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Peptid

Pavod

Stimulus k uvolnéna

ANP

BNP

CNP

Srdeéni siné

Srdecni komory

Endotel

Napéti sini

Objemov¢ pretizeni komor

Napéti endotelu

ANP = Atrial Natriuretic Peptide
BNP = B-type Natriuretic Peptide
CNP = C-type Natriuretic Peptide

Adapted from Burnett JC, J Hypertens 1999;17(Suppl 1):S37-S43



Nadmerna RAAS a SNS je skodliva u CHSS, jeji ovlivneni je

zakladem farmakoterapie
e e ) CioBu P2
Vazokonstrikce

RAAS aktivita 4
Vasopresin 4+
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SYMPTOMS & Kontraktilita 4+
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TK RAAS inhibitor
idiurézu ¥ :
Vasopresin Ang II )-> AT,R
Aldosteron
Fibrozu Vazoconstrikce
Hypertrofii TK 4+
Tonus sympatiku 4
Aldosteron 4
Hypertrofie 4
Fibréza 4+

= Zakladnim vyznam RAAS je podpofen pfiznivym ucéinkem ACEls, ARBs a MRA?
= Prospéch B-blokatorl ukazuje, Ze SNS hraje také kli¢ovou roli

1. McMurray et al. Eur Heart J 2012;33:1787-847

Figure references: Levin et al. N Engl J Med 1998;339:321-8; Nathisuwan & Talbert. Pharmacotherapy 2002;22:27-42;
Kemp & Conte. Cardiovascular Pathology 2012;365-371;

Schrier & Abraham. N Engl J Med 2009;341:577-85;



Struktura tri natriuretickych peptidu

Anuno acid structure of the three peptides




B-type Natriuretic Peptide (BNP)

pro-BNP .

L] L]
NT-pro BNP " Bnp Y
(aal-aa76) (aa77-aal08)



ROZDILY MEZI BNP A NT-PRO BNP

BNP 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 + 44+
Dokoncené studie tisice stovky
Vstup na US trh 11/2000 12/2002

BNP Consensus Panel 2004:CHF 2004:10(5suppl.3):1-30
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Maisel: NEJM 2002,347(3):161-7



BNP study
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1076 + 138

Prumérny BNP
koncentrace (pg/ml)
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Maisel A. et al. J Am Coll Cardiol 2001;37(2):379-85



Doporuceni CKS
Doporuceni pro diagnostiku a 1écbu akutniho srdec¢niho selhani.

épinar J., Jansky P., Kettner J., Malek I.
Cor et Vasa 2007; 1 (47) : 3-31

Stanoveni BNP je prinosné v diferencialni
diagnostice akutni dusnosti. Normalni hodnoty BNP
velmi pravdepodobné svedci proti pritomnosti
akutniho srdecniho selhani. U pacientu s
diagnostikovanym akutnim srdecnim selhanim
svedci vysoka hladina BNP nebo NT-pro BNP pro
nepriznivou prognozu.



Doporuceni CKS
Doporuceni pro diagnostiku a 1écbu akutniho srde¢niho selhani.
Spinar J., Jansky P., Kettner J., Malek I.
Cor et Vasa 2007; 1 (48) : 3-31

Za hranici normy pro chronickeé srdecni
selhani je povazovano BNP > 100 pg/mil,
NT-proBNP > 125 pg/ml. Jejich normalni
koncentrace u neleceneho pacienta dela

diagnozu srdecniho selhani
nepravdepodobnou jako pricinu symptomd.
U nemocnych, kteri jiz jsou leceni,
nevylucuje normalni hladina BNP ci NT-
proBNP srdecni selhani.



