ARNI od 4/17

Medikace: Eplerenon 50mg/den, Betaloc 200mg/den
(up-titrace po CRT), Entresto 97/103 mg 2xden

Lékarska fakulta 5
Univerzity Palackého I. INTERNI KLINI [<A
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Vyvoj hodnot NT-proBNP

4918.0—
2024.4
2950.8-
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* na ED az v 20% chybné diagnostikovana pri¢ina dusnosti

* Negativni prediktivni hodnota (az 99%)

* NP presnéjsi v diagnostice srdecniho selhani nez klinicky usudek
v ramci ED

NT-proBNP vs. clinical judgement and the combination of both

—— NT-proBNP Clinical judgment Combined
AUC=0.94 AUC=0.90 AUC=0.96
1.0
)
- ¢ 08
- >
S = 0.6 NT-proBNP versus clinical judgment p=0.006
- 0 : Combined versus NT-proBNP p=0.04
g 8_ 0.4 Combined versus clinical judgment p<0.001
Q © |
®» B2 02|
s’ ;'
0 §
0 0.2 0.4 0.6 0.8

1-Specifity (false positives)

Adapted from PRIDE Study &



Improving outcomes while reducing costs:
IMPROVE-CHF trail '2, n =500

NT-proBNP Usual care p-value
ED visit (hours)* 5.6 (4.0-8.0) 6.3 (4.3-8.6) 0.0309
Patients rehospitalized by 13 20 0.0463
day 60 (%)
Cost of all ED visits, 5,180 6,129 0.0232
hospitalizations and out- (3,005-8,416) (3,384-9,991)

patient services (USD)**

21 9% reduction in time spent in ED and 35 % reduction in rehospi-
talization translated to a 15 % reduction in total direct costs
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Val-HeFT - prognéza HF pacientu v zavislosti
na hodnoté NT-proBNP

0.3

High-=high

£ o2
E
aﬂl.'l
120 180 240 300 360 420 480 540 GO0 o8B0 0 7HO
Days from randomization

Sl Rl Kaplan-Meier Curves for All-Cause Mortality in the 4 Categories of Patients

Patients were divided into 4 categories according to NT-proBNP concentrations at baseline and 4 months relative to a threshold (1,078 pg/ml) determined by ROC
cunves. Low—low (patients with NToproBMP below threshold at baseline and 4 months, n = 904 patients), high—high (patients with NT-proBNP above threshold at base-
line and 4 months, n = 599), high—low (NT-proBMP above to below threshold, n = 125), and low—=high (NT-proENP below to above threshold, n = 114). Logrank test,
chisquare = 96.5, p = 0.0001. NTooroBNP = N-terminal pro-brain natriuretic peptide; ROC = receiveroperator characteristic.
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Vyvoj hodnot NT-proBNP
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PARADIGM-HF - progndza HF pacientu v zavislosti
na hodnoté NT-proBNP

FIGURE 2 Effects on Risk of Primary Endpoint if N-Terminal Pro-B-Type Natriuretic Peptide Changed From Baseline to 1 Month After Randomization:

High-High, High-Low, Low-High Analysis
0.4
High-High ) . Reference
#,.—r' High-High -
-
034 i

HR = 0.65 (0.44-0.97)
Low-High - &

Risk of Primary Endpoint After 1 Month
S
1

0.1 1
HR = 0.41(0.29-0.57)
High-Low - &
0.0 4

T T T T

0 1 2 3
Number at risk Years HR = 0.35(0.27-0.46)
High-High 903 746 476 19 Low-Low { ———@—
High-Low 287 263 174 74
Low-High 122 m 78 36 T T T
Low-Low (3] 581 390 182 0.4 0e o8 !

Hazard Ratio

Categorical analysis. Patients were divided into 4 categorical groups described in the Methods. (A) The lowest primary event rate occurred in the Low-Low group; the
highest primary event rate occurred in the High-High group; the High-Low and Low-High groups had intermediate primary event rates. (B) Hazard ratio (HR) and 95%
confidence intervals for each category, with High-High serving as a reference.




Hodnota NP pred dimisi — prediktor prognézy

Figure 4: Prognosis Based on Discharge Levels of BNP in Patients Admitted with
HF

Death or readmission
100% p <0.0001

//_' 152
15%

) /
/ p <0.0001
5.1

15%
_/_
0%
0 30 60 90 120 150 180 Hazard ratios of second
Follow-up (days) and third versus first
_ ) ) BNP range
me= Pre-discharge BNP>T700ng/| === Pre-discharge BNP350—700ng/l === Pre-discharge BNP<350ng/I
n=41, events=38 n=41, events=30 n=41, events=18
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Muz, 46 let

DKMP, dg. od roku 2007, RA negat., NYHA |, bez
medikace (absence symptomu, |é¢bu odmitl...)