Diagnosticka hodnota NT-proBNP a
BNP

Senzit. | Speci| PPH | NPH

f.
NT-proBNP 098 | 0,35 | 0,44 | 0,97
>125 pg/ml
BNP 0,79 | 0,72 | 0,59 | 0,87

>100 pg/ml

Zaphiriou:Eur J Heart Fail 2005:7(4):557-41




Doporuceni pro diagnostiku a lecbu akutniho
srdeéniho selhani — CKS 2007

Schéma 2. Dif. dg. akutniho srdetniho selhani pomoci hodnot BNP.
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Rozdily v doporuéenich CKS a ESC
Srdecni selhani - diagnostika

ESC GUIDELIMES

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

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2012 of the European Society of Cardiology.
Developed in collabo ration with the Heart Failure Association (HFA)
of the ESC

AvuthorsTask Foree Members: John | V. MeMurray (Chalrperson) (LK),
Stamatis Adarmopoulos (Greece), Stefan D. Anker (Germany), Angelo Auricchio
(Switzerland), Michael Bohm (Germany), Kenneth Dickstein (Morway),
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(Romania), Per K. Rennevik (Morway), Frams H. Rutten (The Metherlands),
Juerg Sehwitter (Switzerland), Petar Seferovie (Serbia), Janina Stepinsla (Poland),
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RE PRINT (France), Andreas Telher (Germanmy).
et o iew Guidels wraim | Bax {CPG Chaimparson)
o i (haly)l Y e Do {Froan o]
ristian Fune b Brentans (Frans) i Hiaselai (lirs
Paaibus Kirchbol §Geer rrary/UK), | uhini Kt [Fintn i Belgi Thisreka M cDanagh LKL
Cyril Mandlin {France), Bopdan A Popescy {Romania jloo R Usda Sedhtem {Garmany),
Pt Assten Sirmis (Morway) Michd Tenders (Poland), Adam T orbield (Poland), Alee Vahanian (Fran o),
5o hion Windedoer {Switzertand).
Drosc wirreisnt Rewiimirs: Thireia M donagh [CPG Co Review Coondinater ) (UKL Uds Sedh i (OPG CoReview
Coondinator) (Germany), Luis Alrvenar Bonet (Spain), Panapioth Asramide (Cpprn), Hisham A Ban Lamin
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Diagnosticka kriteria

Doporuceni 2012 — musi byt: symptomy + znamky + dysfunkce

DIAGNOSTICKA KRITERIA SRDECNIHO SELHANI

1. Symptomy srdecniho selhani (dusnost v klidu nebo pri zatézi, slabost,
Unavnost)

2. Znamky srdecniho selhani (tachykardie, tachypnoe, cval, chrlipky,
pleurdini vypotek, zvySeny CZT, periferni otoky, hepatomegalie,
kardiomegalie, III. ozva, Selesty)

3. Prokazana porusena srdecni funkce v klidu (objektivné dokumentovana
systolicka CI dlastollcka dysfunkce pri echokardiografii Ci jiné zobrazovaci
metode, =g




Symptomy a znamky

RTG,EKG, ECHO, NT-proBNP

NT-pro BNP NT-pro BNP NT-proBNP
< 400 pg/ml 400- 2 000 pg/mi >2 000 pg/ml
ASS ASS méne SS velmi
nepravdépodobné pravdepodobne pravdépodobné

Pozn.: plati pro nove vzniklé nelécené SS




Symptomy a znamky
RTG,EKG, ECHO, BNP

BNP
< 100 pg/ml

ASS
nepravdépodobné

Pozn

BNP BNP
100- 400 pg/ml >400 pg/ml
ASS méne SS velmi
pravdepodobne pravdépodobné

.. plati pro nové vzniklé nelécené SS




Suspected heart failure

Podezreni na srdecni selhani
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Jak diagnostikovat HFNEF

Symptomy nebo znamky srd¢niho selhani

Y

Normalni nebo lehce snizena EF LK
EF LK >50% a LVEDVI < 97 mL/m2

A 4

pFitomnost abnormalni relaxace, pInéni, diastolické
distenzibility a nebo diastolické tuhosti LK

Invazivni

hemodynamicka méfeni

mPCW > 12 mm Hg
nebo
LVEDP > 16 mm Hg
nebo t > 48 ms
nebo b>0,27

!

'

TD TD ; Biomarkery
EIE’> 15 15> EIE’> 8 NT-proBNP > 220 pg/mL
nebo BNP > 200 pg/mL

Ti%

NT-proBNP > 220 pg/mL
nebo BNP > 200 pg/mL

Biomarkery

S —

Echo - Doppler
> 50 [pt: EIA< 0,5, DT> 280 ms EIE’ >8
ebo Ard-Ad > 30 ms

nebo LAVI > 40 mL/m2
nebo LVMI > 122 g/m2 (zeny),
> 149 g/m2 (muzi)
nebo fibrilace sini




81 Natriureticke peptidy ¢




Natriureticke peptidy ¢

ESC

Akutni SS NT-proBNP > 300 pg/ml, BNP > 100 pg/ml
Chronické SS NT-proBNP > 125 pg/ml, BNP > 35 pg/ml



Natriureticke peptidy ¢

ESC
Akutni SS NT-proBNP > 300 pg/ml, BNP > 100 pg/ml
Chronické SS NT-proBNP > 125 pg/ml, BNP > 35 pg/ml

CKS
Akutni SS NT-proBNP > 2 000 pg/ml, BNP > 400 pg/mi

Chron. SS NT-proBNP > 400 pg/ml, BNP > 100 pg/mi
Diast. SS NT-proBNP > 220 pg/ml, BNP > 200 pg/ml

U nemocnych, kteri jiz jsou leCeni, nevylucuje normalni
hladina BNP Ci NT-proBNP srdecni selhani.



Natriureticke peptidy ¢

KrupicCka J, Janota T, Hradec J:
Natriureticke peptidy u srdeCniho selhani.
Coe et Vasa 2013; 55 (4)470-76



Natriureticke peptidy ¢

CHRONICKE SRDECNI| SELHANI
BNP > 100 pg/ml
NT-proBNP > 300 pg/ml

KrupicCka J, Janota T, Hradec J:
Natriureticke peptidy u srdeCniho selhani.
Coe et Vasa 2013; 55 (4)470-76



Natriureticke peptidy ¢

CHRONICKE SRDECNI| SELHANI
BNP > 100 pg/ml
NT-proBNP > 300 pg/ml

AKUTNI SRDECNI SELHANI
BNP > 400 pg/mi
NT-proBNP > 1 600 pg/ml

KrupicCka J, Janota T, Hradec J:
Natriureticke peptidy u srdeCniho selhani.
Coe et Vasa 2013; 55 (4)470-76



Treatment Of Preserved Cardiac Function T'P AT
Heart Failure with an Aldosterone anTagonist ~ Funded by the NHLB!
(TOPCAT)

AHA Nov 18, 2013
Late Breaking Session

Marc A. Pfeffer MD, PhD, on behalf of the TOPCAT Investigators

TOPCAT Trial Executive Committee
Inder Anand, Susan Assmann, Robin Boineau, Akshay Desali, Jerome Fleg,
David Lathrop, Eldrin Lewis, Sonja McKinlay, Maureen Montrond, Marc
Pfeffer, Bertram Pitt (Chair), Scott Solomon, George Sopko, Nancy
Sweitzer, Song Yang.

ClinTrials.gov NCT00094302 HHS Contract # HHSN268200425207C



Treatment Of Preserved Cardiac Function T.P AT
Heart Failure with an Aldosterone anTagonist ~ Funded by the NHLB!
(TOPCAT)

* Objective
»  To determine if treatment with spironolactone can produce a clinically
meaningful reduction in the composite endpoint of cardiovascular

mortality, aborted cardiac arrest, or hospitalization for the management of
heart failure, compared with placebo, in adults with HF-Preserved EF.