Predan do poradny pro CHSS 3/2013

NYHA Ill, EF LK 20%, LVEDD 85 mm
NT-proBNP: 1697,0 ng/I

Lékarska fakulta 5
Univerzity Palackého I. INTERNI KLINI [<A
v Olomouci KARDIOLOGICKA
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Medikace:

e Carvedilol 25 mg 1-0-1, Ramipril 10 mg 1-0-0,
Spironolakton 25 mg 0-2-0, Furosemid 40 mg 1-0-0

 Po 9 mesicich — stabilizace, NYHA II-Ill, echo beze
zmeény, SR, LBBB

* => primoimplatantace biventrikularniho defibrilatoru z
primarné preventivni indikace v 01/2014

Lékarska fakulta o
Univerzity Palackého I. INTERNI KLIN |!<A
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* Po implantaci BiV ICD subjektivni zlepseni, NYHA Il, ale
objektivné beze zmeéeny, echo nalez identicky
(responder CRT)

e 2016: vysazen Ramipril, nové Entresto 49/51 mg 1-0-
1, nepodarilo se dotitrovat pro symptomatickou
hypotenzi
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* NYHA |, TK 115/69 mmHg, TF 67/min, bez klin. znamek
kongesce

* VO, max: 22,4 ml/kg/min — odpovida Weber A
ALE: NT-proBNP: 593,5 ng/|

e ECHO — beze zmény, EF LK 20%, LVEDD 89 mm
(nepodarilo se dosahnout reverzni remodelace LK)

Lékaiska fakulta

Univerzity Palackého . INTERNT KLINIKA

J KARDIOLOGICKA
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Vyvoj hodnot NT-proBNP
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* nejednoznacné vysledky
* metaanalyzy spise favorizuji NP-guided therapy
e zejm. u mladsich pacientld s méné komorbiditami

* NP - guided therapy vede k castejsi up-titraci
farmakoterapie srdec¢niho selhani

Lékarska fakulta o
Univerzity Palackého I. INTERNI KLIN |!<A
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Cilova davka farmakoterapie HFrEF a mortalita

ACE-inhibitor/ARB Beta-blocker
— 0% (n=305) — 0% (n=200)
25 7 1-49% (n=686) 25 4— 1-49% (n=1062)
— 50-99% (n=639) — 50-09% (n=581)
— =100% (n=470) — =100% (n=257)
£ ] £ 27
[+ €
=] =]
@ @
g g
§ 15 § 15 4
@ o
(=5 o
2 2
& 107 & 10
=] =]
3 3
5 5 -
0 0
T T T T T T T T T T T T T T
100 200 300 400 500 600 700 100 200 300 400 500 600 700
Survival Time in Days Survival Time in Days
0% 303 276 261 245 214 161 128 0% 199 180 168 157 135 111 90

1-49% 683 645 601 579 500 420 302 1-49% 1057 1009 946 913 778 641 478
50-99% 636 622 594 581 492 407 313 50-99% 580 569 546 533 467 374 272
=2100% 470 461 442 431 377 307 230 =2100% 256 246 238 233 203 169 133

Figure 2 Adjusted mortality rate for patients receiving 0, 1-49, 50-99% or > 100% of the recommended ACE-inhibitor/ARBs or beta-blocker
dose, together with the risk setsizes at each time point
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Titrace terapie u BNP-guided therapy

150 - p<0.05
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Kazuistika 3

e Muz, rocnik 1980

DKMP, dg. 4/2017

* 1x hospitalizace pro dekompenzaci
e vstupneé NYHA lll, EF LK 25%

Nyni NYHA |, EF LK 40%

* Postupné nastaven na farmakoterapii:

Betaloc ZOK 50mg/den (TF 56/min), Eplerenon
50mg/den, Entresto 97/103 mg 2xdenné
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Vyvoj hodnot NT-proBNP
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Natriuretické peptidy — BNP nebo NT-proBNP?
Shrnuti pro praxi

* Ve svetle novych doporuceni pro farmakoterapii CHSS
(zavedeni ARNI), a i vzhledem k vlastnostem obou
molekul, soucasna klinicka situace spise favorizuje
vyuziti NT-BNP

Nicméné:
e Stanoveni natriuretickych peptidt (BNP i NT-proBNP)
v bézné klinické praxi ma zasadni vyznam

Lékaiska fakulta
Univerzity Palackého . INTERNT KLINIKA
v Olomouci Y, KAR D IOLOGICKA
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Natriuretické peptidy — BNP nebo NT-proBNP?
Shrnuti pro praxi

 diferencidlni diagnostika dusnosti (az 99% negativni
prediktivni hodnota pro HF)

* prognosticky marker u pacientu s CHSS

Vyznam pro:
* up-titraci terapie CHSS

* redukce rehospitalizaci, redukce mortality, zlepseni kvality
Zivota pacientl s CHSS

Lékaiska fakulta
Univerzity Palackého . INTERNT KLINIKA
i Y, KARDIOLOGICKA

v Olomouci
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Dekuji za pozornost