* Inclusions:
Symptomatic Heart Failure, Age = 50, LVEF = 45%, stratified according to:

Hospitalization within the past year for management of heart failure, or

Elevated natriuretic peptides (BNP =100 pg/mL or NT-proBNP =360
pg/mL)

* Major Exclusions:
eGFR<30 mL/min/1.7m?, serum potassium =5 mmol/L, uncontrolled
hypertension, AF with rate > 90/min, recent ACS, restrictive, infiltrative, or
hypertrophic cardiomyopathy

Rationale and design: (A. Desai, Am Heart J 2011)



CARDIORENTIS

BNP 1464 pg/ml
NT-proBNP 6905 pg/ml
Vék 68,4 let

eGFR 63,7 ml/min/1,73




A Multicenticka, randomizovana, dvojité slepa, studie
hodnotici ucCin a bezpecCnost LCZ696 oproti enalaprilu
na morbiditu a mortalitu pacientu s chronickym
srdecnim selhanim a snizenou ejekcni frakci



PARADIGM-HF: Zakladni characteristika

Characteristika*

Enalapril
(n=4212)

Vék, roky
Zeny, n (%)
ICHS, n (%)
LV ejekeni frakce, %
NYHA, n (%)
Il
1]

STK, mmHg
TF, tepy/min
NT pro-BNP, pg/mL 1 " 6
BNP, pg/mL "
Diabetes mellitus, n (%)
Lécba pfi randomizaci, n (%)
Diuretika
Digitalis
B-blokatory
Mineralkortikoidni antagonisté
ICD
CRT

63.8+ 11.5
879 (21.0)

2506 (59.9)

29.6£6.1

2998 (71.6)
969 (23.1)

122 + 15

3363 (80.3)
1223 (29.2)
3899 (93.1)
2271 (54.2)
623 (14.9)
292 (7.0)

1631 (885-3154)
255 (155-474

63.8+ 11.3
953 (22.6)
2530 (60.1)
29.4+6.3

2921 (69.3)
1049 (24.9)

121 + 15

1594 (886-3305)
251 (153-465

3375 (80.1)
1316 (31.2)
3912 (92.9
2400 (57.0)
620 (14.7)
282 (6.7)

*prdmér + standardni odchylka,

McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJM0al1409077.



BNP pred propustenim,prognoza
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p < 0.0001
Predischarge BNP > 700 ng/l
n=41, events = 38 152

Predischarge BNP 350 - 700 ng/l
n=50, events = 30

p < 0.0001

Predischarge BNP < 350 ng/l
n=111, events = 18

.1 '
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Logeart:JACC2004:43(4):635-41
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Circulation 2003:107:1278-83



PROTECT
Pocet kardiovaskularnich prihod u CHSS

20

p

1 B .I

y . -y
N? proBNP <1000 1001-2000 2001-3000 >3000
Januzzzi JACC 2011



LCZ696 sooucCasné inhibuje NEP (via LBQ657) a blokuje AT,

receptor (via valsartan)
RAAS

Angiotensinogen
(jaterni sekrece)

Sacubitril *
(AHU377; pro-drug)

3 s

Natriuretické a jiné

vasoactivni peptidy*

Ang |
v
LBQ657 Ang I
(NEP inhibitor) *
\\\
— ©AT, Receptor
Posiluje
Vasorelaxaci Inhibuje
v TK Vasoconstrikci
¥ tonus sympatiku ¢ ° J ) t TK
¥ Aldosteron * Tonus sympatiku
V Fibrézu t Aldosteron
¥ Hypertrofii t Fibrozu
t Natriurézu/diurézu t Hypertrofii

*Neprilysin substrates listed in order of relative affinity for NEP: ANP, CNP, Ang I, Ang |, adrenomedullin, substance P, bradykinin, endothelin-1, BNP

Levin et al. N Engl J Med 1998;339:321-8; Nathisuwan & Talbert. Pharmacotherapy 2002;22:27-42;
Schrier & Abraham N Engl J Med 2009;341:577-85; Langenickel & Dole. Drug Discov Today: Ther Strateg 2012;9:e131-9;

Feng et al. Tetrahedron Letters 2012;53:275-6



FAR NHL

FARmMakoterapie a NeuroHumorabLni
aktivace

u nemocnych s chronickym srdecnim
selhanim

1983-2014

Interni
kardiologicka
klinika




Vstupni charakteristika

Pohlavi (%)

19,2

NYHA (%)

05 133

60,3

P
o
I

Men

Women

Patients (%)

= = NN W W
o g1 o oo g o g
|

8,9

1 4593 _
%05 [ | | 0.10,5
|_|—|I T

6 FAR NHL
N=1121

21,3
208 —

13,3

53
8

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

Age (years)

| - (No limitation of physical

Median
activity = normal status) Age N (5th-95th Mean * SD p*
. C percentile)

Il - (Slight limitation of 65.0
ordinary physical activity) Men 889  (390.810 834%120 0,001
Il - (Marked limitation of Women 232 (a1 E(;)E-glgs 0) 66.7 +12.3
ordinary physical activity) 650

Total 1121 (39.5: P 0) 64.0+12.1
IV - (Symptoms at rest or 2

minimal activity)

*P-value of Mann-Whitney U test




Rozlozeni NT-pro BNP pacientu s CHSS

60% -
50% -
40% -
30% -

13.4%

20% -
10.9%

10% 1 6.0%
° 40% 3.9% 2.3% 2.3% 1.49% 0.8% 3.5% 1.3%
09/0 T T T T T T T T '

50.3%

Podil pacientu
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NTproBNP (pg/ml)




Rozlozeni NT-pro BNP dle NYHA

7000 A
6000 -
5000 A
4000 A
3000 A
2000 A

NTproBNP (pg/ml)

1000 A

T 95% kvantil
75% kvantil
[1 | Median
25% kvantil
-4 5% kvantil

e

NYHA 1 NYHA2  NYHA 3-4
(N=149) (N=673) (N =299)

FN BBNO




6 FAR NHL

NT-proBNP — rozdily podle pohlavi N = 1100
<+ NT-proBNP (pg/ml)
p=0.796
6000 -
T—E‘ 50% -
5000 - - — .
£ 4000 A 2
0, .
% 3000 1 — 59506 2%
o 20% -
© 2000 - o °
fj 10% -
E 1000 A
. =] | =] | 0% . . . .
<125 125-449 450-1799 >= 1800
Women ..
NT-proBNP (categories in pg/ml
(N = 211, 19.2%) P (categ pg/mi)
Men
(N = 889, 80.8%)
Summary statistics = NT-proBNP (pg/ml)
N Mean Median 5th percentile ~ 95th percentile p*
All patients 1063 1371.1 510.0 27.0 4885.0
Sex
Women 205 1466.8 520.0 20.0 5082.0 0.796
Men 858 1348.2 506.0 27.0 4885.0 '

The value for NT-proBNP was not specified in 37 patients.

*p-value of Mann-Whitney U test
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NT-proBNP & creatinin § Far e

N = 1100

podle davky ACE inhibitoru T oot e

75th precentile
Median

25th percentile
_I_ 5th percentile

NT-proBNP Creatinine
7000 ~ 300
/_E\ 6000 - = 250 -
= i [s)
3,— 5000 ;E;_ 200 4
a 4000 - ~
pd L 150 A
03 3000 - c ]
s < 100 4 [ | [ ]
22000 | o 1 1 - -
= 1000 mEom
0 L L T — T —= 0 T - T -
Low Medium High Low Medium High
None None
(N = 125) dosage dosage dosage (N = 126) dosage dosage dosage
(N = 391) (N = 407) (N = 140) (N = 402) (N = 416) (N = 145)
None Low dosage Medium dosage High dosage
Median Mean Median Mean Median Mean Median Mean
N  (5th-95th (SD) N  (5th-95th (SD) N  (5th-95th (SD) N  (5th-95th (SD) p*
percentile) percentile) percentile) percentile)
698 1760.5 842 1807.3 340 934.4 285 1074.7
NT-proBNP (pg/ml) 125 355393y (23507) 39 (s6:5752) (3450.1) 07 (20:3684) (1517.1) 40 (13;3550) (3453.8) <0001
- 107 138.4 94 101.8 94 100.8 93 102.1
Creatinine (umol) 126 e o56)  (106.6) 292 (65:160) (455 0 (6a:156) (35.9) *° (68155 (a0.9) 9%

TRCLLDS

&,

.._ *P-value of Mann-Whitney U test represents the comparison of patients with_low, medium and high
IBA ﬁ EN BRNO dosage of ACE inhibitors.

®

NSVEL.
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NT-proBNP & creatinin § Far NHL

N = 1100
podle davky beta-blokatoru T st pecenie

75th precentile
Median

25th percentile
_I_ 5th percentile

NT-proBNP Creatinine
7000 ~ 200

~ 6000 - I _

§ 5000 E

8— :E:_ 150 A

a 4000 - =

> ()
c

03 3000 - :g

S 000 | 5 100 | [ ]

u S ] L]

p O l

1000 | H m l 1
——
0 L L | —+ | - 50 ' ; ' i
Low Medium High Low Medium High
None d d d None d d d
(N = 67) osage osage osage (N = 66) osage osage osage
(N = 214) (N = 600) (N =182) (N = 222) (N = 617) (N = 184)
None Low dosage Medium dosage High dosage
Median Mean Median Mean Median Mean Median Mean
N  (5th-95th (SD) N  (5th-95th (SD) N  (5th-95th (SD) N  (5th-95th (SD) p*
percentile) percentile) percentile) percentile)
1005 1721.2 767 17195 456 1318.2 314 1 006.8
NT-proBNP (pg/ml) 67 19.5095) (2908.8) 2** (54:6393) (2779.9) 2% (23:4623) (2750.9) 2% (30;2958) (2686.3) = 002
- 100 111.0 96 105.7 95 104.9 95 106.5
Creatinine (umoll) 66 ca1g6)  (a1.0) 2% (61:167) (55.8) L7 (66:170) (54.9) 8% (63:181) (535 6%
o ;“""*nh *P-value of Mann-Whitney U test represents the comparison of patients with_low, medium and high

IBA )¢ (B0 dosage of beta-blockers. & b g

a4 SVl




Vyuziti BNP a NT-proBNP v
diagnostice a prognoze SS

Nejlepsi korelace s tizi srdecniho selhani.
Nejsilnéjsi neurohumoralni prediktor prognozy, s
vyznamnou aditivni hodnotou.

Snadn¢ stanoveni, bez zvlastnich podminek pro odbér
vzorku, okamzita dostupnost vysledku.

Vztah BNP, Nt-proBNP a renalnich funkci neni jasny.
BNP guided therapy — doc. MUDr. Filip Malek, Ph.D.



Vyuziti BNP a NT-proBNP v
diagnostice a prognoze SS

J CHSS normalni hodnoty nevylucuji SS.

J ASS snizeni PCWP je doprovazeno
noklesem BNP.

Hladiny stanovit pri prijmu, za 24h a pred
propustenim.

Neuspech snizit hladiny BNP za hospitalizace
Znamena spatnou prognozu.

Vysoké BNP u CHSS = spatna prognéza




Vyuziti BNP a NT-proBNP v
diagnostice a prognoze SS — FAR NHL

Tesna korelace s NYHA

1989-2014
Ir}terni

Nejsou rozdily mezi muzi a zenami
Cim vy33i BNP tim niz$i davky ACE-l a BB



Dekuji za pozornost




